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(54)  Winder for film of plastic material

(57)  Awinder (1) for film of plastic material compris-
es drawing assembilies for feeding the film (3) towards
a winding zone wherein the film is wound on at least one
pair of cores (10) supported by a spindle (8) rotated
around its own axis, for the formation of rolls (80); spin-
dle support means for supporting the spindle (8) in said
winding zone; pressure control means (11, 25) for con-
trolling the pressure of the film (3) on the roll (80) being
formed during winding and during the changeover
phase; spindle loading means (30, 40) suitable for load-
ing a spindle with empty cores (10) from a magazine

~

(60) to the winder; spindle unloading means (20) suita-
ble for unloading the spindle with the formed rolls from
the winder (1) to the magazine (60); and cutting means
suitable for cutting transversely the film (3) once at least
one roll (80) has been completed on the spindle (8)
which has to be unloaded towards the magazine (60);
the spindle support means comprising at least two cra-
dles (9) mounted fixed in the shoulders (2) of the frame
of the machine, and said pressure control means com-
prising at least one roller (14, 25) mounted movably so
as to adjust to the increase in diameter of the roll (80)
being formed in the winding zone.

FIG.1

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 344 735 A1 2

Description

[0001] The present invention relates to a winder for
film of plastic material.

[0002] Winders are generally used for winding mate-
rial in films, webs or layers on cores so as to obtain rolls
of sheet material suitable for sale. For this reason wind-
ers are generally positioned downstream of an extrusion
assembly so as to wind the film coming out of an extru-
sion head.

[0003] Currently two types of winders are known: tur-
ret winder and contact winder.

[0004] The turret winder, also known as carrousel or
revolver winder, has a rotating cage with horizontal axis
which supports peripherally at least two spindles or
mandrels (one in a loading position and the other in a
winding position) whereon the cores for winding are in-
serted. When the spindle is in the winding position, it is
rotated around its own axis so as to wind the film onto
the cores in order to form the rolls. During winding a
pressure roller or compactor roller is in contact with the
roll being formed, so as to control the pressure on the
film, preventing air from entering the gaps between the
turns of the film which is wound on the roll. The pressure
roller moves so as to adapt to the growth in diameter of
the roll being formed.

[0005] Having completed formation of the rolls, the
changeover step takes place wherein the cage is rotated
around its own axis and a new spindle, preloaded with
empty cores, moves from the loading position to the
winding position, while the spindle with the completed
rolls moves from the winding position to an unloading
position wherein the rolls are ready to be unloaded from
the winder. During this changeover step, the pressure
roller moves away from the almost formed rolls and the
film is cut so as to be wound on the new cores.

[0006] This turret winder has the disadvantage that,
during the changeover step, the pressure roller detach-
es from the rolls being formed, and consequently the
pressure on the last turns of the roll is not controlled,
with the result of having rolls with film wound irregularly,
jeopardising the actual quality of the film.

[0007] This disadvantage has been solved in part by
providing a second pressure roller which intervenes dur-
ing the changeover step so as to accompany the formed
roll from the winding position to the unloading position.
[0008] In any case the turret winder has disadvantag-
es from the viewpoint of production rate which cannot
be increased beyond a certain limit. By increasing the
speed of rotation around the axis of the spindle, the crit-
ical speed is reached at which the spindle starts to vi-
brate. On the other hand it is somewhat complex to pro-
vide an adequate spindle stabilisation system on the ro-
tating cage.

[0009] Moreover the turret winder has constructional
and structural difficulties due to the high inertial masses
to be moved during rotation of the cage for the spindle
change. Furthermore the turret winder is weighed down
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by the use of motors electrified by a brush collector and
mounted integrally on the cage for rotation of the spindle
during winding. Moreover the use of other types of mo-
tors is inadequate due to the wiring to the relative drives
which would obstruct rotation of the cage.

[0010] The contact winder has a motorised drum ro-
tating around its own horizontal axis. A spindle with the
cores preloaded is taken from a loading position to a
winding position wherein the cores are in contact with
the drum which, by rotating, causes winding of the film
on the cores for the formation of the rolls. During winding
the drum remains fixed in position and the spindle is sup-
ported by a mobile support so as to move into position
to adjust to the increase in diameter of the roll being
formed. Once the roll has been completed, the spindle
is moved into a roll unloading position and a new spindle
with preloaded cores is taken into the winding position.
[0011] The contact winder has the main disadvantage
of not allowing adequate control of the pressure on the
roll during winding. In the changeover step, when a new
spindle is taken from the loading position to the winding
position, there is no control of pressure on the roll. Con-
sequently the first turns of the roll risk having imperfec-
tions which will affect the entire roll.

[0012] An object of the present invention is to elimi-
nate the disadvantages of the prior art, by providing a
winder for film of plastic material which is extremely ef-
ficient and capable of allowing a high production speed.
[0013] Another object of the present invention is to
provide such a winder for film of plastic material which
is capable of guaranteeing high quality of the rolls pro-
duced.

[0014] Yet another object of the present invention is
to provide such a winder for film of plastic material which
has a simple and compact structure, at the same time
stable and secure.

[0015] These objects are achieved in accordance with
the invention with the features set forth in appended in-
dependent claim 1.

[0016] Advantageous embodiments of the invention
are disclosed by the dependent claims.

[0017] The winder for film of plastic material according
to the invention comprises:

- drawing assemblies for feeding the film towards a
winding zone wherein the film is wound on at least
one core supported by a spindle suitable to rotate
around its own axis for the formation of rolls,

- spindle support means for supporting and stiffening
the spindle in the winding zone,

- pressure control means for controlling the pressure
of the film wound on the roll being formed during
winding,

- spindle loading means suitable for loading a spindle
with empty cores from a magazine to the winder,
maintaining the spindle fixed in a working position,

- spindle unloading means suitable for unloading the
spindle with the rolls formed from the winder to the
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magazine, and

- cutting means suitable for cutting the film trans-
versely once the roll on the spindle which has to be
unloaded to the magazine has been completed.

[0018] In particular the spindle support means com-
prise at least two cradles mounted fixed in the shoulders
of the frame of the machine, and another three cradles
(two lateral and one central) positioned on respective
connecting-rods, and the pressure control means com-
prise at least one roller mounted movably so as to follow
the increase in diameter of the roll being formed in the
winding zone.

[0019] This type of solution has the advantage of hav-
ing a spindle rotatably mounted in the shoulders of the
frame of the machine and therefore maintained fixed in
position, throughout winding. However the pressure
control means move during winding to adjust to the
growth in diameter of the rolls.

[0020] The advantages of the present invention are
clear from this description. This solution not only allows
high stabilisation of the spindle so as to have high
speeds of rotation of the spindle during winding, but also
allows the pressure on the roll to be controlled through-
out the winding phase. The movement connecting-rods
also allow a reduced cycle time to be obtained and in
particular a cycle time of less than 30 seconds.

[0021] Further features of the invention will be made
clearer from the following detailed description, referring
to a purely exemplary and therefore non-limiting embod-
iment thereof, illustrated in the accompanying drawings,
in which:

Fig. 1is a side elevational view illustrating schemat-
ically the winder according to the invention with a
magazine downstream for feeding the cores and
unloading the formed rolls;

Fig. 2 is a schematic side elevational view of the
winder of Fig. 1, wherein some elements have been
omitted for greater clarity;

Fig. 3 is a schematic front view of the winder of Fig.
2

Figs. 4 - 6 are schematic side elevational views
showing the winder of Fig. 2 in various steps of the
work cycle;

Fig. 7 is a broken-away schematic side elevational
view, showing the winder with the magazine down-
stream for feeding cores and unloading rolls during
unloading of the formed rolls.

[0022] The winder for film of plastic material according
to the invention, denoted as a whole by reference nu-
meral 1 is described with the aid of the drawings. Further
on, even if some elements are shown and denoted sin-
gly, itis understood that they are arranged in pairs, one
on each side of the machine.

[0023] Referring in particular to Figs. 1, 2 and 3, the
winder 1 comprises a main frame formed by a base in-
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tegral with the ground and two sides or shoulders 2. A
web or film 3, coming from an extrusion head placed
upstream of the winder 1, enters the winder 1 and is driv-
en by a spreading or widening roller 4 arranged trans-
versely in the rear and upper part of the shoulders 2.
The spreading roller 4 is capable of producing forces
transverse to the film 3 to eliminate any longitudinal
creases.

[0024] The film 3 is then fed by motorised drive rollers
5A and 5B and guided by idle rollers 6A and 6B. In con-
tact with the drive rollers 5A, 5B respective pressure roll-
ers 7A, 7B are provided, mounted on oscillating arms to
regulate the drawing or pull on the film 3.

[0025] The film 3 leaving the idle roller 6B is wound
around cores 10 (Fig. 3) supported by a spindle 8. The
spindle 8 is rotatably supported by the frame of the ma-
chine in a working or winding position. As shown better
in Figs. 2 and 3, the spindle 8 in the working position is
supported atits ends by cradles 9 integral with the shoul-
ders or sides 2 of the frame of the machine. Each cradle
9 has a pair of teeth 16 suitable for retaining the spindle
8 in the winding position.

[0026] Returning to Figs. 1 and 2, upstream of the
spindle 8, in the working position, a first compactor roller
11 is provided, rotatably mounted on a pair of arms 12
hinged to the shoulders 2 of the machine. The arm 12
is moved by a linear actuator 13 hinged to the frame 2
of the machine. The linear actuator 13 pushes the arm
12 towards the cores 10 supported by the spindle 8 in
the working position, so that the first compactor roller 11
exerts a pressure on the web 3 of the roll being formed,
avoiding the formation of air in the turns of the roll.
[0027] Again on the arms 12 a pressure roller 14 is
mounted which presses on the compactor roller 11 to
stretch out the web 3 which passes in the gap between
the pressure roller 14 and the first compactor roller 11
before winding in the cores 10 supported by the spindle
in the winding zone.

[0028] In the front part of the shoulders 2 of the ma-
chine an unloading connecting-rod assembly 20 is
mounted. As shown in Fig. 3, the unloading connecting-
rod assembly 20 comprises three arms (two lateral arms
21 and a central arm 21') mounted on a shaft 22 ar-
ranged transversely on the sides 2 of the frame of the
machine and rotatably mounted around its own axis.
[0029] At the free end of each arm 21, 21' of the un-
loading connecting-rod assembly 20 a cradle 23 is pro-
vided, suitable for holding a spindle. On each arm 21,
above the cradle 23, a tooth 24 is mounted, suitable for
retaining the spindle in the cradle 23.

[0030] The shaft 22 of the unloading connecting-rod
assembly is driven by a motor drive so as to rotate
around its own axis. In this way the unloading connect-
ing-rod assembly 20 can move from a working position
wherein the cradles 23 act as additional support for the
spindle 8 in winding position, to an unloading position
wherein it unloads the spindle 8, with the relative rolls
formed, into a magazine 60 which is to be described in
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detail hereinbelow. During the path from the winding po-
sition to the unloading position, the spindle 8 is retained
by the teeth 24 in the cradles 23 of the unloading con-
necting-rod assembly 20.

[0031] As shown in Fig. 3, it should be noted that,
when the spindle 8 is in the working position, the unload-
ing connecting-rod assembly 20 is also in the working
position. In this case the two lateral arms 21 support the
end parts of the spindle 8 and the central arm 21' sup-
ports the central part of the spindle 8. In this situation
the spindle 8 is supported on five support cradles, that
is to say the two cradles 9 of the shoulders 2 of the frame
of the machine and the three cradles 23 of the unloading
connecting-rod assembly 20.

[0032] As a result, the spindle 8 is highly stabilised
and therefore its flexural critical speed at which vibra-
tions are triggered is raised. Consequently, the spindle
8, with a minimal working length of 2 metres, can work
at high rotation speeds with the possibility of achieving
winding of the web 3 at a rate of approximately 800 m
per minute.

[0033] As shown in Fig. 1, the unloading connecting-
rod assembly 20 also has a second compactor roller 25.
The second compactor roller 25 is rotatably mounted on
a slide 26. The slide 26 is slidingly mounted on longitu-
dinal guides 27 provided on the arms 21 of the unloading
connecting-rod assembly. In this way the second com-
pactor roller 25 can be moved into position by translation
of the slide 26, to adapt to the growth in diameter of the
roll 80 being formed and to control the pressure on the
roll 80 throughout the changeover and unloading steps.
[0034] The second compactor roller 25 has a brake
28 to stop its rotation and therefore rotation of the roll
80 when winding has been completed.

[0035] Again as shown in Fig. 1, under the winding
cradles 9 of the shoulders 2, between the arm 12 of the
first compactor roller 11 and the unloading connecting-
rod assembly 20, a cutting assembly 50 is provided, slid-
ingly mounted on the shoulders 2 of the frame of the
machine. In this way the cutting assembly 50 can move
from a lowered rest position to a raised cutting position
wherein it performs transverse cutting of the web 3.
[0036] For this purpose, the cutting assembly 50 has
a cutting blade 51 for performing transverse cutting of
the film 3, once a roll 80 has been completed. The cut-
ting assembly 50 also comprises an electrostatic bar 52
suitable for generating an electrical field for causing ad-
hesion of the cut film on the new cores for winding. In
this way the edge of the cut film adheres to the new
cores whereon it has to be wound without the need to
use glue or the like.

[0037] Again in the front part of the machine, a feed
connecting-rod assembly 30 is provided. As shown in
Fig. 3, the feed connecting-rod assembly 30 comprises
two arms 31 mounted at the ends of a shaft 32 arranged
coaxially inside the shaft 22 of the unloading connect-
ing-rod assembly 20. The shaft 32 of the feed connect-
ing-rod assembly is supported transversely on the sides
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2 of the frame of the machine and is rotatably mounted
around its own axis. The arms 31 of the feed connecting-
rod assembly are longer than the arms 21 of the unload-
ing connecting-rod assembly.

[0038] Atthe free end of each arm 31 of the feed con-
necting-rod assembly 30 a cradle 33 is provided, suita-
ble for holding a spindle. On each arm 31, above the
cradle 33, a tooth 34 is mounted, suitable for retaining
the spindle in the cradle 33.

[0039] The shaft 32 of the feed connecting-rod as-
sembly is driven by a motor drive so as to be able to
rotate around its own axis. In this way the feed connect-
ing-rod assembly 30 can move from a feed position
wherein it takes a spindle, with the relative empty cores,
from the magazine 60 to a loading position wherein it
loads the spindle with the relative empty cores in the
winder 1, in a loading position, wherein a loading con-
necting-rod assembly 40 is provided.

[0040] The motors which drive the shafts 22 and 32
respectively of the unloading connecting-rod assembly
20 and of the feed connecting-rod assembly 30 are
brushless motors placed firmly on one of the shoulders
2 of the machine and driven by respective drives.
[0041] The loading connecting-rod assembly 40 is po-
sitioned above winding cradles 9 formed in the shoul-
ders 2 of the frame of the machine. As shown in Fig. 3,
the loading connecting-rod assembly 40 comprises
three arms (two lateral arms 41 and a central arm 41')
mounted on a shaft 42 arranged transversely on the
sides 2 of the frame of the machine and rotatably mount-
ed around its own axis. The arms 41, 41' of the loading
connecting-rod assembly are shorter than the arms 21
of the unloading connecting-rod assembly.

[0042] Atthe free end of each lateral arm 41, and also
at the end of the central arm 41' of the loading connect-
ing-rod assembly 40, respective cradles 43 are provid-
ed, suitable for holding a spindle 8'. On each lateral arm
41 above the cradle 43 a tooth 44 is mounted, suitable
for retaining the spindle in the cradle 43. On the central
arm 41' two teeth are instead provided.

[0043] The shaft 42 of the loading connecting-rod as-
sembly is driven by a motor drive or by an actuator so
as to rotate around its own axis. In this way, the loading
connecting-rod assembly 40 can move from a raised
loading position wherein the cradles 23 hold a spindle,
with preloaded cores, coming from the feed connecting-
rod assembly 30 to a lowered working position wherein
they deposit the spindle in the cradles 9 of the shoulders
2, that is to say in the winding position.

[0044] It should be noted that, during winding, the
loading connecting-rod assembly 40 may be in a work-
ing position. In this case the spindle 8 will be supported
by eight cradles, that is to say the two cradles 9 of the
shoulders 2 of the machine, the three cradles 23 of the
unloading connecting-rod assembly 20 and the three
cradles 43 of the loading connecting-rod assembly 40.
As aresult, the spindle 8, having eight points of restraint,
is further stabilised and can rotate at high speeds with-
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out achieving the critical speed at which oscillation is
triggered.

[0045] As shown in Fig. 1, in the loading connecting-
rod assembly 40 a launch motor 45 is provided, suitable
for causing rotation of the spindle 8, when it is in the
cradles 43 of the arms 41, 41' of the loading connecting-
rod assembly 40.

[0046] As shown in Fig. 1, downstream of the winder
1 amagazine 60 is provided for feeding the empty cores
10 and for unloading the formed rolls 80. The magazine
60 has a support frame 61. On the frame 61 a surface
62 for feeding cores is hinged, acting as a magazine of
the cores, wherein the cores intended for winding for the
formation of rolls are fed. The surface 62 has at one end
a cradle 63 suitable for supporting a plurality of cores
arranged coaxially.

[0047] The surface 62 is moved by a linear actuator
64 mounted on the frame 61. In this way the surface 62
can be moved from a horizontal core feeding position to
an oblique spindle insertion position wherein the spindle
is introduced in the cores supported in the cradle 63 and
the spindle with the empty cores is taken by the feed
connecting-rods 30.

[0048] On the frame 61, under the core feeding sur-
face 62, a horizontal support 65 is provided whereon
horizontal cradles 66, suitable for supporting a spindle
8, are mounted slidingly. The horizontal cradles 66 are
moved by a linear actuator 67 fixed to the support 61.
In this way the horizontal cradles 66 can be moved from
an advanced position towards the winder 1 wherein they
hold the spindle 8 with the formed roll coming from the
unloading connecting-rods 20 to a position withdrawn
from the winder 1, wherein they take the spindle 8 with
the formed roll above a motorised platform 68.

[0049] The motorised platform 68 can move vertically
from a raised position, wherein it supports the rolls, to a
lowered position wherein it tips the rolls 80 onto a chute
69 to unload the formed rolls towards storage. For this
purpose a linear actuator 70 is provided which allows
tipping of the platform 68, when it is in the lowered po-
sition of unloading of the roll 80.

[0050] When the rolls 80 are supported by the plat-
form 68 in a raised position, a spindle extraction/inser-
tion device (not shown) intervenes and extracts the spin-
dle 8 from the formed rolls 80 and inserts it in the cores
10 which are supported in the cradle 63 of the surface
62 for loading cores.

[0051] It should be noted that expansion spindles 8
are used which, when pressurised, increase in diameter
to grip the cores and, when depressurised, decrease in
diameter to allow their extraction from the cores. For this
purpose the spindle extraction/insertion device must
have, in addition to means of holding the spindle, also
means of expelling/feeding air so as to expel the air from
the spindle in order to make it decrease in diameter dur-
ing its extraction from the cores of the formed rolls and
so as to feed air into the spindle in order to make it in-
crease in diameter after having inserted it in the new
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cores to guarantee good grip with the cores.

[0052] Hereinbelow, in particular with the aid of Figs.
4 - 9, the operation of the winder 1 according to the in-
vention is described.

[0053] As shown in Fig. 4, initially the spindle 8 with
the preloaded cores 10 is in the loading position, denot-
ed by A, supported by the loading connecting-rod as-
sembly 40. The loading connecting-rods 20 (not shown
in the figure) are spaced from the compactor roller 11 to
an adequate extent to allow the rotatory movement of
the loading connecting-rods 40 and the movement of the
cutting blade 51 coming from below.

[0054] Thelaunch motor45 of the loading connecting-
rod assembly 40 starts to rotate the spindle 8. The load-
ing connecting-rod assembly 40 rotates around fulcrum
point F1 and the spindle 8 performs the arc of circum-
ference C1, moving from the loading position A to the
winding position, denoted by B, wherein it is supported
by the cradles 9 of the shoulders 2.

[0055] When the spindle is in the winding position it
comes into contact with the first compactor roller 11.
Consequently the edge of the web 3 is cut by the cutting
blade 51 and brought to adhere with the cores 10 by the
electrical field generated by the electrostatic bar 52.
[0056] A spindle 8, already ready with new cores 10,
is positioned on the loading connecting-rods 40. The
presser roll 11 is at rest. The cutting blade 51 and the
electrostatic bar 52 are at rest.

[0057] Hereinbelow, with reference to Fig. 5, the final
phase of winding and start of the changeover cycle is
described.

[0058] The roll 80 has reached the diameter of the
start of the changeover cycle. The new spindle 8' in the
loading connecting-rods 40 is launched at the line speed
by the spindle launch motor 45. The pressure roller 14
on the unloading connecting-rods 20 is launched at the
line speed by the appropriate motor and brought into
contact with the roll 80.

[0059] Hereinbelow, with reference to Fig. 6, the step
of reel change is described.

[0060] The unloading connecting-rods 20, by rotating
around their fulcrum 22, start the unloading rotatory
movement. The compactor roller 25 and the pressure
roller 11 maintain contact with the roll 80 until maximum
range of the stroke of the pressure roller 11 is achieved.
[0061] The electrostatic bar 52 is activated. The un-
loading connecting-rods 20 continue their rotatory
movement until achieving a sufficient gap for introduc-
tion of the new spindle 8' driven from above by the load-
ing connecting-rods 40 and the cutting blade 51 from
below.

[0062] The new spindle 8' starts the descent stroke
towards the working position. Having achieved contact
of the core 10" of the new spindle 8' with the pressure
roller 11, the upward stroke of the cutting device 50
starts and the film 3 is cut by the cutting blade 51. Sub-
sequently the cutting device 50 descends again into the
rest position and the electrostatic bar 52 is deactivated.
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[0063] The compactor roller 25 on the unloading con-
necting-rods 20 is braked, causing stopping of the rota-
tion of the formed roll 80.

[0064] Hereinbelow, with reference to Fig. 7, the reel
unloading step is described.

[0065] The unloading connecting-rods 20 restart their
unloading rotatory movement, depositing the formed roll
80 on the horizontal unloading cradles 66 of the maga-
zine 6. The linear actuators 67 drive translation of the
horizontal cradles 66 into the unloading position, denot-
ed by C, allowing return of the unloading connecting-
rods 20 towards the working position B.

[0066] Once the unloading connecting-rods 20 have
returned into the working position B, the loading con-
necting-rods 40 rise again into the waiting position A and
receive a third spindle 8" ready with new cores 10" car-
ried by the feed connecting-rods 30 which perform a ro-
tatory movement around the fulcrum 22.

[0067] The platform 68 rises so as to support the
formed rolls 80 which are in the unloading position C,
then the spindle 8 is deflated and extracted from the rolls
80 supported by the respective cores 10. At this point
the platform 68 descends to the height of the unloading
chute 69 and, tilting, expels the formed rolls 80 onto the
chute of the unloading magazine.

[0068] Subsequently the core feeding surface 62 is
made to tilt by means of the actuator 64, so that the spin-
dle 8 removed from the formed rolls 80 is inserted in the
cores 10 arranged in the cradle 63 of the core feeding
surface and is inflated inside them. Then the feed con-
necting-rods 30 take the spindle 8 with the new cores
10 and return it into a waiting position. Finally the core
feeding surface 62 returns into a high position.

[0069] Numerous modifications of detail and varia-
tions within the reach of a person skilled in the art may
be made to the present embodiment of the invention,
without thereby departing from the scope of the inven-
tion as set forth in the appended claims.

Claims
1. A winder (1) for film of plastic material comprising:

- drawing or pulling assemblies for feeding the
film (3) towards a winding zone wherein the film
is wound on at least two cores (10) supported
by a spindle (8) rotatable around its own axis,
for formation of rolls (80),

- spindle support means for supporting the spin-
dle (8) in said winding zone,

- pressure control means (11, 25) for controlling
the pressure of the film (3) on the roll (80) being
formed during winding,

- spindle loading means (30, 40) suitable for
loading a spindle with empty cores (10) from a
magazine (60) to the winder,

- spindle unloading means (20) suitable for un-
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loading the spindle with the rolls formed from
the winder (1) towards the magazine (60) and

- cutting means (50) suitable for cutting the film
(3) transversely once at least one pair of rolls
(80) has been completed on the spindle (8)
which has to be unloaded towards the maga-
zine (60),

characterised in that

- said spindle support means comprise at least
two cradles (9) mounted fixed in the shoulders
(2) of the frame of the machine, so that the roll
(80) remains in the same position from the start
to the end of its formation and the spindle (8) is
supported by at least five cradles (9, 23) in or-
der to achieve good rigidity of the system so as
to achieve high speeds of rotation of the spindle
and

- said pressure control means comprise at least
a first roller (14) movably mounted to adapt to
the increase in diameter of the roll (80) being
formed in the winding zone and a second roller
(25) mounted on connecting-rods and movable
so as to adapt to the increase in diameter of the
roll (80) being formed, used in the changeover
step.

A winder according to claim 1, characterised in
that said spindle unloading means (20) comprise
an unloading connecting-rod assembly (20) hinged
to the shoulders (2) of the frame of the machine and
provided with cradles (23) with retaining teeth (24)
for taking said spindle (8) from the winding zone and
taking it into the zone of unloading into the maga-
zine (60), said cradles (23) of the unloading con-
necting-rod assembly supporting the spindle (8) in
the winding zone so as to improve its stabilisation
during winding.

A winder according to claim 2, characterised in
that said unloading connecting-rod assembly (20)
comprises three arms (21, 21') with respective cra-
dles (23) engaging in the two lateral portions and in
the central portion of the spindle (8), said arms (21,
21") being integral with a shaft (22) rotatably sup-
ported at its ends by means of the shoulders (2) of
the frame of the machine and moved to rotate
around its own axis by means of a motor drive.

A winder according to claim 2 or 3, characterised
in that said pressure control means (11, 25) com-
prise a first compactor roller (11) rotatably mounted
on arms (12) hinged to the shoulders (2) of the
frame of the machine and a second compactor roller
(25) rotatably mounted on a slide (26) translating on
said unloading connecting-rod assembly (20).
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5. A winder according to claim 4, characterised in

that said arms (12) of the first compactor roller (11)
are moved by means of linear actuators (13) to ad-
just to the increase in diameter of the roll (80) being
formed and on said arms (11) a pressure roller (14)
is rotatably mounted which presses against the first
compactor roller (11) to spread out or stretch out the
film (3) which passes in the gap between said two
rollers (11, 14).

A winder according to any one of the previous
claims, characterised in that said spindle loading
means (30, 40) comprise:

- afeed connecting-rod assembly (30) hinged to
the shoulders (2) of the frame of the machine
and provided with cradles (33) with retaining
teeth (34) so as to take a spindle (8) with empty
cores (10) from said magazine and take it into
a zone of the winder (1) for spindle loading, and

- aloading connecting-rod assembly (40) hinged
to the shoulders (2) of the frame of the machine
and provided with cradles (43) with retaining
teeth (44) for taking the spindle (8) with empty
cores (10) from said feed connecting-rod as-
sembly (20) in said spindle loading zone of the
winder and taking it into the winding zone in the
cradles (9) integral with the shoulders of the
machine, said cradles (43) of the loading con-
necting-rod assembly supporting the spindle
(8) in the winding zone so as to improve its sta-
bilisation during winding.

A winder according to claim 6, characterised in
that said feed connecting-rod assembly (30) com-
prises two arms (31) with respective cradles (33)
engaging in the two lateral portions of the spindle
(8), said arms (31) being integral with a shaft (32)
rotatably supported at its ends by means of the
shoulders (2) of the frame of the machine and
moved to rotate around its own axis by means of a
motor drive, said shaft (32) of the feed connecting-
rod assembly being coaxial to the shaft (22) of the
unloading connecting-rod assembly and said arms
(31) of the feed connecting-rod assembly being
longer than the arms (21) of the unloading connect-
ing-rod assembly.

A winder according to claim 7, characterised in
that said shaft (22) of the unloading connecting-rod
assembly and said shaft (32) of the feed connect-
ing-rod assembly are moved to rotate by means of
respective brushless motors mounted on one of the
shoulders (2) of the machine and driven by respec-
tive drives.

Awinder according to any one of claims 6 to 8, char-
acterised in that said loading connecting-rod as-
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sembly (40) comprises three arms (41, 41') with re-
spective cradles (43) engaging in the two lateral
portions and in the central portion of the spindle (8),
said arms (41, 41') being integral with a shaft (42)
rotatably supported at its ends by means of the
shoulders (2) of the frame of the machine and
moved to rotate around its own axis by means of a
motor drive or actuator means.

A winder according to any one of the previous
claims, characterised in that said magazine (60)
comprises a support frame (61) whereon a surface
(62) is hinged whereon the empty cores (10) are
fed, a horizontal support (65) being provided under
said surface (61) whereon horizontal cradles (66)
are mounted slidingly to take the spindle (8) with the
formed rolls (80) from the unloading position to-
wards a driven platform (68) which can translate
vertically to tip the formed rolls (80) towards a chute
(69) for unloading of the rolls.

A winder according to any one of the previous
claims, characterised in that said cutting means
(50) comprise a cutting blade (51) for transverse
cutting of the film (3) and an electrostatic bar (52)
for creating adhesion of the cut edge of the film so
as to cause its adhesion to the empty core (10) with-
outthe use of glue, said cutting means being mount-
ed movably on the shoulders of the machine so as
to change from a lowered rest position to a raised
cutting position.
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