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(57) A yarn spinning and/or twisting machine with
multiple balls, comprising a yarn-feeding means (1), a
yarn collection means for the yarn (4) with a rotation axis
(V), a yarn guide (8) located between the yarn-feeding
means (1) and the yarn collection means (4), means for
the generation of the diameter of the ball (DB), motorised
means linked to the yarn collection means (4), where the
internal diameter of the yarn guide (8) is greater than the
diameter of standard yarn guides (8) for each type of
yarn, and smaller than 1.1 times the diameter of the ball
generator (DB). Preferably, the internal diameter of the
yarn guide (8) is between 0.01 and 0.9 times the diameter
of the ball generator (DB). Preferably, the yarn spinning
and/or twisting machine comprises several yarn guides
(8, 8, 8"), at least one of these with an internal diameter
greater than the diameter of the standard yarn guide (8)
for each type of yarn and smaller than 1.1 times the di-
ameter of the ball generator (DB).
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Description
OBJECT OF THE INVENTION

[0001] Theinvention, as statedin the title of the present
specification, relates to a yarn spinning and/or twisting
machine providing, to its intended use, advantages and
features, which are described in detail further on, which
imply an improvement in the current state of the art.
[0002] The object of the present invention focuses on
a yarn spinning and/or twisting machine comprising a
yarn guide with an inner diameter of the yarn guide being
greater than the diameter of standard yarn guides, such
that there is generated between the yarn exit point of the
yarn feeding means and the yarn guide a vibration which
causes the stress of the yarn to be more constant, stable,
and balanced, and accordingly causes the shape and
number of the balloons between the yarn guide and the
balloon diameter generating means to be more constant.
[0003] Additionally, the invention proposes using
means for moving the relative position of the yarn guide
with respect to the yarn exit point of the yarn feeding
means with a path not aligned with the spin axis during
a spinning cycle, such that the path of the yarn along the
total height of the balloons formed by the yarn does not
collide with the yarn picking means and the stress is more
constant, and accordingly such that the shape and
number of the balloons between the yarn guide and the
balloon generating means, which are the ring and trav-
eller, are as constant as possible.

[0004] The invention also comprises other technical
features which cause the stress of the yarn to be as con-
stant as possible, and accordingly cause the shape and
number of the balloons between the yarn guide and the
ring and traveller to also be as constant, stable, and bal-
anced as possible.

FIELD OF APPLICATION OF THE INVENTION

[0005] The field of application of the present invention
is comprised within the sector of the industry dedicated
to the manufacturing of balloon spinning and twisting ma-
chines; among others, ring spinning machines, ring twist-
ing machines, cabling twisting machines, 2x1 or TFO
double twisting machines, mills.

BACKGROUND OF THE INVENTION

[0006] Asisknown,inprocesses of spinning and twist-
ing yarn with multiple balloons, regardless of the type of
machine, it is desirable that the stress of the yarn and
the shape of the balloon are as constant and stable as
possible.

[0007] Spinning and twisting machines which process
yarn with the multiple balloon technology basically com-
prise:

- yarnfeeding means, with a yarn exit point aligned or
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not aligned with the spin axis of the yarn picking
means for the yarn,

- yarn picking means with an spin axis,

- a yarn guide, located between the yarn feeding
means and the yarn picking means for the yarn or
spindle,

- balloon generating means, consisting for example
of a traveller-ring assembly, that are vertically mov-
able and concentric with the spin axis of the yarn
picking means in the case of a machine with rings,

- and drive means connected to the yarn picking
means,
such that when the yarn picking means spins about
the spin axis thereof as a result of the drive means,
the yarn runs from the yarn feeding means to the
traveller-ring assembly which directs it to the yarn
picking means, once it has gone through the yarn
guide with a multiple balloon configuration and a hel-
ical path.

[0008] During the spinning or twisting process, the
stress of the yarn can vary, changing the shape of the
balloon, and finally in the case of machines with rings
changing the position of the traveller with respect to the
ring. There different reasons causing a change in stress
of the yarn. The changes in stress of the yarn change
the geometry of the balloons.

[0009] Inthecase of spinning and/ortwisting machines
that work with multiple balloons, the change in stress
sometimes causes a change in the number of balloons
generated. For example, the number of balloons goes
from 2 to 3 or from 3 to 4 and vice versa, i.e. from 3 to 2
or from 4 to 3.

[0010] Inmachines withrings, this change in the shape
or number of generated balloons causes the traveller to
move in an uncontrolled manner in the ring for some time
and to have several points of contact between the trav-
eller and the ring, causing premature wear of the traveller
and breakages of yarn.

[0011] One of the reasons for this situation is that the
angle of the yarn with the base of the ring, measured at
the left tangent end of the ring in the front view thereof,
goes from more than 90° to less than 90° with respect to
the base of the ring or horizontal. This change causes
stress to vary in an unstable manner for a certain time
until it returns, after some time, to the initial position or
changes the number of balloons, reaching equilibrium
once again. This new state of equilibrium with one balloon
more or less causes the position of the traveller to again
be more than 90° and the point of contact of the traveller
with the ring to be the correct one, optimising traveller
durability to the greatest extent possible, preventing the
breakages of yarns, and/or premature changes of the
traveller which lead to part consumption, machine down-
time (reduced efficiency), and labour cost for changing
the travellers.

[0012] The instability of the balloon or the change in
state from one number of balloon to another number of
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balloon, regardless of the number, usually occurs in spe-
cific spinning conditions, such as the height of the yarn
guide with respect to the traveller and ring assembly or
with respect to the yarn exit point, the weight of the trav-
eller, the balloon generating diameter, the diameter of
the yarn guide, the type of yarn, material, spinning system
(combing, carding, etc.), twisting, model of the machine,
state of wear of the traveller and of the rings, the height
ofthe tube, the diameter of the ring, the height of the ring,
the diameter of the tube, among others.

[0013] Therefore, in order to obtain optimal traveller
durability, itwould be desirable to ensure that the traveller
does not change the angle of the yarn with the base of
the ring and maintains a stable path and position. In order
for it to not move, there is a need to prevent the instability
of the balloon or changes in the state or transition of one
balloon to another affecting the stability of the position of
the traveller.

[0014] Varying the stress of the yarn during the spin-
ning and/or twisting process causes, among other con-
sequences, the traveller to move in an uncontrolled man-
ner in the ring for some time and to have several points
of contact between the traveller and the ring, causing
premature wear of the traveller and breakages of yarn.
[0015] By way of example, on average, a traveller usu-
ally last between about 4 and 8 days when spinning short
fibres. It must be changed for a new one after this period.
The position of the traveller in the ring and the friction
and wear areas of the traveller, particularly the friction
areas between the traveller-ring and traveller-yarn, are
widely studied.

[0016] When the traveller is not changed pre-emptive-
ly, breakages of yarns start to occur, making it necessary
for the operator to pay attention in joining them, reducing
machine efficiency, since no production is carried out in
that position for some time, and reducing spinning quality
because this yarn will have a weak area or point which
is about 80% of the normal strength in spinning and twist-
ing.

[0017] Therefore, itis particularly importantforthe trav-
eller to have a stable position throughout the entire spin-
ning process.

[0018] It would be interesting to find a solution that will
prevent the change in the number of generated balloons
and vibrations, and accordingly prevent the change in
relative position between the traveller and the ring in the
case of machines with rings.

[0019] Moreover, in machines with rings, the yarn pick-
ing means comprise a spindle spinning with respect to a
fixed structure. For the purpose of correctly picking or
folding the yarn onto the spindle, the traveller-ring as-
sembly is movable with respect to the spindle in up and
down vertical movements of a certain distance until com-
pleting the spinning cycle. During the spinning cycle, the
yarn guide is also movable with a movement associated
with the position of the traveller-ring assembly, with a
distance between them defined as LB (height of the mul-
tiple balloon area) being created. During the spinning cy-
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cle, this distance LB may or may not be constant, and it
will depend on the stress of the yarn and/or the amount
of balloons, which may be changing during the spinning
cycle.

[0020] The traveller is an element which, in addition to
properly directing the yarn to the spindle of the yarn pick-
ing means, allows regulating, through its mass (milli-
grams), the stress of the yarn and the geometry of the
multiple balloons during the yarn spinning and/or twisting
process.

[0021] There are different specific ring spinning and
twisting technologies with multiple balloons:

On one hand, WO2018122625 describes a spinning and
twisting machine with rings which processes yarn with
multiple balloons, wherein the yarn guide located after
the feeding system is always concentric to the spin axis
of the spindle and is movable in a vertical path aligned
with said axis.

[0022] When the dimensions of the machine allow the
multiple balloon area to have a significant height, said
system is perfectly valid because the yarn exit angle
or spinning angle from the feeding system to the yarn
guide allows it to be less than 60° with respect to the
vertical and allows generating a suitable and stable spin-
ning triangle that has no breakages.

[0023] Spinning triangle is known in the sector and is
defined as the triangle of the bundle of fibres departing
the exit point of the feeding means, right at the moment
where they are twisted for conversion into a yarn. A suit-
able spinning triangle is associated with a spinning angle
beta that is also suitable and never more than 60° with
respect to the vertical.

[0024] Spinning triangle is not a critical element in ring
twisting.

[0025] A known option in the state of the art in balloon
spinning for reducing changes in stress of the yarn is to
move the position of the yarn guide, but always onto the
spin axis of the spindle of the picking means.

[0026] The following movements of the yarn guide are
known:

i - The yarn guide moves with the same movement
of the bobbin rail or traveller-ring assembly. Accord-
ingly, the distance between the yarn guide and the
traveller-ring assembly is constant.

ii - The yarn guide moves in a synchronised manner
with the movement of the bobbin rail or traveller-ring
assembly. For example, the location of the yarn
guide is at the midpoint of the distance between the
traveller-ring assembly and the yarn exit point of the
feeding means.

iii - The yarn guide does not move. The yarn guide
is fixed and is independent of the movement of the
bobbin rail or traveller-ring assembly. The yarn guide
is located at any point of the spin axis of the spindle
of the picking means.

iv - The yarn guide moves completely independent
of the movement of the bobbin rail or traveller-ring
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assembly.

[0027] Sometimes, particularly during ring spinning,
when the yarn exit point of the yarn feeding means is
arranged close to the yarn guide, a very pronounced spin-
ning angle (greater than 60° with respect to the vertical)
which causes the breakages of the yarn is generated
when the yarn guide is moved up vertically and concen-
trically with respect to the spin axis of the yarn picking
means.

[0028] It would be interesting to find a solution that
would allow the movement of the yarn guide for the pur-
pose of keeping the stress of the yarn constant, while at
the same time keeping the spinning angle within suitable
parameters to prevent breakages.

[0029] Othertimes, when the yarn exit point of the yarn
feeding means is not aligned with the spin axis of the
yarn picking means for the yarn, the path of the yarn
between the yarn feeding means and the traveller-ring
assembly can collide with the yarn picking means, such
as the spindle of the yarn picking means.

[0030] Therefore, it would also be interesting to find a
solution that will prevent the path of the yarn from colliding
with the yarn picking means for the distance or area be-
tween the yarn guide and the traveller-ring assembly
when the yarn exit point of the yarn feeding means is not
aligned with the spin axis of the yarn picking means for
the yarn.

[0031] Furthermore, and as a reference to the current
state of the art, it should be noted that at least the appli-
cant is unaware of the existence of any other spinning
machine or invention which presents technical features
that are the same or similar to those presented by that
which is claimed herein.

DESCRIPTION OF THE INVENTION

[0032] The yarn spinning and/or twisting machine pro-
posed by the invention is configured as the ideal solution
to the problem of how to prevent the path of the yarn
along the area between the yarn guide and the balloon
generating means from colliding with the yarn picking
means when the yarn exit point of the yarn feeding means
is not aligned with the spin axis of the yarn picking means
for the yarn.

[0033] A second objective of the invention relates to
how a suitable spinning angle can be maintained
throughout an entire spinning or twisting process in ma-
chines which are limited by their height or distance be-
tween the yarn outlet of the feeding system and the ring,
and atthe same time processing the yarn with the multiple
balloon technology and for the purpose of keeping the
stress of the yarn as constant as possible, and therefore
preventing breakages thereof.

[0034] The characterising details of the invention
which make it possible are set forth in the final claims
accompanying the present description.

[0035] Specifically, a yarn spinning and/or twisting ma-
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chine with multiple balloons comprising, like all standard
machines:

- yarn feeding means, with a yarn exit point aligned or
not aligned with the spin axis of the yarn picking
means for the yarn,

- yarn picking means for the yarn with an spin axis,

- a yarn guide, located between the yarn feeding
means and the yarn picking means for the yarn,

- balloon generating means consisting, for example in
the case of machines with a ring, of a traveller-ring
assembly, thatare vertically movable and concentric
with the spin axis of the picking means,

- drive means connected to the yarn picking means
for the yarn.

[0036] The machine object of the invention comprises
a yarn guide with the inner diameter of the yarn guide
being greater than the inner diameter of standard yarn
guides and less than 1.1 times the balloon generating
diameter.

[0037] In a balloon yarn spinning and/or twisting ma-
chine, yarn guide is an element which has the main func-
tion of centring the yarn in the spin axis of the balloon
generating means, i.e., at the centre of the ring or balloon
generating diameter. This elementis important because,
in yarn spinning and twisting and the exit of the yarn from
the drafting unit or the yarn feeding rollers, it is generally
separated from the spin axis of the balloon generating
means so as to leave space for spinning package extrac-
tion elements and/or to maintain the concept of spinning
triangle.

[0038] The inner diameter of the yarn guide with one
balloon usually tends to 0, with inner diameter dimen-
sions of between 2 and 4 mm being the conventional
ones for simply allowing the passage of the yarn there-
through to prevent vibrations in a balloon spinning proc-
ess.

[0039] Furthermore, the yarn guides are usually posi-
tioned as close as possible to the spindle, i.e., attempt
is made to reduce the distance between the yarn guide
and the balloon diameter generating means, so that the
diameter of the balloon is the smallest possible and more
spinning stations can thus be arranged in the same ma-
chine. If said distance in a balloon spinning and/or twist-
ing process increases, the diameter of the balloon in-
creases due to the centripetal force of the yarn up to the
limit which breaks the yarn and/or contacts the spindle
separator.

[0040] The person skilled in the art knows that if the
diameter of the yarn guide is changed, an effect on the
hairiness of the yarn is produced, i.e., the greater the
yarn inner diameter, the lower the yarn quality due to an
increase in hairiness as a result of the vibrations pro-
duced before the yarn guide in a balloon spinning proc-
ess.

[0041] Moreover, in the balloon spinning and/or twist-
ing machines, an elementreferred to as a balloon control
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ring is generally used the main function of which is to
prevent the diameter of the balloon from increasing too
much when working at high spinning speeds. When bal-
loon spinning is performed at high speeds, the diameter
of the balloon increases due to the centripetal force of
the yarn and the yarn may break when it collides with the
spinning station separator. To preventthis negative effect
and to have the diameter of the balloon under control so
that the yarn does not collide with the spinning station
separators, a control ring is placed. The diameter of the
control ring is usually greater than the diameter of the
balloon generating means, for the purpose of allowing
the spindle of the yarn picking means to be able to move
within the control ring. The control rings usually have an
inner diameter of at least 1.1 times the ring or balloon
generating diameter.

[0042] In this patent, it has been discovered that the
size of the inner diameter of the yarn guide, i.e., the di-
ameter of the hole of the yarn guide, has a substantial
influence on the shape of balanced, freely obtained bal-
loons and on the stress of the yarn when performing mul-
tiple balloon spinning and/or twisting.

[0043] Aninnerdiameterof the yarn guide greater than
the diameter of standard yarn guides allows vibrations
to be generated, in the area between the exit point of the
yarn feeding means and the yarn guide, in the form of
chains or false balloons which absorb the changes in
stress of the yarn and allow the stress of the yarn to be
more constant, and therefore the shape and number of
the balloons in the area between the yarn guide and the
balloon diameter generating means or traveller-ring as-
sembly to be more constant and stable, thereby prevent-
ing and reducing uncontrolled movements of the traveller
which cause premature breakages of the yarn.

[0044] Nevertheless, the specific measurement of the
inner diameter of the yarn guide depends on the geom-
etry of the machine (the diameter of the ring, diameter of
the winding tube, height of the tube, distance between
the upper part of the tube and the exit point, distance
between the yarn guide and the balloon diameter gener-
ating means, distance between the yarn exit point of the
feeding means and the yarn guide, total distance be-
tween the yarn exit point and the balloon diameter gen-
erating means, and the spinning angle, angles of transi-
tion and disruption, etc.) and on the type of yarn to be
processed, among others.

[0045] Preferably, the inner diameter of the yarn guide
is between 0.01 and 0.9 times the diameter of the balloon
diameter generating means.

[0046] Preferably, the inner diameter of the yarn guide
is at least between 6 and 30 mm in ring spinning.
[0047] Preferably, the yarn spinning and/or twisting
machine comprises means for changing the inner diam-
eter of the yarn guide so as to allow the inner diameter
of the yarn guide to be, at any moment of the spinning
process, greater than the diameter of standard yarn
guides and less than 1.1 times the balloon generating
diameter.

10

15

20

25

30

35

40

45

50

55

[0048] Changing the inner diameter of the yarn guide
allows controlling the vibrations generated in the area
between the yarn feeding means and the yarn guide, and
accordingly also controlling the stress of the yarn in the
area between the yarn guide and the balloon diameter
generating means.

[0049] Therefore, as an example, in order to produce
a 20 Ne cotton yarn in multiple balloons with a machine
the ring diameter of which is 40 mm, an optimal value is
0.3 times the diameter of 40 mm which corresponds to
a yarn guide diameter of 12 mm with three balloons.
[0050] Inapreferred embodiment, several yarn guides
can be arranged in the entire area comprised between
the yarn exit point of the feeding means and the balloon
diameter generating means, said yarn guides can have
different diameters and be located in different positions.
This embodiment allows greater control of the vibrations
generated in the multiple balloon area.

[0051] The inner diameters of the yarn guides can be
the same or different and can also be changed as a func-
tion of time. The position of the yarn guides can be
changed as a function of time.

[0052] Ina preferred embodiment, when the yarn spin-
ning and/or twisting machine is a machine with rings, it
comprises in a novel and inventive manner, means for
moving the relative position of the yarn guide with respect
to the yarn exit point of the yarn feeding means with a
path not aligned with the spin axis of the picking means
during a spinning cycle such that the path of the yarn
along the balloon generating area does not collide with
the yarn picking means and the stress is more constant,
and accordingly the shape and number of the balloons
between the yarn guide and the traveller-ring assembly
are more constant.

[0053] Atthe start of the spinning cycle, when the trav-
eller-ring assembly which is movable in height is located
in the lower area of the yarn picking means for the yarn,
the yarn guide is generally centred with the axis of the
yarn picking means for the yarn.

[0054] As the cycle progresses, i.e., as the traveller-
ring assembly moves up vertically, the yarn guide also
moves up with a path not aligned with the spin axis of
the yarn picking means for the purpose of maintaining a
distance between the yarn guide and the traveller-ring
assembly such thatit does not cause a significant change
in stress of the yarn, and therefore the geometry of the
multiple balloons is kept stable.

[0055] At the end of the spinning cycle, when the trav-
eller-ring assembly is at the final point or the upper part
of the yarn picking means, the yarn guide is located at
the upper point of its path, as far as possible from the
spin axis of the yarn picking means for the yarn and closer
to the yarn exit point of the yarn feeding means.

[0056] The non-alignment of the yarn guide with re-
spect to the spin axis of the yarn picking means causes
the multiple balloon structure not to be aligned with the
spin axis of the yarn picking means. Nevertheless, and
as a result of the relative position of the yarn guide and
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the traveller-ring assembly with respect to the yarn exit
point of the yarn feeding means, it is ensured that the
path of the yarn along the balloon generating area does
not collide with the yarn picking means.

[0057] Atthe same time, the non-alignment of the yarn
guide preferably allows, during an entire spinning cycle,
keeping a spinning angle less than 60° with respect to
the vertical, and subsequently stabilising the process,
something which would be impossible if the yarn guide
were to move vertically at all times aligned with the spin
axis of the yarn picking means.

[0058] The spinning angle is defined as the angle
formed by the straight line of the yarn exit point and the
upper point of the path of the yarn guide and the vertical
at any given time of a spinning cycle.

[0059] The path of the yarn guide for going from the
lower point to the upper point may or may not be linear,
i.e., it can be a combined path with linear and curved
movement.

[0060] In a preferred embodiment, the orientation of
the yarn guide is not horizontal.

[0061] In another preferred embodiment, the orienta-
tion of the yarn guide can be changed with respect to the
horizontal position.

[0062] In a preferred embodiment, the machine com-
prises programmable control means for changing the po-
sition of the yarn guide with respect to the position of the
traveller-ring assembly based on the stress of the yarn
and/or position of the traveller-ring assembly and thereby
keeping the stress of the yarn, and accordingly the
number of balloons, as constant as possible. In this em-
bodiment, the machine may comprise means for knowing
the stress of the yarn and/or means for knowing the po-
sition of the traveller-ring assembly.

[0063] As a result of the machine that has been de-
scribed, it is possible to perform a method for spinning
and/or twisting yarns comprising a step in which the rel-
ative position of the yarn guide is moved with respect to
the yarn exit point of the yarn feeding means with a path
not aligned with the spin axis of the yarn picking means
during a spinning cycle, such that the path of the yarn
along the balloon generating area does not collide with
the yarn picking means and the stress is more constant,
and accordingly the shape and number of the balloons
between the yarn guide and the balloon diameter gener-
ation are more constant.

[0064] Preferably, the method for spinning and/or
twisting yarns may comprise one or all of the following
steps:

- Moving the yarn guide with a linear or non-linear
path.

- Moving the yarn guide with a path having a first seg-
ment which moves the yarn guide onto the spin axis
of the yarn picking means for the yarn and a second
segment which moves the yarn guide away from the
spin axis of the yarn picking means.

- Changing the orientation of the yarn guide with re-

10

15

20

25

30

35

40

45

50

55

spect to the horizontal at a point of its path.

- Automatically changing, as a result of programmable
control means, the position of the yarn guide with
respect to the position of the traveller-ring assembly
based on the stress of the yarn and/or position of the
traveller-ring assembly, and thereby keeping the
stress of the yarn, and accordingly the number of
balloons, as constant as possible.

[0065] Itisalso possible to modify a standard yarn spin-
ning and/or twisting machine so that it performs the meth-
od described above.

[0066] For a standard yarn spinning and/or twisting
machine to perform the method described above, the fol-
lowing steps will be performed:

- Removing the original yarn guide.

- Removing balloon limiters.

- Incorporating a system for moving a yarn guide
which allows moving the relative position of the yarn
guide with respect to the yarn exit point of the yarn
feeding means with a path not aligned with the spin
axis of the yarn picking means during a spinning cy-
cle, such that the path of the yarn along the balloon
generating area does not collide with the yarn picking
means and the stress is more constant, and accord-
ingly the shape and number of the balloons between
the yarn guide and the balloon diameter generating
means are more constant.

[0067] Optionally, all or part of the following steps can
be performed:

- Installing means for changing the orientation of the
yarn guide with respect to the horizontal.

- Installing means for knowing the stress of the yarn
and/or means for knowing the position of the travel-
ler-ring assembly.

- Installing programmable control means for changing
the position of the yarn guide with respect to the po-
sition of the traveller-ring assembly based on the
stress of the yarn and/or position of the traveller-ring
assembly and thereby keeping the stress of the yarn,
and accordingly the number of balloons, as constant
as possible.

DESCRIPTION OF THE DRAWINGS

[0068] To complete the description provided herein,
and for the purpose of helping to make the features of
the invention more readily understandable, this descrip-
tion is accompanied by drawings constituting an integral
part of the same, which by way of illustration and not
limitation represents the following:

Figure 1-A shows a schematic view of the depiction
of a yarn spinning and/or twisting machine with the
yarn guide located at the lower point of its rectilinear
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path and not aligned with the spin axis of the picking
means and the traveller-ring assembly located in the
minimal initial position.

Figure 1-B shows a schematic view of the depiction
of the yarn spinning and/or twisting machine shown
in Figure 1-A, in this case with the yarn guide located
at the upper point of its rectilinear path and not
aligned with the spin axis and the ring located in the
maximum end position.

Figure 2-A again shows a schematic view of the de-
piction of a yarn spinning and/or twisting machine,
herein depicted with the yarn guide located at the
lower point of its rectilinear path and not aligned with
the spin axis of the picking means and the ring lo-
cated in the minimal initial position, where in this
case, the yarn guide furthermore has an angle of
inclination of several degrees with respect to the hor-
izontal.

Figure 2-B shows a schematic view of the depiction
of the yarn spinning and/or twisting machine shown
in Figure 2-B, in this case depicted with the yarn
guide located at the upper point of its rectilinear path
and not aligned with the spin axis of the picking
means and with the ring located in the maximum end
position, the yarn guide having an angle of inclination
of several degrees with respect to the horizontal.
Figure 3-A likewise shows a schematic view of the
depiction of a yarn spinning and/or twisting machine,
in this case, with the yarn guide located at the lower
point of its non-rectilinear path and not aligned with
the spin axis of the yarn picking means and the ring
located in the minimal initial position.

Figure 3-B shows a schematic view of the depiction
of the yarn spinning and/or twisting machine shown
in Figure 3-B but, in this case, with the yarn guide
located at the upper point of its non-rectilinear path
and not aligned with the spin axis of the yarn picking
means and the ring located in the maximum end po-
sition.

Figure 4 shows an elevational view of another sche-
matic depiction of another example of a yarn spin-
ning and/or twisting machine with more than one bal-
loon, according to the state of the art, where the main
parts and elements it comprises, as well as the rel-
ative arrangement thereof, can be seen.

Figure 5 shows a schematic view similar to that
shown in Figure 4, in this case with a yarn guide with
an inner diameter of the yarn guide being greater
than the diameter of standard yarn guides and less
than 1.1 times the balloon generating diameters
which causes vibrations between the yarn feeding
means and the yarn guide.

Figure 6 shows a schematic view similar to those
shown in Figures 4 and 5, in this case in an example
with several yarn guides with an inner diameter of
the yarn guide being greater than the diameter of
standard yarn guides and less than 1.1 times the
balloon generating diameters which cause different
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vibrating areas between the yarn feeding means and
the yarn guide.

Figure 7 shows a schematic view similar to that
shown in Figure 6, in this case in an example with a
traveller stabiliser element located inside the spindle
of the yarn picking means.

[0069] The number of balloons (B) depicted in the fig-
ures within the area (LB) is not limited to two balloons.

PREFERRED EMBODIMENT OF THE INVENTION

[0070] In view of the mentioned figures, different em-
bodiments of the invention can be observed in a sche-
matic depiction of a yarn spinning and/or twisting ma-
chine, inaccordance with the numbering adopted accord-
ing to the following list of reference numbers:

1. Yarn feeding means.

2. Tube.

3. Fibre structure.

4. Spindle or yarn picking means.
5. Traveller-ring assembly.

6. Ring frame.

8. Yarn guide. 8’ Intermediate yarn guide, 8" upper
yarn guide.

9. Traveller stabiliser element.
10. Traveller

12. Yarn

Y1. Yarn exit point of the feeding means.

V. Spin axis of the spindle or yarn picking means and
of the balloon diameter generating means.

V". Axis of the yarn guide which is off-centred with
respect to axis V

T: Path of the yarn guide between the lower point
(X) and the upper point (Y)

X. Lower point of the path of the yarn guide

Y. Upper point of the path of the yarn guide

Z. Point of minimal initial position of the traveller-ring
assembly.

W. Point of maximum end position of the traveller-
ring assembly.

B. Balloons.

B’. Vibrations of the yarn or false balloons

DB. Balloon generating diameter.

DB’. Diameter of the traveller stabiliser element (9)
LB. lower balloon generating area, between the yarn
guide and the yarn picking means or the balloon di-
ameter generating means.

LC. Upper area between the yarn exit point of the
feeding means and the yarn guide.

LA. Area close to the ring between the traveller sta-
biliser element and the traveller-ring assembly.

LT. Total sum area of the lower area and the upper
area, between the yarn exit point of the feeding
means and the picking means.

a. Angle of inclination of the yarn guide with respect
to the horizontal.
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B. Spinning angle between points (Y1) and (Y) with
respect to the vertical

[0071] As seen in Figure 4 depicting a yarn spinning
and/or twisting machine with rings, a fibre structure (3)
orroving isfed toa drawing device and drawn as it passes
through the drawing device. In this embodiment, the yarn
feeding means (1) are considered the drawing device.
The fibre structure (3) or roving leaves the yarn feeding
means (1) through an exit point (Y1) and is guided by a
yarn guide (8) towards the mobile traveller-ring assembly
(5) (balloon generating means (DB)), usually incorporat-
ed in a ring frame (6). Between the yarn guide (8) and
the traveller-ring assembly (5), the fibre structure (3) or
roving creates at least two balloons (B), twisting the fibre
structure and producing a yarn (12). Finally, after going
through the traveller-ring assembly (5), the yarn (12) is
wound on the yarn picking means, such as a tube (2)
which is coupled on a spinning spindle (4) which spins
about a usually vertical axis (V).

[0072] The object of the invention is also applicable to
other yarn spinning and/or twisting machines that work
with balloon; among others, cabling twisting machines,
2x1 or TFO double twisting machines, and mills. All the
yarn spinning and/or twisting machines that work with
balloon comprise balloon generating means (DB) and a
yarn guide (8).

[0073] The objectoftheinventionisto useayarnguide
with an inner diameter of the yarn guide (8) greater than
the diameter of standard yarn guides (8) and less than
1.1 times the generating diameter (DB), instead of a
standard yarn guide, in yarn spinning and/or twisting ma-
chines that work with multiple balloons.

[0074] The use of a yarn guide with an inner diameter
ofthe yarn guide (8) greater than the diameter of standard
yarn guides (8) and less than 1.1 times the balloon gen-
erating diameter (DB) allows creating two areas with dif-
ferent functions.

[0075] Afirstarea or upper area (LC), which is the one
located between the yarn exit point (Y1) of the yarn feed-
ing means (1) for the yarn and the yarn guide (8), where
vibrations or a false balloon (B’) which, by means of con-
tinuous collapses, absorbs the differences in stress dur-
ing spinning, are created, allowing the balloons (B) of the
second area to be more stable.

[0076] A second area or lower area (LB), which is the
one located between the yarn guide (8) and the balloon
diameter generating means (DB), whichis where multiple
stable balloons (B) are generated.

[0077] The selection of the inner diameter of the yarn
guide (8) depends on the stress and the stability pro-
duced in the system during the time of spinning package
formation.

[0078] In a preferred embodiment, the inner diameter
of the yarn guide (8) is between 0.01 and 0.9 times the
diameter of the balloon diameter generating means (DB).
[0079] In another preferred embodiment, the inner di-
ameter of the yarn guide (8) is at least of 6 mm and at
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most 30 mm.

[0080] In an optional embodiment depicted in Figure
6, instead a single area with false balloons (B’), several
areas with false balloons (B’) are present by means of
the placement of several yarn guides, (referred to as the
lower yarn guide (8), the intermediate yarn guide (8’),
and the upper yarn guide (8")), with an inner diameter of
the yarn guide (8) being greater than the diameter of
standard yarn guides (8) and less than 1.1 times the bal-
loon generating diameter (DB), achieving a more precise
regulation of the system with the same purpose, variable
or not variable in each yarn guide (8, 8’, 8").

[0081] In a preferred embodiment, the yarn spinning
and/or twisting machine comprises means for changing
the inner diameter of the yarn guide (8) during the spin-
ning and/or twisting process so as to allow the inner di-
ameter of the yarn guide to be, at any moment of the
spinning process, greater than the diameter of standard
yarn guides (8) and less than 1.1 times the balloon di-
ameter generator (DB).

[0082] In a preferred embodiment, as seen in the ex-
ample of Figure 7, the yarn spinning and/or twisting ma-
chine comprises a traveller stabiliser element (9) located
inside the length of the tube (2) of the yarn picking means.
To that end, it is necessary for the inner diameter of the
traveller stabiliser element (9) to be greater than the di-
ameter of the tube (2) of the picking means and less than
the balloon diameter generator (DB) and preferably less
than diameter (DB). The traveller stabiliser element (9)
can be considered a yarn guide since the diameter (DB)
is less than 1.1.

[0083] With the traveller stabiliser element (9) located
close to the balloon diameter generating means (DB) an
area is generated close to the ring (LA) between the trav-
eller stabiliser element (9) and the traveller (10).

[0084] Thetravellerstabiliserelement(9)hasthe same
capacity of movement with respect to the traveller-ring
assembly (5) as described above.

[0085] The inner diameter of the traveller stabiliser el-
ement (9) can change during the spinning process.
[0086] In this embodiment, the area (LB) where multi-
ple stable balloons are generated is the one located be-
tween the traveller stabiliser element (9) and the yarn
guide (8).

[0087] In this case, a false balloon (B’) which absorbs
the differences in stress during spinning is created in the
area close to the ring (LA), allowing the balloons (B) of
the upper area (LB), between the traveller stabiliser ele-
ment (9) and the upper yarn guide (8), to be more stable.
[0088] Another advantage of this embodiment (shown
in Figure 7) is the reduction of the balloon generating
diameter (DB) from which the multiple balloon area (LB)
is generated. In other words, in this embodiment, the bal-
loon generating diameter is the diameter (DB’) of the trav-
eller stabiliser element (9). The reduction of the balloon
generating diameter allows generating multiple balloons
with an area (LB) having a smaller length.

[0089] Another advantage of this embodiment is the
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reduction of the balloon generating diameter (DB) from
which the multiple balloon area (LB)is generated. In other
words, in this embodiment, the balloon generating diam-
eter is the diameter of the traveller stabiliser element (9).
The reduction of the balloon generating diameter allows
generating multiple balloons with an area (LB) having a
smaller length.

[0090] In a preferred embodiment, as seen in Figures
1-A, 1-B, 2-A, 2-B, 3-A, and 3-B, a fibre structure (3) or
roving is fed to a drawing device and drawn as it passes
through the drawing device. In this embodiment, the yarn
feeding means (1) are considered the drawing device.
The fibre structure (3) or roving leaves the yarn feeding
means (1) through an exit point (Y1) and is guided by a
yarn guide (8) towards the mobile traveller-ring assembly
(5), usually incorporated in a ring frame (6). Between the
yarn guide (8) and the traveller-ring assembly (5), the
fibre structure (3) or roving creates at least two balloons
(B), twisting the fibre structure and producing a yarn (12).
Finally, after going through the traveller-ring assembly
(5), the yarn (12) is wound on the yarn picking means,
such as atube (2) which is coupled on a spinning spindle
(4) which spins about a usually vertical axis (V).

[0091] In a preferred embodiment, the yarn spinning
and/or twisting machine with rings, the yarn guide (8)
follows a path (T) between a lower point (X) and an upper
point (Y) which does not coincide with the axis (V) of the
picking means.

[0092] In order to prevent the path of the yarn along
the multiple balloon generating area (LB), between the
yarn guide (8) and the yarn picking means, from colliding
with the picking means for the yarn (3) and to prevent an
excessive increase in the spinning angle (), i.e., the yarn
exit angle (Y1), with respect to the vertical or spin axis
(V) of the picking means, when said yarn exit point (Y1)
of the yarn feeding means (1) is not aligned with said
spin axis (V) of the yarn picking means, the path (T) of
the yarn guide (8) will never be entirely aligned with the
spin axis (V) of the spindle (4) or the yarn picking means.
[0093] Specifically, Figures 1A and 1B show, respec-
tively, the two positions of the traveller-ring assembly (5)
and of the yarn guide (8), at the start of the spinning cycle
(points Z and X, respectively) and at the end of the spin-
ning cycle (points W and Y, respectively), and in this case
the path (T) of the yarn guide (8) is a straight line inclined
with respect to the spin axis (V) of the spindle (4) or the
picking means.

[0094] Specifically, Figures 2A and 2B show, respec-
tively, the two positions of the traveller-ring assembly (5)
and of the yarn guide (8), at the start of the spinning cycle
(points Z and X, respectively) and at the end of the spin-
ning cycle (points W and Y, respectively), and in this case
the path (T) of the yarn guide (8) is a straight line inclined
with respect to the spin axis (V) of the spindle (4). The
difference with the machine depicted in Figures 1A and
1B is that the machine depicted in Figures 2A and 2B
comprises a yarn guide (8) inclined with an angle (o) of
certain degrees with respect to the horizontal position to
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enable the improved orientation thereof in the position of
the upper point (Y), close to the exit point (Y1).

[0095] Furthermore, specifically, Figures 3A and 3B
show, respectively, the two positions of the traveller-ring
assembly (5) and of the yarn guide (8), at the start of the
spinning cycle (points Z and X, respectively) and at the
end of the spinning cycle (points W and Y, respectively),
and in this case the path (T) of the yarn guide (8) is not
linear. The path (T) of the yarn guide (8) has aninclination
with an angle (a) of certain degrees with respect to the
horizontal position, and this causes the inclination of the
yarn guide (8) at its upper point (Y) and the improved
orientation thereof.

[0096] In a preferred embodiment, according to Fig-
ures 3A and 3B, the initial part of the path (T) of the yarn
guide (8) is straight and centred with the axis (V) and
allows the yarn guide (8) to be moved up vertically in a
sufficient manner so as to prevent the yarn from contact-
ing the yarn picking tube (2) before starting to decentre
the yarn guide (8) with respect to the axis (V) by means
of the final part of the curved path (T).

[0097] The path (T) depicted in the figures must be
drawn on the yarn guide (8) and not at the opposite end
of the actuator comprising the yarn guide. It has been
decided to draw the path at this point so as not to make
it harder to understand the figures. Accordingly, in the
case where the angle (a) is changed during the spinning
process, the path (T) may not coincide with that depicted
in the figures.

[0098] Optionally, the orientation of the yarn guide (8)
is not horizontal.

[0099] Optionally, the yarn spinning and/or twisting
machine comprises means for changing the orientation
of the yarn guide (8) with respect to the horizontal posi-
tion.

[0100] Preferably, in one embodiment, as the yarn
guide (8) moves along the path (T) from the lower point
(X) to the upper point (Y), said yarn guide (8) is inclined
with respect to the horizontal line with an angle (o) which
is within a range of between -45° and +45°.

[0101] The way for obtaining non-linear movement
paths is not specified in this application, since devices
moving parts of a machine following said paths are well
known in the state of the art.

[0102] This stress of the yarn, the position of the trav-
eller, or the shape of the balloons can be changed during
the spinning and/or twisting process in three ways:

a) Changing the yarn exit point (Y1) of the yarn feed-
ing means (1)

b) Changing the diameter of the yarn guide (8)

c) Using the combination of ways a) and b)

[0103] By changingone variable, the other variable, or
all two variables at the same time, the stress of the yarn
in the system is changed by increasing or decreasing it,
causing the changes in the state or transition between
balloons to be eliminated.
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[0104] By means of this technique, the balloon state
change transition time can also be minimised by chang-
ing the stress of the system, such that the balloon change
occurs immediately due the high stress that is supplied.
[0105] Therefore, as mentioned above, the yarn pass-
ing through the traveller is caused to always have an
angle greater than 90° with respect to the base of the
ring, with the traveller working in a stable position, rubbing
against the ring in the common contact area.

[0106] Premature wear of the traveller and breakages
of yarn are thereby reduced.

[0107] This new way of changing and adjusting the bal-
loons can be performed in three ways:

- Inreal time

- By means of a prior test

- By setting the previously obtained parameters for a
specific spinning.

- The way to perform a change in real time consists
of capturing the yarn stress parameters and/or the
position of the traveller, and/or the shape of the bal-
loons obtained by means of a sensor for that purpose
using any system or optical means, electrical means,
electronic means, mechanical means, load cell, etc.,
which provides a digital signal, analogue signal, me-
chanical signal, or signal of any type that can be proc-
essed and using mechanisms of any type, PLC,
pneumatic, hydraulic, mechanical, electric, electron-
ic, magnetic, etc., and changing, in real time, the
position of the yarn guide (8) with respect to the yarn
exit point (Y1) of the yarn feeding means (1) and/or
changing the inner diameter of the yarn guide (8)
such that the stress which has been changed keeps
the shape of the balloons constant.

[0108] One of the ways to change the position of the
yarn guide (8) with respect to the yarn exit point (Y1) of
the yarn feeding means (1) is by means of gear motor,
PLC screen, and specific software which transforms the
signal into movement.

[0109] Inthismanner, the stressis changedinreal time
when the occurrence of interferences or changes in the
state of the balloons is detected, thereby preventing the
traveller from sustaining premature wears.

[0110] The systemcan also be used to perform balloon
state shifts in a very quick manner without the traveller
being affected by the interferences for a prolonged time,
which causes premature wear of the traveller.

[0111] By means of a prior test, what the position of
the yarn guide (8) should be with respect to the yarn exit
point (Y1) of the yarn feeding means (1) and/or what the
inner diameter of the yarn guide (8) should be can be
determined based on the position of the traveller-ring as-
sembly (5). This learning can be programmed in pro-
grammable control means (not depicted) so that, during
the spinning cycle, the position of the yarn guide (8) with
respect to the yarn exit point (Y1) of the yarn feeding
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1"

means (1) can be kept constant, increased, or reduced,
as appropriate, and/or the inner diameter of the yarn
guide (8) can be changed based on the position of the
traveller-ring assembly (5) with respect to the yarn exit
point (Y1) of the yarn feeding means (1).

[0112] Among other systems, these adjustments can
be made by means of an electromechanical movement
operated through software and a PLC, and a stress sen-
sor, or optical sensor, etc., which provides the parame-
ters in each position.

[0113] This system allows adjusting the distance
and/or the inner diameter of the yarn guide for each var-
iable affecting the stress and the shape of the balloon
such as, the titre, the twisting, the material (100% cotton,
PES. PA, mixtures...), the spinning process (combing,
carding, etc.), the diameter of the ring, the height of the
tube, the model of the machine, the brand of the machine,
the compact system, and a large number of variables.
[0114] In the case that the exact parameters of the
spinning are known and according to a specific traveller-
ring diameter, both the lower area (LB) and the upper
area (LC) can be established and set, and the inner di-
ameter of the yarn guide (8) can be pre-established.
[0115] Having sufficiently described the nature of the
present invention, as well as the ways of implementing
it, itis not considered necessary to expand its explanation
for any person skilled in the state of the art to understand
its scope and the advantages which derive from it.

Claims

1. Avyarnspinning and/or twisting machine with multiple
balloons, comprising:

- yarn feeding means (1),

- yarn picking means (4) for the yarn with an spin
axis (V),

-ayarn guide (8) located between the yarn feed-
ing means (1) and the yarn picking means (4)
for the yarn

- balloon diameter generating means (DB)

- drive means connected to the yarn picking
means (4) for the yarn

characterised in that the inner diameter of the yarn
guide (8) is greater than the diameter of standard
yarn guides (8) for each type of yarn and less than
1.1 times the balloon generating diameter (DB).

2. Theyarn spinning and/or twisting machine according
to claim 1, characterised in that the inner diameter
of the yarn guide (8) is between 0.01 and 0.9 times
the balloon generating diameter (DB).

3. Theyarn spinning and/or twisting machine according
toany ofthe preceding claims, characterised in that
the inner diameter of the yarn guide (8) is at least 3
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mm.

The yarn spinning and/or twisting machine according
to any of the preceding claims, characterised in that
it comprises several yarn guides, (8, 8, 8"), at least
one of them with an inner diameter of the yarn guide
(8) greater than the diameter of standard yarn guides
(8) for each type of yarn and less than 1.1 times the
balloon generating diameter (DB).

The yarn spinning and/or twisting machine according
to any of the preceding claims, characterised in that
it comprises means for changing the inner diameter
of the yarn guide (8) during the spinning and/or twist-
ing process so as to allow the inner diameter of the
yarn guide to be, at any moment of the spinning proc-
ess, greater than the diameter of standard yarn
guides (8) for each type of yarn and less than 1.1
times the balloon generating diameter (DB).

The yarn spinning and/or twisting machine according
to claim 5, characterised in that it comprises

» means for knowing the stress of the yarnand/or
the position of the traveller and/or the shape of
the balloons, and

« programmable control means changing the in-
ner diameter of the yarn guide (8) in real time
by means of the means for changing the inner
diameter of the yarn guide (8) based on the
stress of the yarn and/or other parameters of the
yarn spinning and/or twisting machine.

The yarn spinning and/or twisting machine according
to any of the preceding claims, characterised in that
it comprises a traveller stabiliser element (9) located
inside the length of the tube (2) of the yarn picking
means (4) and with a diameter greater than the tube
(2) and less than 1.1 the diameter (DB).

The yarn spinning and/or twisting machine according
to any of the preceding claims, characterised in that
the machine is a machine with rings and comprises:

« yarn feeding means (1) with a yarn exit point
(Y1) not aligned with the spin axis (V) of the yarn
picking means for the yarn (3)

* balloon generating means (DB) consisting of
a traveller-ring assembly (5) that are vertically
movable and concentric with the axis (V)

* means for moving the relative position of the
yarn guide (8) with respect to the yarn exit point
(Y1) of the yarn feeding means (1) with a path
(T) not aligned with the spin axis (V) during a
spinning cycle such that the spinning angle ()
is less than 60° with respect to the vertical at all
times and such that the path of the yarn along
(LB) forming at least 2 balloons does not collide
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10.

1.

12.

13.

14.

20

with the picking means for the yarn (3) so that
the spinning process is stable.

The yarn spinning and/or twisting machine according
to claim 8, characterised in that the path (T) of the
yarn guide (8) is linear.

The yarn spinning and/or twisting machine according
to claim 8, characterised in that the path (T) of the
yarn guide (8) is not linear.

The yarn spinning and/or twisting machine according
to claim 8, characterised in that the path (T) of the
yarn guide (8) has a first segment which moves the
yarn guide (8) onto the spin axis (V) of the yarn pick-
ing means for the yarn (3) and a second segment
which moves the yarn guide (8) away from the spin
axis (V) of the yarn picking means for the yarn (3).

The yarn spinning and/or twisting machine according
to any of claims 8-11, characterised in that the ori-
entation of the yarn guide (8) is not horizontal.

The yarn spinning and/or twisting machine according
to any of claims 8-12, characterised in that it com-
prises means for changing the orientation of the yarn
guide (8) with respect to the horizontal position.

The yarn spinning and/or twisting machine according
to any of claims 8-13, characterised in that it com-
prises

* means for knowing the position of the balloon
diameter generating means (DB) with respect
to the yarn exit point (Y1) of the yarn feeding
means (1) and/or means for knowing the stress
of the yarn, and

« programmable control means changing the po-
sition of the yarn guide (8) with respect to the
position of the traveller-ring assembly (5) based
on the stress of the yarn and/or position of the
traveller-ring assembly (5).
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