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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
moving and/or the spool from being dragged away by
the rise of the coils of yarn, respectively, especially in the
presence 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 fed 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 dedi-
cated solenoid valve, which creates an air jet through the
inner diameter of the tube, designed to facilitate theexit of
the thread of yarn previously prepared by the automation
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 nozzlemust 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 gener-
atinga correspondingdecrease in theoverall productivity
of the machine. Furthermore, the lack or incorrect pro-
cessing of the locked thread of yarn leads to an increase
in the amount of threads introduced into the textile work-
ing environment, with the consequent disadvantages
associated with the dirtying of the winding units, the
accumulation of yarn tangles and therefore the reduction
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 tomove the thread away from the locking
area, envisage that, at the end of unravelling, the pusher
performs analternatingmovement 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,
aboveall, doesnot alwaysensure full control of the spool.
Solutions according to prior art are disclosed by US
5590845 A.

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 11.

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 diagramof a
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tube locking device and centring pusher relating to
the prior art;
figure 2 depicts the time trend of the supply pres-
sures 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 embo-
diment of the present invention;
figure 4 depicts a partial view of a winding unit
according to an embodiment useful for understand-
ing the present invention;
figure 5 depicts the enlarged detail V of figure 4;
figure 6 depicts a partial view of a winding unit
according to an embodiment of the present inven-
tion;
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
locking pusher of figure 8;
figure 10 depicts a partial view of a winding unit
comprising 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
according to a further embodiment of the present
invention;
figure 18 depicts a cross-section view of a plate
centring pusher in accordance with the present in-
vention, in an extracted configuration;
figure19depicts across-section viewof theenlarged
detail XIX of figure 18;
figure 20 depicts a cross-section view of the plate
centring pusher of figures 18‑18 in an extracted
configuration;
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 belowwill 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
comprising 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
perpendicular 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,
artificial or synthetic fibres) while the term yarn refers
to a groupof fibrils of varying lengthswhich 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 providedwith 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 perpendi-
cular 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 ex-
tracted 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 compressedair near said lower portion36
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 parti-
cular to tube locking pushers 28 and plate centring
pushers 40 of the pneumatically operated linear type
(cylinders),meaning however that the invention is applic-
able to any other type of pushers, such as linear electric
motors. Typically, said pushers slide axially inside rela-
tive cylinders 60.
[0021] In accordance with a possible embodiment (fig-
ures 4‑5), not according to the claimed invention, 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 ex-
tracted configuration.
[0022] In accordance with the present invention (fig-
ures 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
locking pusher 28 to move the thread 56 away and
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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,
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 ex-
tracted position.
[0027] The tube locking pusher 28 is provided at the tip
with a cylindrical delivery hole 52 coaxial with the locking
stem32 and fluidly connected to the second chamber 76.
Aswill be better clarifiedbelow, the puffof air is integrated
with the movement of the tube locking pusher 28 from
both a constructive and a functional point of view, result-
ing 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
diameter 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, pre-
ferably 10 mm.
[0031] In accordance with an embodiment, the first
solenoid valve 72, which controls the locking/unlocking
of the tube lockingpusher28, is of thenormally closed3/2
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 stem32, 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 benoted that the supply pressures p_1
andp_2 canbedistinct or equal to eachother, andmayor
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
byoccluding theat least oneslot 94with thecentringstem
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
centring 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
retract, 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 inter-
cepts the tube24.At the instant t_3 thefirst solenoidvalve
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 un-
threading jet is fed, being controlledby the samesolenoid
valve used for the puff of the pusher.
[0040] With respect to the previous case, then, the
interval t_3-t_2, which determines the delay of extin-
guishing the puff of the tube locking pusher 28, cannot
be chosen 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.
Therefore, 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 unthreading the air will only exit from the stemof
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 accor-
dance with the present invention will now be described.
[0042] Inparticular, during thepassage in theextracted
configuration of the locking stem 32 of the tube locking
pusher 28, a jet of compressedair is directed, through the
delivery hole 52 of said nozzle 48 (whether it is separated
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 com-
pression of the elastic return element 80 acting on the
locking stem 32.
[0044] At an instant t_1 (figure 13), the operation con-
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tinues with the step of switching the second solenoid
valve 64 which allows the 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 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 pressurized,
progressively overcoming the elastic load of the elastic
return element 80 compressed by the first chamber 68
and gradually releasing the tube locking pusher 28 to-
wards 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 30ms
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
continues 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
effectiveness of the puff diverting action.
[0051] The third solenoid valve 84, responsible for
controlling 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 unthreading.
[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 theembodiment describedabove,
it is possible to obtain further advantages in terms of
simplification 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 design of the plate centring pusher 40, as described
above. It is thereby possible to eliminate the third sole-
noid 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 centring pusher 40 so that, depending on the oper-
ating position 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
centring 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] Asmaybeappreciated from thedescription, 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 anoverall 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 relia-
bility 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
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the thread only when really necessary, i.e., from the
beginning of the stroke of the tube locking pusher until
contact with the tube itself. In fact, if the puff were not
operated simultaneously with the advancement of the
tube locking pusher, there would be some considerable
disadvantages (which are solved by the present inven-
tion), such as unnecessary and unsolicited air consump-
tion, 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
locking stem (32) configured to pass from a
retracted configuration, in which it does not in-
terfere 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 configuration, the
plate (26) abutting against a frame (44) of the
spool changing device (12),
‑ characterized in that the spool changing de-
vice (12) is providedwith at least onenozzle (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),

wherein said nozzle (48) is integrally fixed to said
locking stem (32).

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

3. Winding unit (8) according to claim 2, wherein said at
least one delivery hole (52) is arranged coaxial with
respect to a main extension axis of the locking stem

(32).

4. Winding unit (8) according to anyoneof claims1 to 3,
wherein the tube locking pusher (28) is configuredas
a pneumatic cylinder (60) provided with a first cham-
ber (68), placed under pressure p_1 by a first sole-
noid 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 communication
with said locking stem (32) of the tube locking pusher
(28).

5. Winding unit (8) according to claim 4, wherein the
second chamber (76) is hermetic and coaxial with
respect to the first chamber (68).

6. Winding unit (8) according to claim 4 or 5, 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.

7. Winding unit (8) according to claim4, 5, or 6, wherein
the tube locking pusher (28) is provided at the tipwith
a cylindrical delivery hole (52) coaxial with the lock-
ing stem (32) and fluidically connected to the second
chamber (76).

8. Winding unit (8) according to anyoneof claims4 to 7,
wherein the winding unit (8) is provided with a spool
unthreading jet fed by a third solenoid valve (84).

9. Winding unit (8) according to anyoneof claims4 to 8,
wherein said plate centring pusher (40) comprises a
centring stem (88) provided with an inner through
hole (92) and is configured so that, when it is ex-
tracted in the plate locking position it allows a jet of
unthreading air to flow therein, through said inner
through hole (92), wherein said jet of unthreading air
exits through at least one circular sector-shaped slot
(94) obtained on a sleeve (96) of an axial centring
cylinder (98) which houses and guides said plate
centring pusher (40).

10. Winding unit (8) according to claim 9, wherein said
plate centring pusher (40) is configured so that when
the centring stem (88) is retracted, disengaging the
plate (26), it blocks theunthreading flowbyoccluding
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).

11. Control method of a windingmachine (4) comprising
the steps of:
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- providing a winding unit (8) according to any
one of claims 1 to 10;
- 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 lock-
ing pusher (28) from clamping a thread (56) of
said yarn (20) wound on the tube (24).

12. Control method according to claim 11, comprising
the steps of:

- providing a winding unit (8) according to any
one of claims 6 to 7,
- 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_1and 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 sec-
ond 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 secondchamber (76), the latter is
gradually pressurized, progressively overcom-
ing the elastic load of the elastic return element
(80) compressed by the first chamber (68) and
gradually releasing the tube locking pusher (28)
towards the tube (24).

13. Control method according to claim 12, wherein

- at an instant t_2 theposition 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 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.

14. Control method according to claim 12 or 13, 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),
responsible for controlling the unthreading and in-
dependent 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 prede-
fined interval t_5-t_4.

Patentansprüche

1. Wickeleinheit (8), umfassend eine Spulenwechsel-
vorrichtung (12) zumWechseln von Spulen (16) mit
Garn (20), das auf eine von einer Platte (26) getra-
gene Hülse (24) gewickelt ist, wobei die Spulen-
wechselvorrichtung (12) versehen ist mit:

- einem Hülsenverriegelungsdrücker bzw.
‑schieber (28), der mit einem Verriegelungs-
schaft (32) versehen ist, der konfiguriert ist,
von einer eingefahrenen Konfiguration, in der
er nicht mit der Hülse (24) der Spule (16) zu-
sammentrifft, in eine ausgefahrene Konfigura-
tion überzugehen, in der er an einem unteren
Abschnitt (36) der Hülse (24) der Spule (16) der
Platte (26) zugewandt eine Einschränkung
erfährt,
- einem Plattenzentrierdrücker bzw. ‑schieber
(40), der konfiguriert ist, in einer ausgefahrenen
Konfiguration die Platte (26) zu beeinflussen,
die gegen einen Rahmen (44) der Spulenwech-
selvorrichtung (12) anliegt,
dadurch gekennzeichnet, dass die Spulen-
wechselvorrichtung (12) mit zumindest einer
Düse (48) versehen ist, die so positioniert und
konfiguriert ist, dass sie durch zumindest ein
Zufuhrloch (52) einen Druckluftstrahl nahe des
unterenAbschnitts (36) derHülse (24) derSpule
(16) lenkt, der durch den Hülsenverriegelungs-
schieber (28) beeinflusst wird, um zu verhin-
dern, dass der Hülsenverriegelungsschieber
(28) einen Faden (56) des Garns (20) fest-
klemmt, das auf die Hülse (24) gewickelt ist,
wobei die Düse (48) integral an dem Verriege-
lungsschaft (32) fixiert bzw. befestigt ist.

2. Wickeleinheit (8) nach Anspruch 1, wobei die Düse
(48) Luft durch das zumindest eine Zufuhrloch (52)
einbringt, das an der Spitze des Verriegelungs-
schafts (32) erhalten bzw. ausgebildet ist.

3. Wickeleinheit (8) nach Anspruch 2, wobei das zu-
mindest eine Zufuhrloch (52) koaxial in Bezug auf
eine Haupterstreckungsachse des Verriegelungs-
schafts (32) angeordnet ist.

4. Wickeleinheit (8) nach einem der Ansprüche 1 bis 3,
wobei der Hülsenverriegelungsschieber (28) als ein
pneumatischer Zylinder (60) konfiguriert ist, der mit
einer ersten Kammer (68), die durch ein erstes
Magnetventil (72) unter Druck p_1 gesetzt wird,
und einer zweiten Kammer (76) versehen ist, die
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durch ein zweitesMagnetventil (64) unter Druck p_2
gesetzt wird, wobei beideKammern (68, 76) in Fluid-
verbindung mit dem Verriegelungsschaft (32) des
Hülsenverriegelungsschiebers (28) sind.

5. Wickeleinheit (8) nach Anspruch 4, wobei die zweite
Kammer (76) hermetisch und koaxial in Bezug auf
die erste Kammer (68) ist.

6. Wickeleinheit (8) nach Anspruch 4 oder 5, wobei die
zweite Kammer (76) ein elastisches Rückstellele-
ment (80) des Verriegelungsschafts (32) aufnimmt,
das den Verriegelungsschaft (32) in der ausgefahre-
nen Position elastisch beeinflusst.

7. Wickeleinheit (8) nach Anspruch 4, 5 oder 6, wobei
der Hülsenverriegelungsschieber (28) an der Spitze
mit einem zylindrischen Zufuhrloch (52) versehen
ist, das koaxial zu dem Verriegelungsschaft (32) ist
und fluidisch mit der zweiten Kammer (76) verbun-
den ist.

8. Wickeleinheit (8) nach einem der Ansprüche 4 bis 7,
wobei die Wickeleinheit (8) mit einem Spulenausfä-
delstrahl versehen ist, der voneinemdrittenMagnet-
ventil (84) gespeist wird.

9. Wickeleinheit (8) nach einem der Ansprüche 4 bis 8,
wobei der Plattenzentrierschieber (40) einen Zent-
rierschaft (88)umfasst, dermit einem innerenDurch-
gangsloch (92) versehenundsokonfiguriert ist, dass
er, wenn er in die Plattenverriegelungsposition aus-
gefahren ist, einen Strahl von Ausfädelluft durch das
innereDurchgangsloch (92) in sichhindurchströmen
lässt, wobei der Strahl vonAusfädelluft durch zumin-
dest einen kreissektorförmigen Schlitz (94) austritt,
der an einer Buchse (96) eines axialen Zentrierzylin-
ders (98) erhalten bzw. ausgebildet ist, der den
Plattenzentrierschieber (40) aufnimmt und führt.

10. Wickeleinheit (8) nach Anspruch 9, wobei der Plat-
tenzentrierschieber (40) so konfiguriert ist, dass er,
wenn der Zentrierschaft (88) eingefahren ist und die
Platte (26) außer Eingriff ist, den Ausfädelfluss blo-
ckiert, indem er den zumindest einen Schlitz (94)mit
dem Zentrierschaft (88) verschließt und gegen ein
hermetisches Verschlusselement (100) presst, wo-
bei der zumindest eine Schlitz (94) durch das her-
metische Verschlusselement (100), beispielsweise
in der Form eines Gummidübels, offen gehalten
wird, und zwar koaxial zu dem Zentrierschaft (88),
und das an einer Schulter (104) des axialen Zent-
rierzylinders (98) anliegt.

11. Steuerungs‑bzw.RegelungsverfahreneinerWickel-
maschine (4), umfassend die Schritte:

- Bereitstellen einer Wickeleinheit (8) nach ei-

nem der Ansprüche 1 bis 10;
- während des Durchgangs in der ausgefahre-
nen Konfiguration des Verriegelungsschafts
(32) des Hülsenverriegelungsschiebers (28),
Richten eines Druckluftstrahls durch das Zu-
fuhrloch (52) der Düse (48) nahe des unteren
Abschnitts (36) der Hülse (24) der Spule (16),
um zu verhindern, dass der Hülsenverriege-
lungsschieber (28) einen Faden (56) des Garns
(20), das auf die Hülse (24) gewickelt ist, fest-
klemmt.

12. Steuerungs‑ bzw. Regelungsverfahren nach An-
spruch 11, umfassend die Schritte:

- Bereitstellen einer Wickeleinheit (8) nach ei-
nem der Ansprüche 6 bis 7,
- zu einemAnfangszeitpunkt t_0, wenn die Spu-
le (16) die Platte (26) erreicht hat, Beaufschla-
gen der ersten Kammer (68) mit einem Druck
p_1 und Einfahren des Hülsenverriegelungs-
schiebers (28) mit relativer Kompression des
elastischen Rückstellelements (80), das auf
den Verriegelungsschaft (32) einwirkt,
- zu einem Zeitpunkt t_1, Umschalten des zwei-
ten Magnetventils (64), das Luft in die zweite
Kammer (76) und dann durch das Zufuhrloch
(52) an der Spitze des Hülsenverriegelungs-
schiebers (28) strömen lässt, mit daraus folg-
ender AbweichungdesFadens (56), der frei von
Garn (20) ist, von der Hülse (24),
- wobei, da während des Füllschritts die Luft-
durchflussrate des Lufthauchs deutlich niedri-
ger ist als die Einlassdurchflussrate zu der zwei-
ten Kammer (76), letztere allmählich unter
Druck gesetzt wird, wobei die elastische Last
des elastischen Rückstellelements (80), das
durch die erste Kammer (68) komprimiert wird
und den Hülsenverriegelungsschieber (28) all-
mählich zu der Hülse (24) hin freigibt, schritt-
weise überwunden wird.

13. Steuerungs‑ bzw. Regelungsverfahren nach An-
spruch 12, wobei

- zu einemZeitpunkt t_2, die Position des ersten
Magnetventils (72) umgeschaltet wird und das
elastische Rückstellelement (80) die dadurch
gespeicherte restliche elastische Last auf die
Hülse (24) entlädt, was somit das Zurückhalten
der Hülse (24) sicherstellt, wobei der Platten-
zentrierschieber (40) austritt und die Platte (26)
gegendenRahmen (44)derSpulenwechselvor-
richtung (12) presst, um sie an ihrem Platz zu
verriegeln.

14. Steuerungs‑ bzw. Regelungsverfahren nach An-
spruch 12 oder 13, wobei dasAusschalten des zwei-
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ten Magnetventils (64) bis zu einem Zeitpunkt t_3
verzögert wird, um sicherzustellen, dass der Verrie-
gelungsschaft (32) des Hülsenverriegelungsschie-
bers (28) tatsächlich dieHülse (24) erreicht und dass
gleichzeitig der Faden (56) beim Verriegeln weiter-
hin präzise ausgelenkt wird, wobei ein drittes Mag-
netventil (84), das zum Steuern bzw. Regeln des
Ausfädelns zuständig und unabhängig von den bei-
den anderen Magnetventilen (64, 72) ist, nach dem
Zeitpunkt t_3 geschaltet wird und den Luftstrahl in-
nerhalb der Hülse (24) mit einem Druck p_3 für ein
vordefiniertes Intervall t_5-t_4 speist.

Revendications

1. Unité d’enroulement (8) comprenant un dispositif de
changement de bobines (12), destiné à changer des
bobines (16) comprenant un fil (20) enroulé sur un
tube (24) supporté par une plaque (26), le dispositif
de changement de bobines (12) étant doté de :

- un poussoir de verrouillage de tube (28), doté
d’une tige de verrouillage (32) configurée pour
passer d’une configuration rétractée dans la-
quelle elle n’interfère pas avec le tube (24) de
la bobine (16), à une configuration extraite dans
laquelle elle obtient une contrainte à une partie
inférieure (36) du tube (24) de la bobine (16),
faisant face à la ladite plaque (26),
- un poussoir de centrage de plaque (40) confi-
guré pour influencer, dans une configuration
extraite, la plaque (26) venant buter contre un
cadre (44) du dispositif de changement de bo-
bines (12),
‑ caractérisée en ce que le dispositif de chan-
gement de bobines (12) est doté d’aumoins une
buse (48) positionnée et configurée de manière
à diriger, à travers au moins un trou de distribu-
tion (52), un jet d’air comprimé à proximité de
ladite partie inférieure (36) du tube (24) de la
bobine (16) influencépar le poussoir de verrouil-
lage de tube (28), pour empêcher que ledit
poussoir de verrouillage de tube (28) ne serre
un filetage (56) dudit fil (20) enroulé sur le tube
(24),

dans laquelle ladite buse (48) est fixée d’un seul
tenant à ladite tige de verrouillage (32).

2. Unité d’enroulement (8) selon la revendication 1,
dans laquelle la buse (48) injecte de l’air à travers
ledit aumoins un trou de distribution (52) obtenu à la
pointe de la tige de verrouillage (32).

3. Unité d’enroulement (8) selon la revendication 2,
dans laquelle ledit au moins un trou de distribution
(52) est agencé coaxialement par rapport à un axe

d’extension principal de la tige de verrouillage (32).

4. Unité d’enroulement (8) selon l’une quelconque des
revendications 1 à 3, dans laquelle le poussoir de
verrouillage de tube (28) est configuré comme un
cylindre pneumatique (60) doté d’une première
chambre (68), placée sous pression p_1 par une
première électrovanne (72), et une seconde cham-
bre (76), placée à une pression p_2 par une deu-
xièmeélectrovanne (64), lesdeux chambres (68, 76)
étant en communication fluidique avec ladite tige de
verrouillage (32) du poussoir de verrouillage de tube
(28).

5. Unité d’enroulement (8) selon la revendication 4,
dans laquelle la seconde chambre (76) est hermé-
tique et coaxiale par rapport à la première chambre
(68).

6. Unité d’enroulement (8) selon la revendication 4 ou
5, dans laquelle la seconde chambre (76) loge un
élément de rappel élastique (80) de la tige de ver-
rouillage (32) qui influence élastiquement ladite tige
de verrouillage (32) dans ladite position extraite.

7. Unité d’enroulement (8) selon la revendication 4, 5,
ou 6, dans laquelle le poussoir de verrouillage de
tube (28) est doté à la pointe d’un trou de distribution
cylindrique (52) coaxial avec la tige de verrouillage
(32) et en communication fluidique avec la seconde
chambre (76).

8. Unité d’enroulement (8) selon l’une quelconque des
revendications 4 à 7, dans laquelle l’unité d’enrou-
lement (8) est dotée d’un jet de défiletage de bobine
introduit par une troisième électrovanne (84).

9. Unité d’enroulement (8) selon l’une quelconque des
revendications 4 à 8, dans laquelle ledit poussoir de
centrage de plaque (40) comprend une tige de cen-
trage (88) dotée d’un trou traversant interne (92) et
est configurédesorte que, lorsqu’il est extrait dans la
positiondeverrouillagedeplaque, il permetteàun jet
d’air de défiletage de s’écouler en son sein, à travers
ledit trou traversant interne (92), dans laquelle ledit
jet d’air de défiletage sort à travers au moins une
fente en forme de secteur circulaire (94) obtenue sur
unmanchon (96) d’un cylindre de centrage axial (98)
qui loge et guide ledit poussoir de centrage de plage
(40).

10. Unité d’enroulement (8) selon la revendication 9,
dans laquelle ledit poussoir de centrage de plaque
(40) est configuré de sorte que lorsque la tige de
centrage (88) est rétractée, libérant la plaque (26), il
bloque l’écoulement de défiletage par occlusion de
ladite au moins une fente (94) avec la tige de cen-
trage (88) et par pression contre un élément de
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fermeture hermétique (100), dans laquelle ladite au
moins une fente (94) est maintenue ouverte par ledit
élément de fermeture hermétique (100), par exem-
ple sous la forme d’une cheville en caoutchouc,
coaxiale à la tige de centrage (88), qui vient buter
contre un épaulement (104) du cylindre de centrage
axial (98).

11. Procédé de commande d’une machine d’enroule-
ment (4) comprenant les étapes de :

- fournir une unité d’enroulement (8) selon l’une
quelconque des revendications 1 à 10 ;
- pendant le passage dans la configuration ex-
traite de la tige de verrouillage (32) du poussoir
de verrouillage de tube (28), diriger un jet d’air
comprimé, à travers le trou de distribution (52)
de ladite buse (48), près de ladite partie infé-
rieure (36) du tube (24) de la bobine (16), pour
empêcher ledit poussoir de verrouillage de tube
(28) de serrer un filetage (56) dudit fil (20) en-
roulé sur le tube (24).

12. Procédé de commande selon la revendication 11,
comprenant les étapes de :

- fournir une unité d’enroulement (8) selon l’une
quelconque des revendications 6 à 7,
- à un instant initial t_0, une fois que la bobine
(16) a atteint la plaque (26), appliquer de la
pression sur la première chambre (68) à une
pression p_1 et rétracter le poussoir de verrouil-
lage de tube (28) avec une compression relative
de l’élément de rappel élastique (80) agissant
sur la tige de verrouillage (32),
- à un moment t_1, commuter la deuxième élec-
trovanne (64) qui permet à de l’air de s’écouler
dans la seconde chambre (76) puis à travers le
trou de distribution (52) à la pointe du poussoir
de verrouillage de tube (28), avec un écart
conséquent du filetage (56) exempt de fil (20)
par rapport au tube (24),
- dans lequel, puisque pendant l’étape de rem-
plissage le débit d’air de la bouffée est sensi-
blement inférieur au débit d’admission dans la
seconde chambre (76), ce dernier est progres-
sivement mis sous pression, surmontant pro-
gressivement la charge élastique de l’élément
de rappel élastique (80) comprimé par la pre-
mière chambre (68) et libérant progressivement
le poussoir de verrouillage de tube (28) en di-
rection du tube (24).

13. Procédé de commande selon la revendication 12,
dans lequel

- à un moment t_2, la position de la première
électrovanne (72) est commutée et l’élément de

rappel élastique (80) évacue la charge élastique
résiduelle stockée par conséquent sur le tube
(24), ce qui garantit ainsi la rétention du tube
(24), dans lequel le poussoir de centrage de
plaque (40) sort, pressant la plaque (26) contre
le cadre (44) du dispositif de changement de
bobines (12) pour le verrouiller en position.

14. Procédé de commande selon la revendication 12 ou
13, dans lequel la désactivation de la deuxième
électrovanne (64) est retardéeàunmoment t_3 pour
garantir que la tige de verrouillage (32) du poussoir
de verrouillage de tube (28) atteigne réellement le
tube (24) et que, dans lemême temps, le filetage (56)
continue d’être dévié précisément sur le verrouil-
lage, dans lequel une troisième électrovanne (84),
responsable de la commande du défiletage et indé-
pendante des deux autres électrovannes (64, 72),
est commutée après le moment t_3 et introduit le jet
d’air à l’intérieur du tube (24) à une pression p_3 sur
un intervalle prédéfini t_5-t_4.
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