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(54) WINDING UNIT WITH IMPROVED TUBE LOCKING PUSHER AND PLATE CENTRING PUSHER 
AND THE RELATIVE CONTROL METHOD

(57) Winding unit (8) comprising a spool changing
device (12), for changing spools (16) comprising yarn
(20) wound on a tube (24) supported by a plate (26), the
spool changing device (12) being provided with a tube
locking pusher (28), provided with a locking stem (32)
configured to pass from a retracted configuration, in
which it does not interfere with the tube (24) of the spool
(16), to an extracted configuration in which it obtains a
constraint at a lower portion (36) of the tube (24) of the
spool (16), facing said plate (26), a plate centring pusher
(40) configured to influence, in an extracted configura-
tion, the plate (26) abutting against a frame (44) of the
spool changing device (12). The spool changing device
(12) is provided with at least one nozzle (48) positioned
and configured so as to direct, through at least one de-
livery hole (52), a jet of compressed air near said lower
portion (36) of the tube (24) of the spool (16) influenced
by the tube locking pusher (28), to prevent said tube lock-
ing pusher (28) from clamping a thread (56) of said yarn
(20) wound on the tube (24).
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Description

FIELD OF APPLICATION

[0001] The present invention relates to a winding unit
with improved tube locking pusher and plate centring
pusher and the relative control method.

STATE OF THE ART

[0002] As is well known, in an automatic winding ma-
chine, both of the link type and of the free standing type,
the spool of yarn which must be unravelled, after having
been suitably prepared by the automation on board the
machine, is conveyed to the winding unit by means of a
spool-carrying plate which engages the tube. A special
spool changing device, typically dedicated to each head,
intercepts the individual spools, regulates the inflow
thereof to the unravelling station and at the same time
removes the empty tubes therefrom. All these steps are
carried out in a known manner and will not be a specific
object of the present invention.
[0003] In order for the spool to be processed without
impediment by the winding unit, it is advisable that the
plate and the tube are anchored in a fixed position during
the entire unravelling step, to prevent the plate from mov-
ing and/or the spool from being dragged away by the rise
of the coils of yarn, respectively, especially in the pres-
ence of tangles and/or irregularities in the deposit of the
yarn. In this regard, it is customary to use:

a radial locking pusher, typically a single-acting
pneumatic cylinder arranged horizontally, which ra-
dially intercepts the tube by exerting pressure on its
base, where there is no yarn deposit;
an axial centring pusher, typically a single-acting
pneumatic cylinder arranged vertically which, with
the aid of a special tailstock, axially intercepts the
spool holder plate making the upper surface adhere
to the frame of the spool changing device.

[0004] Usually, both pushers are red by the same
pneumatic solenoid valve, in order to lock the tube and
centre the plate at substantially the same time. Finally,
a spool unthreading function is envisaged, fed by a ded-
icated solenoid valve, which creates an air jet through
the inner diameter of the tube, designed to facilitate the
exit of the thread of yarn previously prepared by the au-
tomation on board the machine.
[0005] In such a context, a very frequent risk, which
seriously compromises the functionality of the winding
unit, is represented by the unwanted clamping of the free
thread of yarn located at the base of the tube by the radial
locking pusher. The immediate consequence is the
breakage of the yarn in the final unravelling step, which
forces the winding unit to start the conventional junction
cycle to restore the continuity of the yarn. In doing so,
the spool yarn nozzle must repeat (in vain) the drawing

of the thread several times based on an indication of false
yarn presence, thus sending the head into alarm and
generating a corresponding decrease in the overall pro-
ductivity of the machine. Furthermore, the lack or incor-
rect processing of the locked thread of yarn leads to an
increase in the amount of threads introduced into the
textile working environment, with the consequent disad-
vantages associated with the dirtying of the winding units,
the accumulation of yarn tangles and therefore the re-
duction of the machine’s operational reliability.
[0006] Figure 1 shows a constructive and plant dia-
gram of the device described above relating to the prior
art, where it is possible to recognize the two pushers and
the unthreading function with the two dedicated solenoid
valves.
[0007] Furthermore, figure 2 shows the time trend of
the corresponding supply pressures p_1 (t) and p_3 (t)
of the two solenoid valves. It should be noted in particular
that, when the spool is fed with the relative plate, the
solenoid valve which controls the retraction of the two
radial and axial pushers is switched at the initial instant
t_0, until the instant t_2 in which it is switched again with
consequent locking and centring of the tube and plate
(without, however, any possibility of controlling the
thread). Subsequently, from the instant t_4 to the instant
t_5, the unthreading jet is operated independently by
means of the dedicated solenoid valve.
[0008] The embodiments of the prior art described
above, in order to move the thread away from the locking
area, envisage that, at the end of unravelling, the pusher
performs an alternating movement of unlocking and lock-
ing the tube for only the time necessary for the spool yarn
nozzle to suck, without impediments, the thread at the
end of the tube. However, this strategy leads to ineffi-
ciency, because it introduces additional times in the un-
ravelling cycle, makes the cycle control logic more com-
plex, reduces the number of life cycles of the pusher and,
above all, does not always ensure full control of the spool.

PRESENTATION OF THE INVENTION

[0009] The need is therefore felt to resolve the draw-
backs and limitations mentioned with reference to the
prior art.
[0010] Such a need is met by a winding unit according
to claim 1 and by a control method in accordance with
claim 13.

DESCRIPTION OF THE DRAWINGS

[0011] Further features and advantages of the present
invention will be more clearly comprehensible from the
description given below of its preferred and nonlimiting
embodiments, in which:

figure 1 depicts a constructive and plant diagram of
a tube locking device and centring pusher relating
to the prior art;
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figure 2 depicts the time trend of the supply pressures
p_1 (t) and p_3 (t) of the two solenoid valves of the
prior art device of figure 1;
figure 3 depicts a winding machine comprising at
least one winding unit in accordance with an embod-
iment of the present invention;
figure 4 depicts a partial view of a winding unit ac-
cording to an embodiment of the present invention;
figure 5 depicts the enlarged detail V of figure 4;
figure 6 depicts a partial view of a winding unit ac-
cording to an embodiment of the present invention;
figure 7 depicts the enlarged detail VII of figure 6;
figure 8 depicts a perspective view of a tube locking
pusher according to a possible embodiment of the
present invention;
figure 9 depicts a cross-section view of the tube lock-
ing pusher of figure 8;
figure 10 depicts a partial view of a winding unit com-
prising the locking pusher of figures 8-9;
figure 11 depicts the enlarged detail XI of figure 10;
figures 12-15 depict cross-section views of succes-
sive operating steps of the winding unit of figure 10;
figure 16 depicts the time trend of the pressures in
the solenoid valves of the winding unit of figure 10,
during the operating steps illustrated in figures
12-15;
figure 17 depicts a partial view of a winding unit ac-
cording to a further embodiment of the present in-
vention;
figure 18 depicts a cross-section view of a plate cen-
tring pusher in accordance with the present inven-
tion, in an extracted configuration;
figure 19 depicts a cross-section view of the enlarged
detail XIX of figure 18;
figure 20 depicts a cross-section view of the plate
centring pusher of figures 18-18 in an extracted con-
figuration;
figure 21 depicts the time trend of the pressures of
the tube locking and plate centring pushers of the
winding unit according to the embodiment of figures
17-20.

[0012] The elements or parts of elements common to
the embodiments described below will be indicated using
the same reference numerals.

DETAILED DESCRIPTION

[0013] With reference to the aforesaid figures, refer-
ence numeral 4 globally denotes a winding machine com-
prising a plurality of winding units 8.
[0014] At least one winding unit 8 comprises a spool
changing device 12, for changing spools 16 comprising
yarn 20 wound on a tube 24 supported by a plate 26. The
tube 24 extends along a vertical axis Y-Y, preferably per-
pendicular to the plate 26.
[0015] It should be noted that the term thread or single
thread or continuous thread refers to a single filament or

continuous filament (for example in the case of silk, arti-
ficial or synthetic fibres) while the term yarn refers to a
group of fibrils of varying lengths which are paralleled
and joined together by twisting. Hereinafter, one or the
other term will be used indifferently, it being understood
that the applications of the present invention are generic
and all-encompassing, i.e., not limited to one or the other
type/material.
[0016] The spool changing device 12 is provided with
a tube locking pusher 28, provided with a locking stem
32 configured to pass from a retracted configuration, in
which it does not interfere with the tube 24 of the spool
16, to an extracted configuration in which it obtains a
constraint, preferably but not exclusively along a radial
direction R-R, at a lower portion 36 of the tube 24 of the
spool 16, facing said plate 26.
[0017] The radial direction R-R is preferably perpen-
dicular and incident with respect to the vertical axis Y-Y
of the tube 24.
[0018] The winding unit 8 further comprises a plate
centring pusher 40 configured to influence, in an extract-
ed configuration, the plate 26 abutting against a frame
44 of the spool changing device 12.
[0019] Advantageously, the spool changing device 12
is provided with at least one nozzle 48 positioned and
configured so as to direct, through at least one delivery
hole 52, a jet of compressed air near said lower portion
36 of the tube 24 of the spool 16 influenced by the tube
locking pusher 28, to prevent said tube locking pusher
28 from clamping a thread 56 of said yarn 20 wound on
the tube 24 and positioned near said lower portion 36.
[0020] In the following, reference will be made in par-
ticular to tube locking pushers 28 and plate centring push-
ers 40 of the pneumatically operated linear type (cylin-
ders), meaning however that the invention is applicable
to any other type of pushers, such as linear electric mo-
tors. Typically, said pushers slide axially inside relative
cylinders 60.
[0021] In accordance with a possible embodiment (fig-
ures 4-5), said nozzle 48 is integral with the frame 44 of
the spool changing device 12. In such an embodiment,
the nozzle 48 does not move with the passage of the
tube locking pusher 28 from the retracted configuration
to the extracted configuration.
[0022] In accordance with a further possible embodi-
ment (figures 6-7) said nozzle 48 is integrally fixed to said
locking stem 32.
[0023] The nozzle 48 injects air at a delivery pressure
p_2, for example by means of a second pneumatic so-
lenoid valve 64, through said at least one delivery hole
52 obtained at the tip of the locking stem near the contact
area (lower portion 36) during the stroke of the tube lock-
ing pusher 28 to move the thread 56 away and prevent
the latter from being accidentally clamped by the locking
stem 32.
[0024] According to a particularly advantageous em-
bodiment, the tube locking pusher 28 is configured as a
pneumatic cylinder provided with a first chamber 68,
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placed under pressure p_1 by a first solenoid valve 72,
and a second chamber 76, placed under pressure p_2
by the second solenoid valve 64. Both chambers 68,76
are in fluid communication with said locking stem 32 of
the tube locking pusher 28.
[0025] Preferably, the second chamber 76 is hermetic
and coaxial with respect to the first chamber 68.
[0026] For example, the second chamber 76 houses
an elastic return element 80 of the locking stem 32 which
elastically influences said locking stem 32 in said extract-
ed position.
[0027] The tube locking pusher 28 is provided at the
tip with a cylindrical delivery hole 52 coaxial with the lock-
ing stem 32 and fluidly connected to the second chamber
76. As will be better clarified below, the puff of air is in-
tegrated with the movement of the tube locking pusher
28 from both a constructive and a functional point of view,
resulting in a greater compactness of the device and in
a greater effectiveness of controlling the position of the
thread 56, so that the latter is not accidentally clamped
by the tube locking pusher 28.
[0028] For example, said at least one delivery hole 52
is arranged coaxial with respect to a main extension axis
of the locking stem 32, arranged parallel to said radial
direction R-R.
[0029] The delivery hole 52 of the nozzle 48 has a di-
ameter between 0.2 mm and 1.2 mm, preferably equal
to 0.5 mm.
[0030] The stroke of the tube locking pusher 28, equal
to the distance between the retracted position and the
extracted position, is between 5 mm and 15 mm, prefer-
ably 10 mm.
[0031] In accordance with an embodiment, the first so-
lenoid valve 72, which controls the locking/unlocking of
the tube locking pusher 28, is of the normally closed 3/2
type.
[0032] In accordance with an embodiment, the second
solenoid valve 64, which controls the puff of air as well
as the stroke of the locking stem 32, is of the normally
closed 2/2 type.
[0033] For example, the winding unit 8 is provided with
a spool unthreading jet fed by a third solenoid valve 84.
[0034] It should be noted that the supply pressures p_1
and p_2 can be distinct or equal to each other, and may
or may not coincide with the line pressure of the plant.
The same applies to the unthreading pressure p_3.
[0035] In accordance with a particularly advantageous
embodiment (figures 18-20), said plate centring pusher
40 comprises a centring stem 88 provided with a through
hole 92 configured so that, when it is extracted in the
locking position of the plate 26, it allows a jet of unthread-
ing air to flow therein, through said through hole 92.
[0036] The jet of unthreading air exits through at least
one circular sector-shaped slot 94 obtained on a sleeve
96 of the axial centring cylinder 98 which houses and
guides said plate centring pusher 40.
[0037] For example, the plate centring pusher 40 is
configured so that when the centring stem 88 retracts

disengaging the plate 26, it blocks the unthreading flow
by occluding the at least one slot 94 with the centring
stem 88 and pressing against a hermetic closing element
100.
[0038] In plate-locking conditions, the at least one slot
94 is kept open by the hermetic closing element 100, for
example in the form of a rubber plug, coaxial to the cen-
tring stem 88, which abuts against a shoulder 104 of the
axial centring cylinder 98, by virtue of the action of a
spring 102, and thus creates a by-pass for the air.
[0039] With respect to the traditional cycle (figure 21),
when at the initial instant t_0 the two pushers 28,40 re-
tract, the unthreading is plugged and therefore, when at
the instant t_1 the second solenoid valve 64 is switched,
only the puff of the tube locking pusher 28 is fed. At the
instant t_2 the tube locking pusher 28 intercepts the tube
24. At the instant t_3 the first solenoid valve 72 is switched
and thus also the plate centring pusher 40 centres the
plate 26. Thereby, however, by virtue of the construction
of the plate centring pusher 40, the unthreading jet is fed,
being controlled by the same solenoid valve used for the
puff of the pusher.
[0040] With respect to the previous case, then, the in-
terval t_3-t_2, which determines the delay of extinguish-
ing the puff of the tube locking pusher 28, cannot be cho-
sen arbitrarily, having to reconcile on the one hand the
need to reach the tube 24 with certainty and on the other
to prevent the undesired triggering of unthreading. There-
fore, the duration of such an interval t_3-t_2 is assumed
to be 20 ms. By virtue of this configuration, it will therefore
be possible to perform the unthreading separately and
independently during the interval t_5-t_4 with one less
solenoid valve, certain of the fact that upon the unthread-
ing the air will only exit from the stem of the plate centring
pusher 40, the puff being plugged by the contact with the
tube 24 itself.
[0041] The functioning of the winding unit in accord-
ance with the present invention will now be described.
[0042] In particular, during the passage in the extracted
configuration of the locking stem 32 of the tube locking
pusher 28, a jet of compressed air is directed, through
the delivery hole 52 of said nozzle 48 (whether it is sep-
arated or integrated in the tube locking pusher 28), near
said lower portion 36 of the tube 24 of the spool 16, to
prevent said tube locking pusher 28 from clamping a
thread 56 of said yarn 20 wound on the tube 24.
[0043] More in detail (figure 12), at an initial instant t_0,
once the spool 16 has reached the plate 26, pressure is
put on the first chamber 68 at pressure p_1 and the tube
clamping pusher 28 and the plate 26 (being controlled
by the same solenoid valve) are retracted with relative
compression of the elastic return element 80 acting on
the locking stem 32.
[0044] At an instant t_1 (figure 13), the operation con-
tinues with the step of switching the second solenoid
valve 64 which allows the air to flow into the second cham-
ber 76 and then through the delivery hole 52 at the tip of
the tube locking pusher 28, with consequent deviation of
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the thread 56 free of yarn from the tube 24.
[0045] Since during the filling step the air flow rate of
the puff is significantly lower than the inlet flow rate to
the second chamber 76, the latter is gradually pressu-
rized, progressively overcoming the elastic load of the
elastic return element 80 compressed by the first cham-
ber 68 and gradually releasing the tube locking pusher
28 towards the tube 24 (figure 14).
[0046] At an instant t_2 (figure 15) the position of the
first solenoid valve 72 is switched and the elastic return
element 80 discharges the residual elastic load stored
thereby onto the tube 24, which thus ensures the correct
retention of the tube 24: in other words, the radial locking
of the tube 24 in unravelling is provided by the cylinder
spring.
[0047] Furthermore, the plate centring pusher 40 exits,
pressing the plate 26 against the frame 44 of the spool
changing device 12 to lock it in position.
[0048] The time interval t_2-t_1 is approximately 30
ms and coincides with the time necessary to achieve the
nominal stroke of the tube locking stem 28.
[0049] The switching off of the second solenoid valve
64 is delayed to an instant t_3 to ensure that the locking
stem 32 of the tube locking pusher 28 actually reaches
the tube 24 and that at the same time the thread 56 con-
tinues to be deflected precisely at upon the locking (figure
16).
[0050] This solution, in addition to ensuring the puff in
the approaching stroke of the tube locking pusher 28,
also makes the movement of the tube locking pusher 28
slower, gradual and controllable, thus increasing the ef-
fectiveness of the puff diverting action.
[0051] The third solenoid valve 84, responsible for con-
trolling the unthreading and independent of the other two
solenoid valves 64,72, is switched after the instant t_3
and feeds the air jet inside the tube at a pressure p_3 for
a predefined interval t_5-t_4.
[0052] The interval t_3-t_2, which determines the de-
lay of extinguishing the puff of the tube locking pusher
28, is chosen so as to reconcile, on the one hand, the
need to reach the tube 24 with certainty and, on the other,
the need to prevent the undesired triggering of unthread-
ing.
[0053] The duration of said interval t_3-t_2 is between
18 ms and 22 ms, and preferably is 20 ms.
[0054] Starting from the embodiment described above,
it is possible to obtain further advantages in terms of sim-
plification of the pneumatic system at the service of the
various functions, by exploiting the occlusion of the radial
locking puff when the tube locking pusher 28 is in contact
with the tube 24 and by appropriately modifying the de-
sign of the plate centring pusher 40, as described above.
It is thereby possible to eliminate the third solenoid valve
84 dedicated to unthreading, feeding this last function
with the same solenoid valve which controls the puff of
the tube locking pusher 28 and configuring the plate cen-
tring pusher 40 so that, depending on the operating po-
sition of its stem, it can divert the air flow to perform the

following two functions:

in the locking position of the plate 26, the plate cen-
tring pusher 40 performs the unthreading of the
thread 56;
in the plate release position 26, the air from the valve
is diverted to the tube locking pusher 28 to move the
thread 56.

[0055] As may be appreciated from the description, the
present invention makes it possible to overcome the
drawbacks mentioned of the prior art and to obtain con-
siderable operational advantages.
[0056] First of all, the simplification of the unravelling
cycle is achieved by reducing the number of operating
cycles of the pushers and the consequent improvement
of their operating performance in terms of useful life.
[0057] Furthermore, the risk of undesired clamping of
the lower thread of the spool is eliminated and the con-
sequent reduction in the number of alarms sounded by
the spool thread nozzle.
[0058] Furthermore, the amount of threads introduced
into the machine and the textile working environment is
reduced, resulting in an overall improvement in the clean-
ing of the winding unit.
[0059] Furthermore, the sensorization on board the
winding unit is reduced, as systems for controlling the
presence of yarn at the end of the tube (e.g., photocells),
with the consequent elimination of the risk of dirtying
them.
[0060] By virtue of the substantial simultaneity of the
puff and the advancement of the radial locking pusher,
two steps are performed in one and therefore a better
control of the thread dynamics.
[0061] Furthermore, it is possible to obtain a greater
overall compactness of the device due to the integration
of the puff inside the radial pusher.
[0062] The overall reduction in the number of solenoid
valves necessary for operation leads to the simplification
of the machine’s pneumatic architecture.
[0063] Furthermore, an increase in the operating reli-
ability and productivity of the winding unit, and therefore
of the entire machine, is obtained.
[0064] Therefore, the fundamental concept underlying
the invention relates to the juxtaposition of a pneumatic
puff substantially simultaneous with the advancement
stroke of the tube locking pusher. The adverb "substan-
tially" is intended to protect also those embodiments in
which the puff is not exactly simultaneous with the stroke
of the tube locking pusher, but starts and ends respec-
tively immediately before and/or immediately after the
start and end of the stroke of the tube locking pusher.
The impulsive action of the puff pushes the thread away
during the stroke of the pusher, eliminating the undesired
risk of clamping and allowing in particular the control of
the thread only when really necessary, i.e., from the be-
ginning of the stroke of the tube locking pusher until con-
tact with the tube itself. In fact, if the puff were not oper-
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ated simultaneously with the advancement of the tube
locking pusher, there would be some considerable dis-
advantages (which are solved by the present invention),
such as unnecessary and unsolicited air consumption,
as well as a less reliable control of the thread due to the
elastic return thereof in the interference position with the
tube locking pusher for premature interruption of the puff.
[0065] A person skilled in the art may make numerous
modifications and variations to the solutions described
above so as to satisfy contingent and specific require-
ments.
[0066] The scope of protection of the present invention
is defined by the following claims.

Claims

1. Winding unit (8) comprising a spool changing device
(12), for changing spools (16) comprising yarn (20)
wound on a tube (24) supported by a plate (26), the
spool changing device (12) being provided with:

- a tube locking pusher (28), provided with a lock-
ing stem (32) configured to pass from a retracted
configuration, in which it does not interfere with
the tube (24) of the spool (16), to an extracted
configuration in which it obtains a constraint at
a lower portion (36) of the tube (24) of the spool
(16), facing said plate (26),
- a plate centring pusher (40) configured to in-
fluence, in an extracted configuration, the plate
(26) abutting against a frame (44) of the spool
changing device (12),
- wherein the spool changing device (12) is pro-
vided with at least one nozzle (48) positioned
and configured so as to direct, through at least
one delivery hole (52), a jet of compressed air
near said lower portion (36) of the tube (24) of
the spool (16) influenced by the tube locking
pusher (28), to prevent said tube locking pusher
(28) from clamping a thread (56) of said yarn
(20) wound on the tube (24).

2. Winding unit (8) according to claim 1, wherein said
nozzle (48) is integral with a frame (44) of the spool
changing device (12).

3. Winding unit (8) according to claim 1, 2 or 2, wherein
said nozzle (48) is integrally fixed to said locking stem
(32).

4. Winding unit (8) according to claim 1, 2 or 3, wherein
the nozzle (48) injects air through said at least one
delivery hole (52) obtained at the tip of the locking
stem (32).

5. Winding unit (8) according to claim 4, wherein said
at least one delivery hole (52) is arranged coaxial

with respect to a main extension axis of the locking
stem (32) .

6. Winding unit (8) according to any one of claims 1 to
5, wherein the tube locking pusher (28) is configured
as a pneumatic cylinder (60) provided with a first
chamber (68), placed under pressure p_1 by a first
solenoid valve (72), and a second chamber (76),
placed at a pressure p_2 by a second solenoid valve
(64), both chambers (68,76) being in fluid commu-
nication with said locking stem (32) of the tube lock-
ing pusher (28).

7. Winding unit (8) according to claim 6, wherein the
second chamber (76) is hermetic and coaxial with
respect to the first chamber (68).

8. Winding unit (8) according to claim 6 or 7, wherein
the second chamber (76) houses an elastic return
element (80) of the locking stem (32) which elasti-
cally influences said locking stem (32) in said ex-
tracted position.

9. Winding unit (8) according to claim 6, 7, or 8, wherein
the tube locking pusher (28) is provided at the tip
with a cylindrical delivery hole (52) coaxial with the
locking stem (32) and fluidically connected to the
second chamber (76).

10. Winding unit (8) according to any one of claims 6 to
9, wherein the winding unit (8) is provided with a
spool unthreading jet fed by a third solenoid valve
(84).

11. Winding unit (8) according to any one of claims 6 to
10, wherein said plate centring pusher (40) compris-
es a centring stem (88) provided with an inner
through hole (92) and is configured so that, when it
is extracted in the plate locking position (26), it allows
a jet of unthreading air to flow therein, through said
inner through hole (92), wherein said jet of unthread-
ing air exits through at least one circular sector-
shaped slot (94) obtained on a sleeve (96) of the
axial centring cylinder (98) which houses and guides
said plate centring pusher (40).

12. Winding unit (8) according to claim 11, wherein said
plate centring pusher (40) is configured so that when
the centring stem (88) is retracted, disengaging the
plate (26), it blocks the unthreading flow by occluding
the at least one slot (94) with the centring stem (88)
and pressing against a hermetic closing element
(100), wherein the at least one slot (94) is kept open
by said hermetic closing element (100), for example
in the form of a rubber dowel, coaxial to the centring
stem (88), which abuts against a shoulder (104) of
the axial centring cylinder (98).
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13. Control method of a winding machine (4) comprising
the steps of:

- providing a winding unit (8) according to any
one of claims 1 to 12;
- during the passage in the extracted configura-
tion of the locking stem (32) of the tube locking
pusher (28), directing a jet of compressed air,
through the delivery hole (52) of said nozzle (48),
near said lower portion (36) of the tube (24) of
the spool (16), to prevent said tube locking push-
er (28) from clamping a thread (56) of said yarn
(20) wound on the tube (24).

14. Control method according to claim 13, comprising
the steps of:

- providing a winding unit (8) according to any
one of claims 8 to 18,
- at an initial instant t_0, once the spool (16) has
reached the plate (26), putting pressure on the
first chamber (68) at pressure p_1 and retracting
the tube locking pusher (28) with relative com-
pression of the elastic return element (80) acting
on the locking stem (32),
- at a time t_1, switching the second solenoid
valve (64) which allows air to flow into the second
chamber (76) and then through the delivery hole
(52) at the tip of the tube locking pusher (28),
with consequent deviation of the thread (56) free
of yarn (20) from the tube (24),
- wherein, since during the filling step the air flow
rate of the puff is significantly lower than the inlet
flow rate to the second chamber (76), the latter
is gradually pressurized, progressively over-
coming the elastic load of the elastic return ele-
ment (80) compressed by the first chamber (68)
and gradually releasing the tube locking pusher
(28) towards the tube (24) .

15. Control method according to claim 14, wherein

- at an instant t_2 the position of the first solenoid
valve (72) is switched and the elastic return el-
ement (80) discharges the residual elastic load
stored thereby onto the tube (24), which thus
ensures the retention of the tube (24), wherein
the plate centring pusher (40) exits, pressing the
plate (26) against the frame (44) of the spool
changing device (12) to lock it in place.

16. Control method according to claim 14 or 15, wherein
the switching off of the second solenoid valve (64)
is delayed to an instant t_3 to ensure that the locking
stem (32) of the tube locking pusher (28) actually
reaches the tube (24) and that at the same time the
thread (56) continues to be deflected precisely upon
the locking, wherein a third solenoid valve (84), re-

sponsible for controlling the unthreading and inde-
pendent of the other two solenoid valves (64,72), is
switched after the instant t_3 and feeds the air jet
inside the tube (24) at a pressure p_3 for a predefined
interval t_5-t_4.
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