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Description

TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a thread braking device
for a weft feeder device with a withdrawal rim, wherein
the thread braking device comprises a braking band
which cooperates with the withdrawal rim of the weft feed-
er device to form a weft thread braking zone. The inven-
tion also relates to a weft feeder device comprising a
thread braking device.
[0002] As generally known, the braking band of a
thread braking device for a weft feeder device cooperates
with a braking surface at a withdrawal rim of the thread
braking device for forming a braking zone. Depending on
the shape of the withdrawal rim and the braking band, in
use the braking band contacts the withdrawal rim along
a circular line or along a circular band-shaped zone. In
the context of the application, the extent to which the
thread braking device in the braking zone resists defor-
mation in a radial direction of the weft feeder device in
response to a force exerted by a weft thread arranged
between the braking band and the withdrawal rim is re-
ferred to as radial stiffness.
[0003] A thread braking device having a radially de-
formable braking band with the shape of a frusto-cone is
shown in EP 0 534 263 B1. Said braking band is sup-
ported by a frusto-conical shaped support structure which
is radially deformable but axially stiff. The support struc-
ture is held by a holder using a spring assembly in a
position such that the braking band is forced against the
withdrawal rim by the restoration force of the spring as-
sembly. EP 0 867 390 A2 shows a thread braking device,
wherein an axial movement of a braking body away from
the withdrawal rim is limited using a retention ring made
of elastomeric material. The braking body is held in a
support via springs. The retention ring is mounted to a
threaded ring, which engages with the support. A position
of the threaded ring together with the retention ring can
be adjusted using a knob.
[0004] A thread braking device is further shown for ex-
ample in EP 0 963 335 B1, wherein the thread braking
device comprises a braking band floatingly supported by
a support structure. According to one embodiment shown
in EP 0 963 335 B1, the braking band is arranged inside
the support structure, wherein an elastic element is ar-
ranged between the braking band and the support struc-
ture. Hence, a radial stiffness in the braking zone is de-
termined by the radial stiffness of the braking band and
the elastic element. The elastic element can be ex-
changed for changing the radial stiffness of the thread
braking device, for example for a use of the device with
different types of weft threads.

SUMMARY OF THE INVENTION

[0005] It is the object of the invention to provide a
thread braking device with a self-adjustable radial stiff-

ness. It is a further object of the invention to provide a
weft feeder device with such a thread braking device.
[0006] This object is solved by the thread braking de-
vice with the features of claim 1 and the weft feeder device
with the features of claim 15. Advantageous embodi-
ments are defined in the dependent claims.
[0007] According to a first aspect of the invention, a
thread braking device for a weft feeder device with a with-
drawal rim is provided, the thread braking device com-
prising a annular braking band with a frusto-conical
shape and a braking surface adapted for contacting the
withdrawal rim of the weft feeder device for forming a
braking zone for a weft thread withdrawn from the weft
feeder device, and a support structure, wherein the brak-
ing band is supported by the support structure, wherein
the support structure is at least partly elastically deform-
able by an axial force exerted on the support structure,
wherein the support structure is provided with at least
one stiffening element surrounding the braking band at
a rear side of the braking band opposite to the braking
surface, in particular a circumferential stiffening element,
and wherein in a non-deformed state of the support struc-
ture the braking band is arranged at a distance of the
stiffening element and by exerting an axial force on the
support structure, the support structure is deformable so
that the braking band at the rear side of the braking band
is supported by the stiffening element.
[0008] The support structure comprises a retaining el-
ement for retaining the braking band. The retaining ele-
ment consists of a retaining ring made of an elastically
deformable material, in particular a plastic material, more
particular polyurethane. Hence, by exerting a force to the
support structure, the retaining element is deformed,
thereby causing a movement of the braking band towards
the stiffening element until the braking band is supported
by the stiffening element. In the context of the application,
with "is supported by" is not only meant that the braking
band directly abuts against the stiffening element, but
the braking band can also indirectly abut against the stiff-
ening element via the retaining element that is arranged
between the braking band and the stiffening element.
[0009] In accordance with the invention, the radial stiff-
ness is dependent on the deformation of the support
structure, more in particular dependent on the fact wheth-
er or not the braking band is supported by the stiffening
element, in other words dependent on the fact that the
braking band is or is not supported by the stiffening ele-
ment.
[0010] The braking band is made for example of stain-
less steel or a plastic material, in particular a fiber-rein-
forced plastic material. The thickness of the braking band
is also chosen by the person skilled in the art and is for
example between about 0,004 mm and about 1 mm. De-
pending on the material chosen, other braking bands
having a higher or lower thickness may also be used.
[0011] When the braking band is arranged at a dis-
tance of the stiffening element, the radial stiffness in the
braking zone is determined by the radial stiffness of the

1 2 



EP 3 679 186 B1

3

5

10

15

20

25

30

35

40

45

50

55

braking band. When the braking band at its rear side is
supported by the stiffening element, the radial stiffness
in the braking zone is also determined by the radial stiff-
ness of the stiffening element.
[0012] In other words, the radial stiffness of the thread
braking device is adjustable. Therefore, the thread brak-
ing device is suitable for a large number of different types
of weft thread. When weaving thin or weak threads, the
thread braking device can be set to have a low radial
stiffness. On the other hand, for strong or heavy threads,
the thread braking device can be set to have a high radial
stiffness. In this way, a uniform low force can be exerted
over the entire circumference of the braking zone for
weak threads and it is still possible to transfer sufficient
force on the thread for strong threads. Here the radial
stiffness is determined amongst others by the axial po-
sition of the support structure, more in particular by the
fact that whether or not the braking band is supported by
the stiffening element.
[0013] A stiffening element having a circumferential
contour is also referred to as a circumferential stiffening
element. In preferred embodiments, the at least one stiff-
ening element has a continuous circumferential contour,
and is also referred to as a continuous circumferential
stiffening element. The continuous circumferential con-
tour is advantageous for a uniform radial stiffness along
the entire braking zone. In an alternative embodiment
the stiffening element has a discontinuous circumferen-
tial contour, wherein the circumferential contour is formed
by a number of stiffening parts arranged at regular short
distance from one another, that form together the stiff-
ening element.
[0014] According to an embodiment, the support struc-
ture comprises a cage with a frusto-conical shape,
wherein the braking band is arranged inside the cage. In
the context of the application, the term cage is used for
any frusto-conical shaped body enclosing the braking
band. In preferred embodiments, the cage may be pro-
vided with a plurality of bars or any other type of open
framework to avoid dust accumulation in the cage.
[0015] The cage having a frusto-conical shape is ar-
ranged with its smaller end facing away from the with-
drawal rim. In preferred embodiments, the larger end of
the cage extends beyond the braking band, wherein the
larger end of the cage functions as a thread guiding el-
ement for guiding the weft thread towards the braking
zone.
[0016] In one embodiment, the stiffening element and
the cage are formed separately and the stiffening ele-
ment is attached to the cage, for example glued to the
cage or clamped in a clamping structure of the cage. In
preferred embodiments, the at least one stiffening ele-
ment is formed integrally with the cage, in particular the
at least one stiffening element is formed by a contour of
the cage. The cage is for example made of a plastic ma-
terial, wherein the at least one stiffening element is
formed with the cage without requiring any additional as-
sembly step. In one embodiment, several stiffening ele-

ments are provided, wherein depending on the deforma-
tion, the braking band is supported by at least one se-
lected one of the stiffening elements.
[0017] For a uniform force application to the support
structure, in one embodiment, several pressing elements
are provided, which are evenly distributed about the cir-
cumference of the support structure. In preferred embod-
iments, the force is exerted centrally. For this purpose,
in one embodiment a pressing ring is provided at a small-
er end of the cage for exerting an axial force on the sup-
port structure.
[0018] The retaining element and the cage together
form the support structure. The retaining element and
the cage are formed separately. This allows using differ-
ent materials with different properties for the cage and
the retaining element. In one embodiment, the braking
band is glued to the retaining element. In other embodi-
ments, the braking band is inserted in a retaining slot
provided in the retaining element. In one embodiment,
the braking band is floatingly retained in the retaining
slot, so that the braking band can position itself with re-
spect to the withdrawal rim. The retaining element, i.e.
the retaining ring in one embodiment extends beyond the
rear side of the braking band opposite the braking sur-
face, wherein when the braking band is supported by the
stiffening element, the portion of the retaining element
provided at the rear side of the braking band is arranged
between the braking band and the stiffening element. In
this case, the radial stiffness in the braking zone is also
influenced by the radial stiffness of the retaining element,
wherein preferably the radial stiffness of the retaining el-
ement is comparatively low and only neglectably influ-
ences the overall radial stiffness in the braking zone when
the braking band is arranged at a distance of the stiffening
element as well as when the braking band is supported
by the stiffening element. The cage is made of a suitable
material and designed such that the cage has a high axial
stiffness and is not or only neglectably deformed by the
axial forces exerted.
[0019] The force in one embodiment is exerted by a
spring assembly, wherein for example the force and the
degree of deformation are settable by choosing an axial
position of the support structure with respect to the with-
drawal rim. In preferred embodiments, an actuator is pro-
vided for exerting an axial force on the support structure.
The actuator is arranged at an end of the support struc-
ture opposite to the end facing the withdrawal rim. Hence,
by means of the actuator, the support structure is dis-
placeable towards the withdrawal rim. Due to the contact
of the braking band with the withdrawal rim, the support
structure is deformed in response to the force exerted by
the actuator. The actuator allows for an automated adap-
tion of the radial stiffness.
[0020] In case only a low force is exerted by the actu-
ator, the braking band is forced against the withdrawal
rim without any or with only a neglectable deformation of
the support structure, in particular of the retaining ele-
ment of the support structure. Hence, the braking band
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is not supported by the stiffening element and the radial
stiffness of the braking zone is low. In case a force ex-
ceeding a defined threshold is exerted, the support struc-
ture, in particular the retaining element of the support
structure is deformed and the braking band is supported
by the stiffening element or one of a plurality of stiffening
elements resulting in an increased radial stiffness. In oth-
er words, the thread braking device has a variable radial
stiffness as function of the axial position of the support
structure with respect to the withdrawal rim.
[0021] The actuator is force-controlled or position con-
trolled, in particular the actuator is force-feed-back con-
trolled or position-feed-back controlled. For a position-
feed-back control in one embodiment a sensor is provid-
ed for determining the position of the support structure.
[0022] In preferred embodiments, the actuator is a
magnetic coil actuator, which is force-controlled so that
no further sensor device is required. In preferred embod-
iments, the actuator comprises a rotor suspended by
spring devices, that allow that the rotor moves in an axial
direction, but not in a direction perpendicular to the axial
direction.
[0023] The thread braking device in one embodiment
comprises an interface for selecting a force exerted by
the actuator. The interface in preferred embodiments is
designed easy to use. For example, N preselected posi-
tions and/or N preselected profiles of positions and/or N
preselected force values and/or N preselected profiles
of force values are stored in the thread braking device in
an ascending to descending order and the operator se-
lects a number between 0 and N for having a higher or
lower radial stiffness without having to know the position
or force associated with the selected number. The inter-
face comprises for example a turnable knob for selecting
the radial stiffness between a level 0 and a level N, with
0 being the lowest level of radial stiffness and N being
the highest level of radial stiffness. The interface in one
embodiment also comprises a display to show the se-
lected level. A profile of positions and/or profile of force
values for example can be determined in function of the
angular position of the main axis of the weaving machine.
The profiles can be chosen such that the force values
are relatively high when a weft thread is taken up and/or
released by a gripper, and are relatively low when the
weft thread does not move or is moved with an almost
constant velocity by a gripper.
[0024] In one embodiment, the actuator is further op-
erable to move the braking band away from the withdraw-
al rim. Hence, by means of the actuator it is also possible
to move the braking band away from the withdrawal rim
for example for inserting a weft thread after a thread
breakage or when changing a braking band.
[0025] In one embodiment, the support structure is ex-
clusively supported by the actuator, for example mounted
with its rear end to the actuator. In other embodiments,
the thread braking device further comprises a holder,
wherein the support structure is moveably in the axial
direction held by the holder. By means of the holder, a

stability of the system is increased. The holder also allows
to counter the gravity force and to improve the central
arrangement of the thread braking device with respect
to the winding drum.
[0026] In one embodiment, the support structure is
held by the holder using a spring assembly. The resto-
ration force of the spring assembly in one embodiment
also contributes to the deformation of the support struc-
ture. In other embodiments, the spring assembly is de-
signed not to or to only neglectably influence the defor-
mation of the support structure.
[0027] According to a second aspect, a weft feeder de-
vice comprising a winding drum with a withdrawal rim
and a thread braking device arranged in front of the with-
drawal rim is provided, wherein the thread braking device
comprises a annular braking band with a frusto-conical
shape and a braking surface adapted for contacting the
withdrawal rim for forming a braking zone for a weft thread
withdrawn from the weft feeder device, and a support
structure, wherein the braking band is supported by the
support structure, wherein the support structure is at least
partly elastically deformable by an axial force exerted on
the support structure, wherein the support structure is
provided with at least one stiffening element surrounding
the braking band at a rear side of the braking band op-
posite to the braking surface, in particular a circumferen-
tial stiffening element, and wherein in a non-deformed
state of the support structure the braking band is ar-
ranged at distance of the stiffening element and by ex-
erting an axial force on the support structure, the support
structure is deformable so that the braking band at its
rear side is supported by the stiffening element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In the following, an embodiment of the invention
will be described in detail with reference to the drawings.
Throughout the drawings, the same elements will be de-
noted by the same reference numerals.

Fig. 1: shows a perspective view of a weft feeder de-
vice with a thread braking device according
to a first embodiment of the invention,

Fig. 2: shows a detail of Fig. 1 partially as a sectional
view,

Fig. 3: shows an explosive view of an actuator of the
thread braking device of Fig. 2,

Fig. 4: shows a detail of the actuator of Fig. 3,
Fig. 5: shows the thread braking device of Fig. 1 from

the rear side,
Fig. 6: shows the thread braking device of Fig. 1 from

the front side,
Fig. 7: shows an explosive view of a part of the

thread braking device of Fig. 5,
Fig. 8: shows partially in a sectional view a detail of

the thread braking device of Figs. 5 to 7,
Fig. 9: shows the detail of the thread braking device

of Fig. 8 for exerting a low braking force,
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Fig. 10: shows the detail of the thread braking device
of Fig. 8 for exerting a high braking force,

Fig. 11: shows a curve of a force exerted in the braking
zone as a function of the axial position of the
pressing ring of the thread braking device of
Figs. 5 to 10,

Fig. 12: shows in a sectional view a detail of the thread
braking device according to a second embod-
iment of the invention.

DETAILED

DESCRIPTION OF EMBODIMENTS OF THE INVEN-
TION

[0029] Fig. 1 shows a perspective view of a weft feeder
device 1 with a thread braking device 3. Fig. 2 shows a
detail of Fig. 1.
[0030] The weft feeder device 1 comprises a winding
drum 5 on which a rotating winding arm 6 winds a plurality
of turns or windings of a weft thread 7. The rotating wind-
ing arm 6 rotates about a drum axis 9. In front of the
thread braking device 3 a thread guide 11 is arranged.
A rounded front end of the winding drum 5 that extends
uninterrupted or continuous over the circumference of
the front end of the winding drum 5, is referred to as
withdrawal rim 13.
[0031] The thread braking device 3 shown in Fig. 2
comprises a circumferential braking band 15, a support
structure 17 having an annular shape, a holder 19, a
pressing ring 21, a spring assembly 22 with a plurality of
spring elements 23, and an actuator 25.
[0032] As shown in more detail in Fig. 2 and 7, the
support structure 17 comprises a cage 31 and a retaining
element 33 that is mounted on an outer support ring 18
of the cage 31. The retaining element 33 retains the brak-
ing band 15. The retaining element 33 is shaped as a
retaining ring, and the circumferential braking band 15 is
shaped as an uninterrupted or continuous circumferential
braking band.
[0033] As will be understood with reference to Figs. 1
and 2, the weft thread 7 is withdrawn via the thread guide
11 from the winding drum 5, wherein during withdrawal
the weft thread 7 withdrawn is moving about the with-
drawal rim 13 in a braking zone 16 between the with-
drawal rim 13 and the braking band 15.
[0034] A braking surface 14 of the braking band 15
contacts the withdrawal rim 13 in order to form a braking
zone 16 for the weft thread 7 withdrawn from the weft
feeder device 1. The braking band 15 is made of wear
resistant material, e.g. of a metal or a metal alloy, in par-
ticular stainless steel, and has the shape of a frusto-con-
ical element. The braking band 15 is resiliently deform-
able in a radial direction of the drum axis 9, but preferably
has a high stiffness in the axial direction. As will be ex-
plained in more detail below, a radial stiffness in the brak-
ing zone 16 depends on the axial position of the support
structure 17 with respect to the withdrawal rim 13.

[0035] In the embodiment shown, an axial position of
the support structure 17 in the direction of the drum axis
9 is determined by means of the actuator 25 acting on
the support structure 17. The support structure 17 com-
prising the cage 31 and the retaining ring 33 has an es-
sentially frusto-conical shape, wherein the larger end 45
faces towards the winding drum 5. The pressing ring 21
is provided at the smaller end 47 of the support structure
17, more particular at the smaller end of the cage 31.
The actuator 25 is provided with a moveable shaft 27
coupled to pressing ring 21. The moveable shaft 27 is
arranged coaxial to the thread guide 11 and has a central
core for a passage of the weft thread 7. The actuator 25
can be driven to move the pressing ring 21 towards the
winding drum 5, whereby an axial force is exerted on the
support structure 17, or away from the winding drum 5
for decreasing a force exerted or for even moving the
braking band 15 away from the withdrawal rim 13.
[0036] The support structure 17 in the embodiment
shown is further held in the holder 19 by means of the
spring assembly 22 having several spring elements 23.
The holder 19 is mounted to a frame 49 of the weft feeder
device 1. The spring elements 23 also exert an axial force
on the support structure 17. The spring elements 23 allow
to center the support structure 17. In preferred embodi-
ments, an axial mounting position of the holder 19 at the
frame 49 can also be adjusted in the direction of the drum
axis 9. To this end, the holder 19 is moveable in the di-
rection of the drum axis 9 by means of a setting unit 60,
which setting unit 60 comprises a setting screw 61 to set
the axial mounting position of the holder 19. The axial
mounting position of the holder 19 determines the axial
force exerted by the spring elements 23 on the support
structure 17. In other embodiments, the holder 19 is omit-
ted. A cardan suspension 50, 52 is arranged between
the pressing ring 21 and the cage 31 of the support struc-
ture 17.
[0037] The thread braking device 3 shown in Figs. 1
and 2 further comprises an interface 63 for selecting a
force exerted by the actuator 25. The interface 63 is de-
signed easy to use. For example, N preselected positions
and/or N preselected profiles of positions and/or N prese-
lected force values and/or N preselected profiles of force
values are stored in the thread braking device in an as-
cending to descending order and the operator selects a
number between 0 and N for having a higher or lower
radial stiffness without having to know the position or
force associated with the selected number. A profile of
positions and/or a profile of force values for example can
be determined in function of the angular position of the
main axis of the weaving machine. The profiles can be
chosen such that the force values are relatively high when
a weft thread 7 is taken up and/or released by a gripper,
and are relatively low when the weft thread 7 does not
move or is moved with an almost constant velocity by a
gripper. In the embodiment shown, the interface 63 com-
prises a turnable knob 62 for selecting the radial stiffness
between a level 0 and a level N, with 0 being the lowest
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level of radial stiffness and N being the highest level of
radial stiffness. The interface 63 further comprises a dis-
play 64 to show the selected level.
[0038] The actuator 25 has a flexibly suspended rotor
26 in order to eliminate parasitic and non-predictable
forces due to friction. As best seen in Fig. 2, the rotor 26
is suspended by two spring devices 28 allowing the rotor
26 to move in axial direction, but not in a direction per-
pendicular to the axial direction. The rotor 26 is made in
one piece with the moveable shaft 27 of the actuator 25.
A housing 29 is provided, so that the actuator 25 is sealed
dust-free. The spring devices 28 allow that the cage 31
together with the rotor 26 can move freely in the axial
direction, and can be retained in position in a direction
perpendicular to the axial direction. By the spring devices
28, the rotor 26 can also move in the axial direction with-
out friction. As shown in more detail in Fig. 4, the spring
device 28 for example comprises an outer profile 30 to
be attached to the housing 29 and an inner profile 32 that
suspends the shaft 27, wherein the outer profile 30 is
connected to the inner profile 32 by several blade springs
36 in order to allow an axial movement of the shaft 27,
but to prevent a movement perpendicular to the axial
direction.
[0039] Fig. 3 shows the actuator 25 in an explosive
view. The actuator 25 comprises a coil 51, a ring 53, a
main support 55, a support 57, a permanent magnet 59,
a screw-nut 54, positioning parts 56, fixation parts 58 and
several elements for assembling the actuator 25.
[0040] The thread braking device 3 without the actuator
25 is shown in detail in Figs. 5 to 8. As best seen in Fig.
5, the support structure 17 has an essentially frusto-con-
ical shape and extends beyond the braking band 15,
wherein a larger end 45 of the support structure 17 is
designed as an annular weft thread guiding element con-
trolling an entrance of the weft thread 7 into the braking
zone 16 and influencing or limiting the formation of a weft
thread balloon. As best seen in Figs. 6 and 8, the support
structure 17 comprises the cage 31 and the retaining
element 33 that is mounted on an outer support ring 18
of the cage 31. The retaining element 33 is arranged at
the larger end 45 of the support structure 17. The spring
elements 23 are connected to the smaller end 47 of the
support structure 17, more particular to the smaller end
of the cage 31. In the embodiment shown, the cage 31
has an essentially frusto-conical shape and comprises a
plurality of arms 34 separated from one another in the
circumferential direction by interspaces.
[0041] Fig. 8 shows partially in a sectional view a detail
of the thread braking device of Figs. 5 to 7. The braking
band 15 is mounted to the retaining element 33 of the
support structure 17. The retaining element 33 is mount-
ed to the cage 31. The retaining element 33 is inserted
in the cage 31. In one embodiment, the retaining element
33 is glued to the outer support ring 18 of the cage 31.
In other embodiments, the retaining element 33 is float-
ingly supported by the cage 31. In still another embodi-
ment, the cage 31 and the retaining element 33 are made

of different material, but formed integrally for example
using two-component injection molding. The retaining el-
ement 33 is made of an elastically deformable material,
such as polyurethane. The cage 31 is made of a material
and designed to have a high axial stiffness. When exert-
ing an axial force to the support structure 17 while the
braking band 15 contacts the withdrawal rim 13 (see Fig.
1), the retaining element 33 is deformed.
[0042] In the embodiment shown, the retaining ele-
ment 33 shaped as a retaining ring has a double-curved
cross-section for forming two annular portions 35, 37 of
different diameter, which are coaxially arranged and,
hence, arranged at a distance of one another in the radial
direction. The portion 35 having the larger diameter abuts
against the cage 31. The braking band 15 is held by the
portion 37 having the smaller diameter. In the embodi-
ment shown, the portion 37 of the retaining element 33
having a smaller diameter is provided for receiving the
braking band 15, wherein a rear side of the braking band
15 contacts the portion 37 of the retaining element 33
having a smaller diameter. In this embodiment, the brak-
ing band 15 can be glued to the retaining element 33.
[0043] A stiffening element 41 surrounding the braking
band 15 at a rear side of the braking band 15 opposite
to the braking surface 14 of the braking band 15 is pro-
vided. In the embodiment shown, the stiffening element
41 is formed by a contour of the cage 31 and forms a
circumferential stiffening element 41.
[0044] In a non-deformed state of the support structure
17 shown in Fig. 8 the braking band 15 is arranged at a
distance of the stiffening element 41. By exerting an axial
force on the support structure 17, for example by means
of the actuator 25, forcing the support structure 17 with
the braking band 15 against the withdrawal rim 13, the
retaining element 33 of the support structure 17 is de-
formed so that the braking band 15 at its rear side via
the annual portion 37 of the retaining element 33 is sup-
ported by the stiffening element 41. Thereby, a radial
stiffness in the braking zone 16 is increased. In the em-
bodiment shown, the portion 37 of the retaining element
33 having a smaller diameter is arranged between the
braking band 15 and the stiffening element 41 when the
braking band 15 is supported by the stiffening element
41 and contacts the stiffening element 41. Further, the
retaining element 33 can have a collar 24 to guide a weft
thread to the braking zone 16.
[0045] Fig. 9 shows a detail of the thread braking de-
vice 3 in a somewhat deformed state, wherein the radial
stiffness in the braking zone 16 is solely determined by
the radial stiffness of the braking band 15. Fig. 10 shows
a detail of the thread braking device 3 in a more deformed
state, wherein the braking band 15 is supported by the
stiffening element 41 and the radial stiffness is primarily
defined by the stiffening element 41.
[0046] When the braking band 15 is supported by the
stiffening element 41, both the radial stiffness, also
named contact stiffness, and the axial stiffness, also
named macroscopic stiffness, are increased, in particular
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the stiffness of the braking band 15 is increased at the
height of the location where the weft thread 7 is braked
by the braking band 15.
[0047] As a result, the axial stiffness of the thread brak-
ing device 3 is non-linear.
[0048] Fig. 11 schematically shows a curve of a force
F exerted in the braking zone 16 as a function of the axial
position X of the pressing ring 21. As will be understood
from the drawing, initially a low force F is exerted, wherein
a necessary displacement Δx of the pressing ring 21 for
increasing the force ΔF is rather high. After reaching a
displacement X1, the retaining element 33 (see Fig. 11)
is deformed so that the braking band 15 is supported by
the stiffening element 41, wherein in the embodiment
shown, the braking band 15 contacts the stiffening ele-
ment 41 via the portion 37 of the retaining element 33.
At the higher forces F exerted a necessary displacement
Δx of the pressing ring 21 for further increasing the force
ΔF is comparatively low.
[0049] Fig. 12 shows a detail of an alternative embod-
iment of a support structure 17 with a cage 31 and a
retaining element 33, wherein two stiffening elements 41,
43 are formed at a contour of the cage 31. The braking
band 15 is fixed to the annual portion 37 of the retaining
element 33. Depending on the deformation of the retain-
ing element 33 due to an axial force exerting on the sup-
port structure 17, the retaining element 33 for the braking
band 15 will first be supported by the first stiffening ele-
ment 41, in particular the retaining element 33 retaining
the braking band 15 will first contact the first stiffening
element 41. Upon a further deformation, the retaining
element 33 for the braking band 15 will additionally be
supported by the second stiffening element 43, in partic-
ular the retaining element 33 will contact the second stiff-
ening element 43. It will be understood by the person
skilled in the art that the number, the position and the
shape of the stiffening elements 41, 43 is only by way of
example and various modifications are possible. In the
embodiment shown, the retaining element 33 is not pro-
vided with a collar 24 (see Fig. 8).
[0050] In an alternative embodiment a retaining ele-
ment 33 can be provided with a hook shaped retaining
slot for receiving the braking band 15, wherein the braking
band 15 similar as known from EP 0 963 335 B1 is float-
ingly retained in the retaining slot. The hook shaped re-
taining slot can also be shaped similar as the collar 24
shown in Fig. 4. In another embodiment not shown, the
braking band 15 is made in one piece with the retaining
element 33, and hence the braking band 15 is mounted
directly to the outer support ring 18 of the cage 31. Hereby
the braking band 15 that is supported by the support
structure 17 can make direct contact with stiffening ele-
ments 41, 43 when the braking band 15 is deformed, in
other words the braking band 15 can abut directly against
stiffening elements 41, 43.

Claims

1. Thread braking device for a weft feeder device (1)
provided with a withdrawal rim (13), the thread brak-
ing device (3) comprising a annular braking band
(15) with a frusto-conical shape and a braking sur-
face (14) adapted for contacting the withdrawal rim
(13) of the weft feeder device (1) for forming a braking
zone (16) for a weft thread (7) withdrawn from the
weft feeder device (1), and a support structure (17),
wherein the annular braking band (15) is supported
by the support structure (17), and wherein the sup-
port structure (17) is at least partly elastically deform-
able by an axial force exerted on the support struc-
ture (17), wherein the support structure (17) is pro-
vided with at least one stiffening element (41, 43)
surrounding the annular braking band (15) at a rear
side of the annular braking band (15) opposite to the
braking surface (14), and wherein the support struc-
ture (17) comprises a retaining element retaining the
annular braking band (15), characterized in that
the retaining element (33) consists of a retaining ring
made of an elastically deformable material, wherein
by exerting a force to the support structure (17), the
retaining element (33) is deformed, thereby causing
a movement of the annular braking band (15) to-
wards the stiffening element (41, 43) until the annular
braking band (15) is supported by the stiffening ele-
ment (41, 43), wherein in a non-deformed state of
the retaining element (33) of the support structure
(17) the annular braking band (15) is arranged at a
distance of the stiffening element (41, 43) and by
exerting an axial force on the support structure (17),
the retaining element (33) of the support structure
(17) is deformable so that the annular braking band
(15) at the rear side of the annular braking band (15)
is supported by the stiffening element (41, 43).

2. Thread braking device according to claim 1, char-
acterized in that the at least one stiffening element
(41, 43) has a continuous circumferential contour.

3. Thread braking device according to claim 1 or 2,
characterized in that the support structure (17)
comprises a cage (31) with a frusto-conical shape,
wherein the annular braking band (15) is arranged
inside the cage (31).

4. Thread braking device according to claim 3, char-
acterized in that the at least one stiffening element
(41, 43) is formed by a contour of the cage (31).

5. Thread braking device according to claim 3 or 4,
characterized in that a pressing ring (21) is provid-
ed at a smaller end of the cage (31) for exerting an
axial force on the support structure (17).

6. Thread braking device according to any one of
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claims 1 to 5, characterized in that an actuator (25)
is provided for exerting an axial force on the support
structure (17).

7. Thread braking device according to claim 6, char-
acterized in that the actuator (25) is force-controlled
or position controlled.

8. Thread braking device according to claim 7, char-
acterized in that the actuator (25) is force-feed-back
controlled or position-feed-back controlled.

9. Thread braking device according to any one of
claims 6 to 8, characterized in that the
actuator (25) is a magnetic coil actuator.

10. Thread braking device according to any one of
claims 6 to 9, characterized in that the actuator (25)
comprises a rotor (26) suspended by spring devices
(28), that allow that the rotor (26) moves in an axial
direction, but not in a direction perpendicular to the
axial direction.

11. Thread braking device according to any one of
claims 6 to 10, characterized in that an interface
(63) is provided for selecting force values and/or pro-
files of force values exerted by the actuator (25).

12. Thread braking device according to any one of
claims 6 to 11, characterized in that the actuator
(25) is operable to move the braking band (15) away
from the withdrawal rim (13).

13. Thread braking device according to any one of
claims 1 to 12, characterized in that a holder (19)
is provided, wherein the support structure (17) is
moveably in the axial direction held by the holder
(19).

14. Thread braking device according to claim 13, char-
acterized in that the support structure (17) is held
by the holder (19) using a spring assembly (22).

15. Weft feeder device comprising a winding drum (5)
with a withdrawal rim (13), characterized in that a
thread braking device (3) according to any one of
claims 1 to 14 is arranged in front of the withdrawal
rim (13), the thread braking device (3) comprising a
annular braking band (15) with a frusto-conical
shape and a braking surface (14) adapted for con-
tacting the withdrawal rim (13).

Patentansprüche

1. Fadenbremsvorrichtung für eine Schussfadenzu-
führvorrichtung (1) versehen mit einem Abzugsrand
(13), die Fadenbremsvorrichtung (3) umfassend ein

ringförmiges Bremsband (15) mit einer kegelstumpf-
förmigen Form und eine Bremsfläche (14), die zur
Kontaktierung des Abzugsrandes (13) der Schuss-
fadenzuführvorrichtung (1) angepasst ist zur Bildung
einer Bremszone (16) für einen von der Schussfa-
denzuführvorrichtung (1) abgezogenen Schussfa-
den (7), und eine Stützstruktur (17), wobei das ring-
förmige Bremsband (15) von der Stützstruktur (17)
gestützt wird, und wobei die Stützstruktur (17) durch
eine auf die Stützstruktur (17) ausgeübte axiale Kraft
mindestens teilweise elastisch verformbar ist, wobei
die Stützstruktur (17) mit mindestens einem das ring-
förmige Bremsband (15) umgebenden Versteifungs-
element (41, 43) an einer der Bremsfläche (14) ge-
genüberliegenden Rückseite des ringförmigen
Bremsbandes (15) versehen ist, und wobei die Stütz-
struktur (17) ein das ringförmige Bremsband (15)
haltendes Halteelement umfasst, dadurch gekenn-
zeichnet, dass das Halteelement (33) aus einem
Haltering aus einem elastisch verformbaren Material
besteht, wobei durch Ausüben einer Kraft auf die
Stützstruktur (17) das Halteelement (33) verformt
wird, wodurch eine Bewegung des ringförmigen
Bremsbandes (15) in Richtung des Versteifungsele-
ments (41, 43) bewirkt wird, bis das ringförmige
Bremsband (15) von dem Versteifungselement (41,
43) gestützt wird, wobei in einem unverformten Zu-
stand des Halteelements (33) der Stützstruktur (17)
das ringförmige Bremsband (15) in einem Abstand
des Versteifungselements (41, 43) angeordnet ist
und durch Ausüben einer axialen Kraft auf die Stütz-
struktur (17), das Halteelement (33) der Stützstruk-
tur (17) verformbar ist, so dass das ringförmige
Bremsband (15) an der Rückseite des ringförmigen
Bremsbandes (15) von dem Versteifungselement
(41, 43) gestützt wird.

2. Fadenbremsvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass das mindestens eine Ver-
steifungselement (41, 43) eine durchgehende Um-
fangskontur aufweist.

3. Fadenbremsvorrichtung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass die Stützstruktur
(17) einen Käfig (31) mit einer kegelstumpfförmigen
Form umfasst, wobei das ringförmige Bremsband
(15) innerhalb des Käfigs (31) angeordnet ist.

4. Fadenbremsvorrichtung nach Anspruch 3, dadurch
gekennzeichnet, dass das mindestens eine Ver-
steifungselement (41, 43) durch eine Kontur des Kä-
figs (31) gebildet ist.

5. Fadenbremsvorrichtung nach Anspruch 3 oder 4,
dadurch gekennzeichnet, dass an einem kleine-
ren Ende des Käfigs (31) ein Andrückring (21) zum
Ausüben einer axialen Kraft auf die Stützstruktur (17)
vorgesehen ist.
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6. Fadenbremsvorrichtung nach einem der Ansprüche
1 bis 5, dadurch gekennzeichnet, dass ein Aktor
(25) zum Ausüben einer axialen Kraft auf die Stütz-
struktur (17) vorgesehen ist.

7. Fadenbremsvorrichtung nach Anspruch 6, dadurch
gekennzeichnet, dass der Aktor (25) kraftgesteuert
oder positionsgesteuert ist.

8. Fadenbremsvorrichtung nach Anspruch 7, dadurch
gekennzeichnet, dass der Aktor (25) kraftrückstell-
gesteuert oder positionsrückstellgesteuert ist.

9. Fadenbremsvorrichtung nach einem der Ansprüche
6 bis 8, dadurch gekennzeichnet, dass der Aktor
(25) ein Magnetspulenaktor ist.

10. Fadenbremsvorrichtung nach einem der Ansprüche
6 bis 9, dadurch gekennzeichnet, dass der Aktor
(25) einen Rotor (26) umfasst, der durch Federvor-
richtungen (28) aufgehängt ist, die es ermöglichen,
dass sich der Rotor (26) in axialer Richtung bewegt,
aber nicht in einer Richtung senkrecht zur axialen
Richtung.

11. Fadenbremsvorrichtung nach einem der Ansprüche
6 bis 10, dadurch gekennzeichnet, dass eine
Schnittstelle (63) zur Auswahl von Kraftwerten
und/oder Profilen von durch den Aktor (25) ausge-
übten Kraftwerten vorgesehen ist.

12. Fadenbremsvorrichtung nach einem der Ansprüche
6 bis 11, dadurch gekennzeichnet, dass der Aktor
(25) betreibbar ist, um das Bremsband (15) vom Ab-
zugsrand (13) wegzubewegen.

13. Fadenbremsvorrichtung nach einem der Ansprüche
1 bis 12, dadurch gekennzeichnet, dass eine Hal-
terung (19) vorgesehen ist, wobei die Stützstruktur
(17) von der Halterung (19) in axialer Richtung be-
weglich gehalten wird.

14. Fadenbremsvorrichtung nach Anspruch 13, da-
durch gekennzeichnet, dass die Stützstruktur (17)
von der Halterung (19) unter Verwendung einer Fe-
deranordnung (22) gehalten wird.

15. Schussfadenzuführvorrichtung umfassend eine Wi-
ckeltrommel (5) mit einem Abzugsrand (13), da-
durch gekennzeichnet, dass eine Fadenbrems-
vorrichtung (3) nach einem der Ansprüche 1 bis 14
vor dem Abzugsrand (13) angeordnet ist, die Faden-
bremsvorrichtung (3) umfassend ein ringförmiges
Bremsband (15) mit einer kegelstumpfförmigen
Form und eine Bremsfläche (14), die zur Kontaktie-
rung des Abzugsrandes (13) angepasst ist.

Revendications

1. Dispositif de freinage de fil pour un dispositif déli-
vreur de trame (1) prévu d’un rebord de retrait (13),
le dispositif de freinage de fil (3) comprenant une
bande de freinage annulaire (15) avec une forme
tronconique et une surface de freinage (14) adaptée
pour entrer en contact avec le rebord de retrait (13)
du dispositif délivreur de trame (1) pour former une
zone de freinage (16) pour un fil de trame (7) retiré
du dispositif délivreur de trame (1), et une structure
de support (17), dans lequel la bande de freinage
annulaire (15) est supportée par la structure de sup-
port (17), et dans laquelle la structure de support
(17) est au moins partiellement élastiquement défor-
mable par une force axiale exercée sur la structure
de support (17), dans laquelle la structure de support
(17) est prévue d’au moins un élément raidisseur
(41, 43) entourant la bande de freinage annulaire
(15) à un côté arrière de la bande de freinage annu-
laire (15) opposé à la surface de freinage (14), et
dans laquelle la structure de support (17) comprend
un élément de retenue retenant la bande de freinage
annulaire (15), caractérisé en ce que l’élément de
retenue (33) consiste en une bague de retenue cons-
tituée d’un matériau élastiquement déformable,
dans lequel en exerçant une force sur la structure
de support (17), l’élément de retenue (33) est défor-
mé, provoquant ainsi un déplacement de la bande
de freinage annulaire (15) vers l’élément raidisseur
(41, 43) jusqu’à ce que la bande de freinage annu-
laire (15) est supportée par l’élément raidisseur (41,
43), dans lequel à l’état non déformé de l’élément
de retenue (33) de la structure de support (17) la
bande de freinage annulaire (15) est disposée à une
distance de l’élément raidisseur (41, 43) et en exer-
çant une force axiale sur la structure de support (17),
l’élément de retenue (33) de la structure de support
(17) est déformable de sorte que la bande de frei-
nage annulaire (15) au côté arrière de la bande de
freinage annulaire (15) est supportée par l’élément
raidisseur (41, 43).

2. Dispositif de freinage de fil selon la revendication 1,
caractérisé en ce que l’au moins un élément raidis-
seur (41, 43) a un contour périphérique continu.

3. Dispositif de freinage de fil selon la revendication 1
ou 2, caractérisé en ce que la structure de support
(17) comprend une cage (31) avec une forme tron-
conique, dans laquelle la bande de freinage annu-
laire (15) est disposée à l’intérieur de la cage (31).

4. Dispositif de freinage de fil selon la revendication 3,
caractérisé en ce que l’au moins un élément raidis-
seur (41, 43) est formé par un contour de la cage (31).

5. Dispositif de freinage de fil selon la revendication 3
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ou 4, caractérisé en ce qu’une bague de pression
(21) est prévue à une extrémité plus petite de la cage
(31) pour exercer une force axiale sur la structure
de support (17).

6. Dispositif de freinage de fil selon l’une quelconque
des revendications 1 à 5, caractérisé en ce qu’un
actionneur (25) est prévu pour exercer une force
axiale sur la structure de support (17).

7. Dispositif de freinage de fil selon la revendication 6,
caractérisé en ce que l’actionneur (25) est com-
mandé par force ou commandé par position.

8. Dispositif de freinage de fil selon la revendication 7,
caractérisé en ce que l’actionneur (25) est com-
mandé par retour de force ou commandé par retour
de position.

9. Dispositif de freinage de fil selon l’une quelconque
des revendications 6 à 8, caractérisé en ce que
l’actionneur (25) est un actionneur à bobine magné-
tique.

10. Dispositif de freinage de fil selon l’une quelconque
des revendications 6 à 9, caractérisé en ce que
l’actionneur (25) comprend un rotor (26) suspendu
par des dispositifs à ressort (28), qui permettent que
le rotor (26) se déplace dans une direction axiale,
mais pas dans une direction perpendiculaire à la di-
rection axiale.

11. Dispositif de freinage de fil selon l’une quelconque
des revendications 6 à 10, caractérisé en ce qu’une
interface (63) est prévue pour sélectionner des va-
leurs de force et/ou des profils de valeurs de force
exercés par l’actionneur (25).

12. Dispositif de freinage de fil selon l’une quelconque
des revendications 6 à 11, caractérisé en ce que
l’actionneur (25) peut fonctionner pour éloigner la
bande de freinage (15) du rebord de retrait (13).

13. Dispositif de freinage de fil selon l’une quelconque
des revendications 1 à 12, caractérisé en ce qu’un
appui (19) est prévu, dans lequel la structure de sup-
port (17) est déplaçable dans la direction axiale
maintenue par l’appui (19).

14. Dispositif de freinage de fil selon la revendication 13,
caractérisé en ce que la structure de support (17)
est maintenue par l’appui (19) en utilisant un ensem-
ble ressort (22).

15. Dispositif délivreur de trame comprenant un tambour
d’enroulement (5) avec un rebord de retrait (13), ca-
ractérisé en ce qu’un dispositif de freinage de fil (3)
selon l’une quelconque des revendications 1 à 14

est disposé devant le rebord de retrait (13), le dis-
positif de freinage de fil (3) comprenant une bande
de freinage annulaire (15) avec une forme tronconi-
que et une surface de freinage (14) adaptée pour
entrer en contact avec le rebord de retrait (13).
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