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Description
FIELD OF APPLICATION

[0001] The present invention relates to a device for
controlling a balloon during the unraveling of a bobbin,
and to a method for controlling a balloon during the
unraveling of a bobbin.

BACKGROUND ART

[0002] Itisknownthatindustrial-type winders comprise
a plurality of mutually independent winding units, oper-
ated by a programmable control unit.

[0003] The winding unit winds a yarn onto a generally
cone-shaped support to make a reel that will be used in
weaving, knitting, or other next processes.

[0004] The yarn is wound on the support with a pre-
determined type of winding to optimize the successive
unraveling of the yarn from the reel during the step of
weaving.

[0005] In this description, the term thread or monofila-
ment or continuous filament means a single filament or
continuous bave (e.g. in the case of silk, artificial or
synthetic fibers), while the term yarn means the set of
fibrils of variable length which are parallelized and joined
by twisting. Hereinafter, we shall use either term indis-
criminately, meaning that the applications of the present
invention are not limited to one type or the other.
[0006] The winding is preferably carried out with a
cylinder in contact with the reel and rotating around an
axis which is substantially parallel to that of the reel,
arranged with a particular geometry of seats made on
its surface.

[0007] Itis known that the high unwinding speeds on
the reel impose high unraveling speeds of the bobbins
which feed the yarn that will be wound on the reel.
[0008] One ofthe main consequences of the increased
bobbin unraveling speed is the increase in unwinding
tensions, which in some cases can cause the yarn to
break. Additionally, as the bobbin gradually empties,
thereis afurtherincrease in tension due to the unwinding.
[0009] The yarn near the bobbin forms a so-called
balloon; the yarn in its unwinding movement from the
bobbin widens with respect to the shape of the yarn
wound on the bobbin, and such widening extends for a
given height above the bobbin. The more the unraveling
speed increases, the more the diameter of the balloon
increases.

[0010] A correlation between balloon diameter and
unwinding tension is known; in particular, it is known that
as the unwinding speed of the bobbin increases, the
diameter of the balloon increases, and consequently
so does the unwinding tension.

[0011] Attempts have been made in the prior art to
solve this problem by trying to confine the diameter of
the balloon by passing the yarn inside a containment
element, having a substantially cylindrical shape, placed
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near the upper end of the bobbin from which the yarn
unravels. In this regard, US 2017/130369A1 discloses a
two-for-one twisting or cabling machine which comprises
an adjustable balloon-yarn-guide-eye.

[0012] The containment element is part of a device
known in technical jargon as a "balloon breaker", which
comprises other components according to the functions
associated with the device itself.

[0013] In particular, there are devices provided with a
drive that allows the movement of the containment ele-
ment towards the bobbin, i.e. downwards as the yarn is
gradually emptied from the bobbin.

[0014] This solution is particularly appreciated be-
cause itmakes it possible to maintain an optimal distance
between the yarn still wrapped on the bobbin and the
containment element so as to allow optimal confinement
of the balloon inside the containment element.

[0015] Generally, the movement is performed through
a drive connected to a screw element parallel to the
direction of movement of the containment element, ex-
ploiting the movement of a so-called spiral screw cou-
pling.

[0016] The device further comprises sensors, €.g. op-
tical sensors, adapted to detect the height of the portion of
bobbin covered with yarn and transmit such information
to a programmable control unit, which consequently con-
trols the drive to lower the containment element.

[0017] Such solution, although widely appreciated, is
not free from drawbacks.

[0018] First of all, the system is highly complex be-
cause it requires continuous monitoring of the winding
state of the yarn on the bobbin to be able to move the
containment element continuously.

[0019] Furthermore,itis anexpensive systembecause
it requires the use of a drive, sensors, guides, etc. Given
that a winder normally consists of a very high number of
winding units, it can be easily understood that the cost of
incorporating these devices into all winding units has a
significant impact on the final cost of the winder.

[0020] Moreover, the high number of required compo-
nents also affects the number of parts that could poten-
tially have problems, or which in any case need to be
subjected to routine and supplementary maintenance.

PRESENTATION OF THE INVENTION

[0021] The need is therefore felt to solve the draw-
backs and limitations mentioned above with reference to
the prior art.

[0022] Therefore, the need is felt to provide a balloon
control device which has a simpler structure than the
devices of the prior art.

[0023] Furthermore, the need is felt for a device which
is less expensive than the devices installed on winders of
the prior art.

[0024] Moreover, the need is felt for a system that does
not provide the use of sensors to establish the winding
state of the yarn on the bobbin.
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[0025] Furthermore, the need is felt for a device that
drastically reduces the time needed for its routine and
supplementary maintenance.

[0026] Moreover, the need is felt for a method for
controlling a balloon when unraveling a bobbin in a wind-
ing unit which uses fewer sensors and is thus easier to
implement with respect to the systems of the prior art.
[0027] These requirements are met atleast partially by
a balloon control device according to claim 1, and by a
method for controlling a balloon during the unraveling ofa
bobbin according to claim 10.

DESCRIPTION OF THE DRAWINGS

[0028] Furtherfeatures and advantages of the present
invention will be more comprehensible from the following
description of preferred embodiments given by way of
nonlimiting examples, in which:

- figure 1 schematically shows a balloon control de-
vice according to the present invention in a first
configuration of use; and

- figure 2 schematically shows a balloon control de-
vice according to the present invention in a second
configuration of use.

[0029] Elements or parts in common to the embodi-
ments described below will be indicated using the same
reference numerals.

DETAILED DESCRIPTION

[0030] Figures 1and 2 schematically show a device for
controlling a balloon when unraveling a yarn 14 from a
bobbin 16, which is indicated by reference numeral 12 as
a whole. Such device 12 is adapted to be installed in at
least one winding unit of a winder.

[0031] The device 12 for controlling the balloon com-
prises a containment element 15 adapted to contain at
least partially in a through opening 18 thereof the balloon
of the yarn 14.

[0032] Furthermore, the device 12 comprises a sup-
port 20 adapted for supporting the containment element
15 and adapted to be fixed to a structure of a winding unit.
[0033] The device 12 further comprises movement
means 22 arranged between the containment element
15 and the support 20, adapted to move the containment
element 15, during the unraveling of the yarn 14 from the
bobbin 16, between a rest position, and an extracted
position.

[0034] Furthermore, the device comprises a program-
mable control unit connected to the movement means 22.
[0035] The movement means 22 are adapted to move
the containment element 15 from the rest position to the
extracted position, based on at least one operating para-
meter set on the programmable control unit.

[0036] Figure 1 schematically shows the device 12ina
first configuration with containment element 15 in the rest
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position. Figure 2 schematically shows the device 12ina
second configuration with containment element 15 in the
extracted position.

[0037] According to a possible embodiment of the
presentinvention, the device 12 according to the present
invention may comprise a second containment element
19 fixed with respect to the supporting structure 20.
Conveniently, the second containment element 19 may
be aligned with the containment element 15.

[0038] The atleast one predetermined operating para-
meter may comprise the yarn thread count and/or the
winding speed and/or processing time.

[0039] According to an unclaimed embodiment, the at
least one predefined operating parameter may comprise
yarn tension.

[0040] According to a possible embodiment of the
present invention, the movement means 22 may com-
prise alinear actuator 24, which is schematically shownin
figures 1 and 2. In particular, the linear actuator may be a
pneumatic or hydraulic actuator.

[0041] The direction of movement can be substantially
parallel to the direction of an axis X of a bobbin during
unraveling. In particular, the direction of movement can
be substantially vertical with respect to the supporting
surface of the machine.

[0042] According to a possible embodiment of the
present invention, the movement means 22 may only
allow two operating positions, in particular the rest posi-
tion, in which the containment element 15 is close to the
support 15, and an extracted position, in which the con-
tainment element is spaced from the support 20 with
respect to the previous position.

[0043] In this description, the expression operating
position means a position that can be maintained while
processing for a given processing time, e.g. longerthan 5
seconds.

[0044] Inotherwords, the movement means according
to the present invention may allow a discrete positioning
of the containment element 15 with respect to the support
20.

[0045] The distance between the rest position and the
extracted position of the containment element 15 may be
greater than 50 mm. In particular, the distance between
the rest position and the extracted position of the contain-
ment element 15 may be between 60 mm and 100 mm.
[0046] According to a possible embodiment of the
present invention, the predetermined operational para-
meter through which the programmable control unit con-
trols the movement equipment is a processing time.
[0047] Inparticular, the programmable control unitmay
be adapted to require the movement of the containment
element 15 when a given processing time is reached.
[0048] Accordingto apossible embodiment, the preset
operating parameter is the yarn count, and a percentage
of yarn unwound from the bobbin. In this case, the op-
erator can enter the two parameters in the programmable
control unit which, together with the winding speed, will
allow the programmable control unit to establish the
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percentage of yarn unwound from the bobbin and thus
the consequent activation of the movement means.
[0049] Advantageously, the percentage of yarn un-
wound from the bobbin can be set to be between 40
and 50%.

[0050] According to an unclaimed embodiment, the at
least one predetermined operating parameter may be the
yarn tension. For example, the programmable control
unit can be adapted to enter the yarn tension value at
which activate the movement means 22.

[0051] Inthisregard, the balloon control device 12 may
comprise at least one sensor adapted to detect the ten-
sion value reached by the yarn and to transmit such value
to the programmable control unit to compare it with the
value set by the operator.

[0052] The device 12 for controlling the balloon during
the unraveling of yarn from a bobbin may allow a discrete
positioning of the containment element 15 with respect to
the support and, in particular, with respect to the bobbin.
As mentioned above, the devices of the prior art allow a
continuous movement of the containment device as the
unwinding progress state changes. Such continuous
movement, on the one hand, optimizes the containment
of the balloon, but on the other hand, has a heavy impact
on the cost of the machine and its complexity.

[0053] With the device of the present invention,
although only a discrete number of positions are possi-
ble, ithas been noted that the control of the balloon during
unraveling is efficient enough to allow processing at very
high winding speeds, e.g. ranging from 800 meters per
minute to 1500 meters per minute.

[0054] In a possible alternative embodiment, the
movement means may comprise an electric actuator.
The electric actuator may allow a continuous movement
between the rest position and the extracted position.
[0055] Therefore, in any case, the balloon is controlled
without the presence of sensors which must be managed
by a programmable control unit which can be very com-
plex.

[0056] In the device of the present invention, the pro-
grammable control unit may, for example, be a simple
timer, adapted to control the movement means when a
given processing time is reached.

[0057] In particular, the use of only two positions of the
containment device was found to be particularly advan-
tageous, with significant advantages in terms of simplicity
of construction.

[0058] A possible method for controlling a balloon
while unraveling a bobbin in a winding unit of a winder
will be described.

[0059] The method substantially comprises the steps
of:

- preparing a balloon control device 12 as described
above;

- moving the containment element 15 from the rest
position to the extracted position based on at least
one operating parameter set on the programmable
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control unit.

[0060] Furthermore, the predetermined operating
parameter, for example, may be the yarn thread count
and/or the winding speed and/or a processing time.
[0061] According to an unclaimed embodiment, the
predetermined operating parameter can be the yarn
tension.

[0062] Therefore, the advantages of the method ac-
cording to the present invention are now apparent.
[0063] In particular, the method makes it possible to
obtain efficient balloon control during the unraveling of a
bobbin in a winding unit of a winder without using infor-
mation received from sensors.

[0064] Furthermore, the method makes it possible to
use simple linear actuators that allow discrete positioning
of the containment element.

[0065] Reference was made to a discrete number of
positions of the containment element, referring to the
preferred embodiment with only two positions in the
preceding description. However, embodiments are pos-
sible in which the number of discrete positioning of the
containment element may be greaterthantwo, e.g. three.
[0066] Inthe embodiments described above, a person
skilled in the art will be able to make changes and/or
substitutions of elements described with equivalent ele-
ments without departing from the scope of the appended
claims to satisfy specific requirements.

Claims

1. Device (12) for controlling a balloon during the un-
ravelling of a yarn (14) from a bobbin (16), compris-

ing:

- a containment element (15) adapted for con-
taining at least partially with a through opening
thereof (18) said balloon of said yarn (14);

- a support (20) adapted for supporting said
containment element (15), and adapted for
being fixed to a structure of a winding unit;

- movement means (22) arranged between said
containment element (15) and said support (20),
said movement means (22) being adapted to
move said containment element (15), during the
unravelling of the yarn (14) from the bobbin (16),
between a rest position, and an extracted posi-
tion; and

- a programmable control unit of said movement
means (22);

wherein said movement means (22) are
adapted for moving said containment ele-
ment (15) from said rest position to said
extracted position, based on at least one
operating parameter set on said program-
mable control unit;
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characterized in that

said movement means (22) are adapted for
moving said containment element (15)
based on a percentage of yarn unravelled
from said bobbin (16) set by an operator on
said programmable control unit.

Device (12) according to the preceding claim, char-
acterized in that said at least one predetermined
operating parameter comprises the yarn thread
count and/or the winding speed and/or a processing
time.

Device (12) according to any one of the preceding
claims, characterized in that said movement
means (22) comprise a linear actuator.

Device (12) according to the preceding claim, char-
acterized in that said linear actuator is a pneumatic
or hydraulic actuator.

Device (12) according to any one of the claims 1-3,
characterized in that said movement means (22)
comprise an electric actuator.

Device (12) according to the preceding claim, char-
acterized in that said movement means (22) are
suitable for moving said containment element (15)
continuously between said rest position and said
extracted position.

Device (12) according to any one of the claims 1-5,
characterized in that said movement means (22)
allow only two processing positions for said contain-
ment element (15), the rest position and the ex-
tracted position.

Device (12) according to any one of the preceding
claims, characterized in that the distance between
said rest position and said extracted position of the
containment element (15) is greater than 50 mm.

Device (12) according to the preceding claim, char-
acterized in that the distance between said rest
position and said extracted position of the contain-
ment element (15) is between 60 mm and 100 mm.

Method for controlling a balloon while unravelling a
bobbin in a winding unit of a winder, comprising the
steps of:

- providing a device (12) for controlling a balloon
during the unravelling of a yarn (14) from a
bobbin (16) according to any one of the claims
1-9;

- moving said containment element (15) from the
rest position to the extracted position based on
at least one operating parameter set on said
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1.

12.

programmable control unit;

characterized in that

said movement means (22) are adapted for
moving said containment element (15)
based on a percentage of yarn unravelled
from said bobbin (16) set by an operator on
said programmable control unit.

Method for controlling a balloon according to the
preceding claim, characterized in that said prede-
termined operating parameter is the thread count of
the yarn and/or the winding speed and/or a proces-
sing time.

Method for controlling a balloon according to any one
of the claims 10-11, characterized in that following
a breakage of the yarn during the unravelling opera-
tion, said movement means (22) are controlled by
said programmable control unit to return the contain-
ment element (15) from the extracted position to the
rest position.

Patentanspriiche

1.

Vorrichtung (12) zum Steuern eines Ballons wah-
rend des Entwirrens eines Garns (14) von einer
Spule (16), umfassend:

- ein Behalterelement (15), welches dazu ein-
gerichtet ist, wenigstens teilweise mit einer
Durchgangsoffnung (18) davon den Ballon
des Garns (14) zu enthalten;

- eine Halterung (20), welche dazu eingerichtet
ist, das Behalterelement (15) zu haltern, und
dazu eingerichtet ist, an einer Struktur einer
Wickeleinheit fixiert zu sein;

- Bewegungsmittel (22), welche zwischen dem
Behalterelement (15) und der Halterung (20)
angeordnet sind, wobei die Bewegungsmittel
(22) dazu eingerichtet sind, das Behalterele-
ment (15) wahrend des Entwirrens des Garns
(14) von der Spule (16) zwischen einer Ruhe-
position und einer ausgezogenen Position zu
bewegen; und

- eine programmierbare Steuereinheit der Be-
wegungsmittel (22):

wobei die Bewegungsmittel (22) dazu ein-
gerichtet sind, das Behalterelement (15),
auf Grundlage wenigstens eines Betriebs-
parameters, welcher an der programmier-
baren Steuereinheit eingestellt ist, von der
Ruheposition zu der ausgezogenen Posi-
tion zu bewegen;

dadurch gekennzeichnet, dass die Bewe-
gungsmittel (22) dazu eingerichtet sind, das
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Behalterelement (15) auf Grundlage eines
Prozentsatzes von Garn zu bewegen,
welches von der Spule (16) entwirrt worden
ist, eingestellt durch einen Bediener an der
programmierbaren Steuereinheit.

Vorrichtung (12) nach dem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass der we-
nigstens eine vorbestimmte Betriebsparameter die
Garnfadenzahl und/oder die Wickelgeschwindigkeit
und/oder die Verarbeitungszeit umfasst.

Vorrichtung (12) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Bewegungsmittel (22) einen linearen Aktuator um-
fassen.

Vorrichtung (12) nach dem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass derlineare
Aktuator ein pneumatischer oder ein hydraulischer
Aktuator ist.

Vorrichtung (12) nach einem der Anspriiche 1-3,
dadurch gekennzeichnet, dass die Bewegungs-
mittel (22) einen elektrischen Aktuator umfassen.

Vorrichtung (12) nach dem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass die Bewe-
gungsmittel (22) dazu geeignet sind, das Behalter-
element (15) kontinuierlich zwischen der Ruheposi-
tion und der ausgezogenen Position zu bewegen.

Vorrichtung (12) nach einem der Anspriiche 1-5,
dadurch gekennzeichnet, dass die Bewegungs-
mittel (22) nur zwei Betriebspositionen fir das Be-
halterelement (15), die Ruheposition und die ausge-
zogene Position, erlauben.

Vorrichtung (12) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass der
Abstand zwischen der Ruheposition und der ausge-
zogenen Position des Behalterelements (15) gréRer
als 50 mm ist.

Vorrichtung (12) nach dem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass der Ab-
stand zwischen der Ruheposition und der ausgezo-
genen Position des Behalterelements (15) zwischen
60 mm und 100 mm ist.

Verfahren zum Steuern eines Ballons wahrend eines
Entwirrens einer Spule in einer Wickeleinheit einer
Wickelvorrichtung, umfassend die folgenden Schrit-
te:

- Bereitstellen einer Vorrichtung (12) zum
Steuern eines Ballons wahrend des Entwirrens
eines Garns (14) von einer Spule (16) nach
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1.

12.

einem der Anspriiche 1-9;

- Bewegen des Behalterelements (15) auf
Grundlage wenigstens eines Betriebsparame-
ters, welcher an der programmierbaren Steuer-
einheit eingestellt wird, von der Ruheposition zu
der ausgezogenen Position;

dadurch gekennzeichnet, dass die Bewe-
gungsmittel (22) dazu eingerichtet sind, das
Behalterelement (15) auf Grundlage eines Pro-
zentsatzes von Garn zu bewegen, welches von
der Spule (16) entwirrt worden ist, eingestellt
durch einen Bediener an der programmierbaren
Steuereinheit.

Verfahren zum Steuern eines Ballons nach dem
vorhergehenden Anspruch, dadurch gekennzeich-
net, dass der vorbestimmte Betriebsparameter die
Garnfadenzahl des Garns und/oder die Wickelge-
schwindigkeit und/oder eine Verarbeitungszeit ist.

Verfahren zum Steuern eines Ballons nach einem
der Anspriiche 10-11, dadurch gekennzeichnet,
dass, auf einen Bruch des Garns wahrend des Ent-
wirrungsvorgangs hin folgend, die Bewegungsmittel
(22) durch die programmierbare Steuereinheit ge-
steuert werden, um das Behalterelement (15) von
der ausgezogenen Position zu der Ruheposition
zurlckzustellen.

Revendications

1.

Dispositif (12) de commande d’un ballon pendant le
dévidage d’un fil (14) provenant d’'une bobine (16),
comprenant :

- un élément de confinement (15) adapté pour
retenir, au moins partiellement a l'aide d’une
ouverture traversante (18) de celui-ci, ledit bal-
lon dudit fil (14) ;

- un support (20) adapté pour supporter ledit
élément de confinement (15), et adapté pour
étre fixé a une structure d’une unité de bobi-
nage ;

- des moyens de déplacement (22) disposés
entre ledit élément de confinement (15) et ledit
support (20), lesdits moyens de déplacement
(22) étant adaptés pour déplacer ledit élément
de confinement (15), pendant le dévidage du fil
(14) provenant de la bobine (16), entre une
position de repos et une position extraite ; et

- une unité de commande programmable des-
dits moyens de déplacement (22) ;

dans lequel lesdits moyens de déplacement
(22) sont adaptés pour déplacer ledit élément
de confinement (15) depuis ladite position de
repos vers ladite position extraite, sur la base
d’au moins un paramétre de fonctionnement
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réglé sur ladite unité de commande program-
mable ; caractérisé en ce que lesdits moyens
de déplacement (22) sont adaptés pour dépla-
cerleditélémentde confinement (15) surlabase
d’'un pourcentage de fil dévidé a partir de ladite
bobine (16), réglé par un opérateur sur ladite
unité de commande programmable.

Dispositif (12) selon la revendication précédente,
caractérisé en ce que ledit paramétre de fonction-
nement prédéterminé, au moins au nombre de un,
comprend le numéro de grosseur de fil et/ou la
vitesse de bobinage et/ou un temps de traitement.

Dispositif (12) selon I'une quelconque des revendi-
cations précédentes, caractérisé en ce que lesdits
moyens de déplacement (22) comprennent un ac-
tionneur linéaire.

Dispositif (12) selon la revendication précédente,
caractérisé en ce que ledit actionneur linéaire est
un actionneur pneumatique ou hydraulique.

Dispositif (12) selon I'une quelconque des revendi-
cations 1 a 3, caractérisé en ce que lesdits moyens
de déplacement (22) comprennent un actionneur
électrique.

Dispositif (12) selon la revendication précédente,
caractérisé en ce que lesdits moyens de déplace-
ment (22) sont adaptés pour déplacer ledit élément
de confinement (15) de maniére continue entre ladite
position de repos et ladite position extraite.

Dispositif (12) selon I'une quelconque des revendi-
cations 1a 5, caractérisé en ce que lesdits moyens
de déplacement (22) n’autorisent que deux positions
de traitement dudit élément de confinement (15), la
position de repos et la position extraite.

Dispositif (12) selon I'une quelconque des revendi-
cations précédentes, caractérisé en ce que la dis-
tance entre ladite position de repos et ladite position
extraite de I'élément de confinement (15) est supé-
rieure a 50 mm.

Dispositif (12) selon la revendication précédente,
caractérisé en ce que la distance entre ladite posi-
tion de repos et ladite position extraite de I'élément
de confinement (15) est comprise entre 60 mm et
100 mm.

Procédé de commande d’un ballon lors du dévidage
d’'une bobine dans une unité de bobinage d’un bo-
binoir, comprenant les étapes consistant a :

- fournir un dispositif (12) de commande d’'un
ballon lors du dévidage d’'un fil (14) provenant
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1.

12.

d’'une bobine (16) selon 'une quelconque des
revendications 1a 9 ;

- déplacer ledit élément de confinement (15)
depuis la position de repos vers la position ex-
traite sur la base d’au moins un parameétre de
fonctionnement réglé sur ladite unité de
commande programmable ; caractérisé en
ce que lesdits moyens de déplacement (22)
sont adaptés pour déplacer ledit élément de
confinement (15) sur la base d’'un pourcentage
de fil dévidé a partir de ladite bobine (16), réglé
par un opérateur sur ladite unité de commande
programmable.

Procédé de commande d’un ballon selon la reven-
dication précédente, caractérisé en ce que ledit
paramétre de fonctionnement prédéterminé est le
numeéro de grosseur du fil et/ou la vitesse de bobi-
nage et/ou un temps de traitement.

Procédé de commande d’un ballon selon 'une quel-
congue des revendications 10 a 11, caractérisé en
ce que, a la suite d’'une cassure du fil lors de I'opéra-
tion de dévidage, lesdits moyens de déplacement
(22) sont commandés par ladite unité de commande
programmable pour ramener I'élément de confine-
ment (15) de la position extraite a la position de
repos.
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