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(54) DEVICE FOR FORMING A WEAVE

(67)  The invention relates to a device for forming a
weave in a weaving machine, the device (1, 100) com-
prising a toothed belt (6) guided along an elongated end-
less path, a thread guide (7) mounted to the toothed belt
(6), and a pulley (9, 10), wherein the toothed belt (6)
meshes with the pulley (9, 10), wherein the thread guide
(7) is adapted for guiding a binding thread (2, 3) towards
a fabric (8), and wherein the thread guide (7) is provided
with a support element (70) for mounting the thread guide
(7) to the toothed belt (6), wherein the support element
(70) has a first central segment (701) extending at an
inner side of the toothed belt (6), wherein the first central
segment (701) extends at an inner side of the toothed
belt (6) in a gap (61) between two adjacent teeth (60) of
a number of equally spaced teeth (60) of the toothed belt
(6), wherein the support element (70) further has a sec-
ond central segment (702) extending at an outer side of
the toothed belt (6), and wherein the toothed belt (6) is
clamped between the first central segment (701) and the
second central segment (702). The invention further re-
lates to a weaving machine comprising such a device
and to a method for manufacturing such a device.
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Description
TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a device for forming a
weave in a weaving machine, the device comprising a
toothed belt guided along an elongated endless path and
a thread guide mounted to the toothed belt for moving a
binding thread guided by the thread guide. The invention
further relates to a weaving machine comprising such a
device and to a method for manufacturing such a device.
[0002] In embodiments, the weave is a leno weave,
wherein the term leno weave describes a weave in which
two binding threads, also referred to as leno threads, leno
binding threads or leno warp threads, are twisted around
weft threads. In this case, typically a pair of thread guides
is provided, wherein the thread guides are not only moved
up and down, but along one or several full circulations of
the elongated endless path. US3698441 shows a device
for forming a leno weave, comprising at least two thread
guides mounted to an endless support element guided
along an elongated endless path for guiding a corre-
sponding number of binding threads from a binding
thread supply to a fixed binding point.

[0003] In other embodiments, the binding threads are
moved up and down for forming a weave with weft
threads and/or tucked in ends of weft threads, wherein
the movement of the binding threads takes place at a
different instant in the weaving cycle as shown for exam-
ple in US1943662.

SUMMARY OF THE INVENTION

[0004] It is the object of the invention to provide a de-
vice for forming a weave comprising a toothed belt with
a long lifetime and at least one thread guide securely
mounted thereto. Further objects of the invention are to
provide a weaving machine comprising such a device
and to provide a method for manufacturing such a device.
[0005] According to a first aspect of the invention, a
device for forming a weave in a weaving machine is pro-
vided, the device comprising a toothed belt guided along
an elongated endless path, a thread guide mounted to
the toothed belt, and a pulley, wherein the toothed belt
meshes with the pulley, wherein the thread guide is
adapted for guiding a binding thread towards a fabric,
wherein the thread guide is provided with a support ele-
ment for mounting the thread guide to the toothed belt,
wherein the support element has a first central segment
extending at an inner side of the toothed belt in a gap
between two adjacent teeth of a number of equally
spaced teeth of the toothed belt, wherein the support
element further has a second central segment extending
at an outer side of the toothed belt, and wherein the
toothed beltis clamped between the first central segment
and the second central segment.

[0006] Throughout this application and the claims, the
indefinite article "a" or "an" means "one or more". Refer-
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ence to "a first element" does not mandate presence of
"a second element". Further, the expressions "first" and
"second" are only used to distinguish one element from
another element and not to indicate any order of the el-
ements.

[0007] Inparticular,in embodiments at least two thread
guides forming a pair of thread guides are provided.
[0008] Further, in embodiments the device comprises
two pulleys, namely a driving pulley and a driven pulley.
In the context of the application, a driving pully is a pulley
driven to rotate using an actuator, in particular an electric
motor, wherein the driving pulley has teeth meshing with
the teeth of the toothed belt for moving the toothed belt.
The driven pulley is a passive element for guiding the
toothed belt, wherein the driven pulley can be driven by
the toothed belt to rotate.

[0009] For forming aleno weave, in embodiments, the
toothed belt is driven by an actuator to move a number
of turns in one direction, and then driven to move a
number of turns in the reverse direction in order to avoid
twisting the binding threads too muchin the area opposite
the fabric, i.e. a back area of the weaving machine. In
other embodiments, the toothed belt is driven by an ac-
tuator to move to-and-fro for forming a weave without a
twist, also referred to as weave binding.

[0010] When clamping the toothed belt between two
segments of the support element, it is possible to fix the
support element to the toothed belt while avoiding any
material removal from the toothed belt, which material
removal could affect a durability of the toothed belt. By
arranging the first central segmentin a gap between ad-
jacent teeth, it can be avoided that the first central seg-
ment protrudes beyond the teeth to an inside of the
toothed belt.

[0011] Inanembodiment, the first central segmentand
the second central segment are forced against opposite
sides of the toothed belt using only restoration forces of
the support element. In other embodiments, the first cen-
tral segment and the second central segment are inter-
linked for locking a clamp connection between the sup-
port element and the toothed belt.

[0012] In particular, in embodiments the second cen-
tral segment is provided with an opening, wherein a first
end of the support element, which is a free end of the
first central segment, is passing through the opening for
clamping the toothed belt between the first central seg-
ment and the second central segment. By passing the
first end of the support element through an opening in
the second central segment, the first central segment
and the second central segment of the support element
form a closed loop around a section of the toothed belt.
[0013] Inanembodiment, the firstend passing through
the opening is bent so as to extend in parallel to the sec-
ond central segment. By bending the first end of the sup-
port element, the support element is locked in position
with the first central segment and the second central seg-
ment of the support element forming the closed loop
around the section of the toothed belt. In addition, it is
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avoided that the first end protrudes from the second cen-
tral segment.

[0014] In an alternative embodiment, the support ele-
ment has two first central segments extending at an inner
side of the toothed belt, wherein in particular the two first
central segments each have a fixed end, at which the
first central segments are connected to the second cen-
tral segment, and an opposite free end, wherein the first
central segments are bent such that the free ends point
towards each other.

[0015] In an embodiment, the second central segment
is wider than the first central segment. A width of the first
central segment is limited to a width of the gap between
two adjacent teeth. Having a second central segment,
which is wider that the first central segment allows the
second central segment to securely abut against the out-
er side of the toothed belt for avoiding a tilting of the
support element. Further, the second central segment
can be provided with an opening, which is sufficiently
large for allowing the free end of the first central segment
to pass through.

[0016] Inanembodiment, a protective layeris provided
between the first central segment and the inner side of
the toothed belt. The protective layer in embodiments is
provided between side faces of the first central segment
and flanks of the teeth for avoiding that the toothed belt
gets damaged by edges of the first central segment. The
protective layer in embodiments is a glue layer. Such a
glue layer is easy to apply.

[0017] In embodiments, the thread guide further com-
prises a thread eyelet having a wear-resistant surface.
The thread eyeletin embodimentsis a hollow insert made
of a wear-resistant ceramic material that is mounted to
the support element. In other words, the thread eyelet
and the support element are separate elements, which
can be manufactured separately from different materials
as per the specific requirement.

[0018] As mentioned above, in embodiments the de-
vice comprises two pulleys, namely a driving pulley and
a driven pulley.

[0019] In anembodiment, the device has a driving pul-
ley that has a number of teeth, wherein at least one tooth
of the driving pulley is truncated, such that a clear space
is formed in a place of the truncated tooth, and wherein
the toothed belt and the driving pulley are adapted to
each other such that upon a circulation of the toothed
belt, the first central segment is temporarily received in
the clear space.

[0020] Inanembodiment, the driving pulley is provided
with a number of truncated teeth forming a number of
clear spaces, wherein the number and distribution of the
truncated teeth is adapted to the number of teeth of the
toothed belt, the number of teeth of the driving pulley
including the truncated teeth, and the number and distri-
bution of thread guides mounted to the toothed belt.
[0021] In alternative orin addition, the device compris-
es a driven pulley that has a number of teeth, wherein at
least one tooth of the driven pulley is truncated, such that
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a clear space is formed in a place of the truncated tooth,
and wherein the toothed belt and the driven pulley are
adapted to each other such that upon a circulation of the
toothed belt, the first central segment is temporarily re-
ceived in the clear space. In an embodiment, the driven
pulley is provided with a number of truncated teeth form-
ing a number of clear spaces, wherein the number and
distribution of the truncated teeth is adapted to the
number of teeth of the toothed belt, the number of teeth
of the driven pulley including the truncated teeth, and the
number and distribution of thread guides mounted to the
toothed belt.

[0022] Inthefollowing, the driving pulley and the driven
pulley are again conjointly referred to as pulley. In an
embodiment, the pulley is provided with a pulley disc,
whereinthe pulley disc has arecess adapted for receiving
the thread guide upon circulation of the toothed belt,
wherein the recess is aligned in the circumferential di-
rection of the pulley with an associated clear space.
[0023] In an embodiment, one pair of thread guides is
mounted to the toothed belt, wherein the thread guides
of said pair are distributed along the toothed belt, in par-
ticular are evenly distributed along the toothed belt. The
device can be driven to form weaves using the two thread
guides of said pair. In an alternative embodiment, two or
more pairs of thread guides are mounted to the toothed
belt, wherein the thread guides of each pair of thread
guides are distributed along the toothed belt.

[0024] According to a second aspect, a weaving ma-
chine comprising such a device for forming a weave is
provided.

[0025] According to a third aspect, a method for man-
ufacturing a device for forming a weave is provided, the
device comprising a toothed belt and a thread guide
mounted to the toothed belt, wherein the thread guide
comprises a support element, wherein the method com-
prises clamping the support element to the toothed belt
such that a first central segment of the support element
extends at an inner side of the toothed belt and a second
central segment of the support element extends at an
outer side of the toothed belt, wherein the first central
segment extends in a gap between two adjacent teeth
of a number of equally spaced teeth of the toothed belt.
By clamping the support elementto the toothed belt while
arranging the first central segment in the gap, a mounting
of the support element to the toothed belt without any
material removal from the toothed belt is possible.
[0026] In an embodiment, the second central segment
has an opening, wherein a first end of the support ele-
ment, which is a free end of the first central segment, is
passing through the opening. By passing the first end of
the support element through an opening in the second
central segment, the first central segment and the second
central segment of the support element can be placed in
a closed loop around a section of the toothed belt.
[0027] Inanembodiment, the firstend passing through
the opening is bent so as to extend in parallel to the sec-
ond central segment. Thereby, the support element is



5 EP 4 438 779 A1 6

locked in its looped state with the first central segment
and the second central segment of the support element
forming the closed loop around the section of the toothed
belt.

[0028] In an alternative embodiment, the support ele-
ment has two first central segments extending at an inner
side of the toothed belt, wherein in particular the two first
central segments each have a fixed end, at which the
first central segments are connected to the second cen-
tral segment, and an opposite free end, wherein the first
central segments are bent such that the free ends point
towards each other.

[0029] Inanembodiment, a protective layeris provided
between the first central segment and the inner side of
the toothed belt, in particular between side faces of the
first central segment and flanks of the teeth of the toothed
belt. The protective layer in embodiments is a glue layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Inthe 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. In the schematic
drawings

Fig. 1 shows in a perspective view a first embodi-
ment of a device for forming a weave, in par-
ticular a leno weave in a weaving machine.

Fig. 2 is a perspective view of a detail of Fig. 1 in an
enlarged scale.

Fig. 3 is a perspective view of a detail of Fig. 2 in an
enlarged scale.

Fig. 4 shows the toothed belt of the device of Fig. 1
together with thread guides mounted thereto
in a front view.

Fig. 5 shows the toothed belt of Fig. 4 in a perspec-
tive view.

Fig. 6 shows the toothed belt of Fig. 4 in a sectional
view.

Fig. 7 shows the toothed belt of Fig. 4 in another per-
spective view.

Fig. 8 shows the toothed belt of Fig. 7 in still another
perspective view.

Fig. 9 shows from a front a partial sectional view of
the device of Fig. 1 showing an upper pulley,
a lower pulley and a toothed belt.

Fig. 10  shows in an enlarged scale a lower part and
an upper part of the device of Fig. 9.

Fig. 11 shows in a perspective view a housing of the
device of Fig. 1 together with two pulleys
mounted thereto.

Fig. 12  showsina perspective view a workpiece blank
for forming the thread guide of Fig. 4.

Fig. 13 shows in a perspective view the workpiece
blank of Fig. 12 after bending.

Fig. 14  shows in a perspective view another work-

piece blank for forming a thread guide.
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Fig. 15  shows in a perspective view the workpiece
blank of Fig. 14 after a first bending.

shows in a perspective view the workpiece
blank of Fig. 14 after a second bending.
shows the toothed belt of the device of Fig. 1
together with the thread guide of Fig. 16
mounted thereto in a perspective view.
shows in a front view an arrangement com-
prising two toothed belts shown in Fig. 1.
shows in a back view the arrangement of Fig.
18.

shows in a perspective view another arrange-
ment comprising two devices shown in Fig. 1
arranged next to one another.

shows in a front view a toothed belt having
four thread guides mounted thereto for use in
a device similar to the device shown in Fig. 1.
shows in a perspective view an alternative for
the guiding element of Fig 1.

Fig. 16

Fig. 17

Fig. 18

Fig. 20

Fig. 21

Fig. 22

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0031] Fig. 1 shows a device 1 according to the inven-
tion in which two binding threads 2, 3 are raised and
lowered alternately to form a weave. In particular, the
device 1 allows forming aleno weave by twisting the bind-
ing threads 2, 3 around each other for binding a weft
thread 4 into the binding threads 2, 3. In other embodi-
ments, the binding threads 2, 3 are only raised and low-
ered without twisting.

[0032] The device 1 is to be arranged on a weaving
machine, for example a rapier weaving machine, an air
jet weaving machine, or any other kind of weaving ma-
chine, wherein only a reed 5 of the weaving machine is
schematically shown in Fig. 1.

[0033] Fig. 2 is a perspective view of a detail of Fig. 1
in enlarged scale without the two binding threads 2, 3
shown in Fig. 1. Fig. 3 is a perspective enlarged view of
adetail of Fig. 2 together with the two binding threads 2, 3.
[0034] The device 1in one embodimentis arranged in
the region of outer edges of a fabric 8, for example on
the outer edge at the weft insertion side of the fabric or
at the outer edge at the opposite side of the fabric, or in
a central region of the weaving machine for producing
weaves, such as leno weaves between two fabrics. In
one embodiment, two or more devices 1 are arranged
side by side on an outer edge of the fabric as shown in
Figs. 18 to 20 (which will be described further below).
[0035] As shown in Fig. 1, for moving the binding
threads 2, 3, the device 1 comprises a toothed belt 6 and
two thread guides 7 mounted evenly distributed to the
toothed belt 6, wherein each thread guide 7 is adapted
for guiding a binding thread 2, 3 between a thread supply
(not shown) and a fabric 8.

[0036] The device 1 further comprises a driving pulley
9 and a driven pulley 10 having parallel axes 94, 104,
wherein the driving pulley 9 and the driven pulley 10 are
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conjointly referred to as pulleys 9, 10. When mounted to
the weaving machine, in the embodiment shown, the ax-
es 94, 104 of the pulleys 9, 10 are arranged in parallel
to a pulling direction of the warp threads 40 (see Fig. 1)
and the binding threads 2, 3, which pulling direction is
also referred to as warp thread direction or binding thread
direction.

[0037] The toothed belt 6, also referred to as endless
support belt or endless support element, is supported by
the two pulleys 9, 10 and the thread guides 7 are guided
along an elongated endless path. In an embodiment, the
thread guides 7 are moved in one direction, thereby twist-
ing the binding threads 2, 3 guided by the thread guides
7 around each other for binding a weft thread 4 into the
binding threads 2, 3 forming a leno weave.

[0038] In one embodiment, for forming a leno weave,
the thread supply for the binding threads 2, 3 comprises
fixedly arranged bobbins (not shown), wherein the
toothed belt 6 is driven to move a number of turns in one
direction, and then driven to move a number of turns in
the reverse direction in order to avoid twisting the binding
threads 2, 3 too much in the area opposite the fabric, i.
e. a back area of the weaving machine.

[0039] In another embodiment, the thread supply for
the binding threads 2, 3 comprises rotatably arranged
bobbins (not shown), for example as known from
US3698441, wherein the toothed belt 6 as shown in Fig.
1 can be driven to move in one direction only.

[0040] In other embodiments, the thread guides 7 are
moved to-and-fro for forming a weave without a twist. In
still another embodiment, the two movements of the
thread guides 7 for forming a weave with or without a
twist can be alternated using the device 1.

[0041] The driving pulley 9, which in the embodiment
shown is the lower pulley, is driven by an electric motor
11. The electric motor 11 in the embodiment shown is
controlled separately to a main drive of the weaving ma-
chine (not shown) and to a drive of a shedding device
(not shown). The electric motor 11 in one embodiment
is a stepper motor, which is electrically controlled and
can be driven in both directions of rotation. In one em-
bodiment, the stepper motoris controlled in an open loop.
A synchronization of the device 1 and the weaving ma-
chine in one embodiment is set and controlled according
to a program, so that the binding threads 2, 3 move - and
for forming a leno weave further cross each other - at an
expected moment of time within the weaving cycle. The
driving pulley 9is connected to the electric motor 11 using
a shaft 24 (see Fig. 2), which shaft 24 is housed in a shaft
housing 12.

[0042] The shafthousing 12 in the embodiment shown
is formed integrally with a housing 13 of the pulleys 9,
10. In the embodiment shown, two fixed guiding elements
14 are mounted on the housing 13 of the pulleys 9, 10,
each guiding element 14 comprising a bended wire. In
an alternative embodiment, the two guiding elements are
formed integrally with the housing 13. In another alter-
native embodiment, the two guiding elements 14 are
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formed integrally by a piece 140 having borders that
serve as a guide element 14 as shown in Fig. 22, for
example a piece made of ceramic material.

[0043] As shown in Figs. 1 and 3, the binding threads
2, 3 pass through an opening in the housing 13 and are
guided via the guiding elements 14 to the thread guides
7. By means of the guiding elements 14 it is avoided that
the binding threads 2, 3 coming from the thread supplies
contact the toothed belt 6 and/or the pulleys 9, 10, in
particular when a thread guide 7 is in the upper position
or the lower position as shown in Figs. 1 and 3. In one
embodiment, additional guiding elements (not shown),
such as rounded wires, are provided near the opening in
the housing 13 through which the binding threads 2, 3
are threaded, to avoid that the binding threads 2, 3 come
into contact with the opening in the housing 13 and could
be damaged by the housing 13.

[0044] The housing 13 is further provided with a fitting
15 (see Fig. 3) for a connection with an air supply 150
via a duct 151 (see Fig. 2). The duct 151 is arranged in
the shaft housing 12 and covered by a cover plate 16.
The fitting 15 is connected to a blower 18 (see Fig. 3),
which is adapted to blow away dust that will accumulate
on the toothed belt 6 and/or near one of the pulleys 9,
10. In the embodiment shown, only one blower 18 is pro-
vided (as can be seen in Fig. 9) that blows near the teeth
of the toothed belt 6. In an alternative embodiment, two
blowers are provided, which are distributed in the hori-
zontal and/or the vertical direction, for example one near
the driven pulley 10, which in the embodiment shown is
the upper pulley, and one near the driving pulley 9, which
in the embodiment shown is the lower pulley.

[0045] On a front side of the housing 13, as best seen
in Figs. 2 and 3, two at least essentially vertical bars 19
are provided in order to prevent that an operator will be
caught by the moving toothed belt 6 and/or by the thread
guides 7.

[0046] The toothed belt in the embodiment shown is
an endless toothed belt 6, and the pulleys 9, 10 are pro-
vided with a number of teeth 95, 105 adapted for meshing
with the teeth 60 of the toothed belt 6.

[0047] Figs. 4 to 8 show the toothed belt 6 of the device
1 together with two thread guides 7 mounted thereto in
a front view, a first perspective view, a sectional view, a
second perspective view and a third perspective view. In
the state shown in the second perspective view or the
third perspective view, the toothed belt 6 is rotated with
respect to the state shown in the first perspective view.
[0048] As best shown in Fig. 5 to 8, the thread guide
7 comprises a support element 70 fixed to the toothed
belt 6 and a thread eyelet 71 supported by the support
element 70. As best seen in Fig. 6, the thread eyelet 71
is received in an aperture 705 of the support element 70
and is fixed to the support element 70 using a securing
ring 72. The thread eyelet 71 in embodiments is made
of ceramic.

[0049] The toothed belt 6 has a number of equally
spaced teeth 60. As best seenin Figs. 7 and 8, the thread
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guide 7 is fixed to the toothed belt 6 via the support ele-
ment 70, wherein the support element 70 extends be-
tween two adjacent teeth 60 of the toothed belt 6. More
particular, the support element 70 has a first central seg-
ment 701 and a second central segment 702, wherein
the first central segment 701 is arranged at an inner side
of the toothed belt 6 in a gap 61 formed between two
adjacent teeth 60.

[0050] AsbestseeninFig.6,intheembodimentshown
the second central segment 702 is provided with an open-
ing 706, wherein a first end 703 of the support element
70, which is a free end of the first central segment 701,
is passing through the opening 706 for clamping the sup-
port element 70 to the toothed belt 6. For securing the
support element 70, in addition the first end 703 passing
through the opening 706 is bent so as to extend in parallel
to the second central segment 702 and abuts against an
outer side of the second central segment 702.

[0051] The toothed belt 6 meshes with teeth 95 of the
lower pulley 9 and with teeth 105 of the upper pulley 10.
[0052] Fig.9shows from afronta partial sectional view
of the device 1 of Fig. 1, wherein the support element 70
is partly cut-away, and Fig. 10 shows in enlarged scale
an upper part and a lower part of the device 1 as shown
in Fig. 9. The device 1 shown in Figs. 9 and 10 is adapted
for moving the thread guides 7 not only up and down
betweenthe pulleys 9, 10, but also along the pulleys 9, 10.
[0053] The driving pulley 9 is provided with a number
of teeth 95, wherein the teeth 95 are adapted to interact
with the teeth 60 of the toothed belt 6 for moving the
toothed belt 6. The driven pulley 10 is provided with teeth
105, which are received between the teeth 60 of the
toothed belt 6, wherein the teeth 105 have no driving
function.

[0054] In order to avoid an interference of the thread
guide 7 and the pulleys 9, 10, more particular an inter-
ference between the first central segment 701 of the sup-
port element 70 and the pulleys 9, 10, at least one tooth
95 of the driving pulley 9 and at least one tooth 105 of
the driven pulley 10 is truncated, wherein clear spaces
91, 101 are formed in a place of the atleast one truncated
tooth of the pulleys 9, 10. The toothed belt 6 and the
pulleys 9, 10 are adapted to each other such that upon
acirculation of the toothed belt 6, the first central segment
701 is temporarily arranged in the clear space 91, 101.
In the embodiment shown, four teeth 95 of the pulley 9
and four teeth 105 of the pulley 10 are truncated, which
are offset by 90°. The pulleys 9, 10 have sixteen teeth
95, 105 including the truncated teeth. The toothed belt 6
has fifty-six teeth 60, wherein upon a circulation of the
toothed belt 6 the first central segment 701 of each thread
guide 7 can be temporarily arranged alternately in a pair
of two clear spaces 91, 101 offset by 180°.

[0055] As indicated in Fig. 10, a glue layer 709 is pro-
vided as a protective layer between the first central seg-
ment 701 and the inner side of the toothed belt 6, more
particular, between side faces of the first central segment
701 and adjoining flanks of the teeth 60 of the toothed
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belt 6.

[0056] As shown in Fig. 11, the driving pulley 9 is pro-
vided with two pulley discs 92 arranged at opposite sides
of the pulley 9. The pulley discs 92 each have four re-
cesses 93 adapted for receiving the thread guides 7 upon
circulation of the toothed belt 6. The recesses 93 of the
two pulley discs 92 are aligned in the circumferential di-
rection of the pulley 9 with the clear spaces 91.

[0057] As shown in more detail in Figs. 12 and 13, in
the embodiment shown the support element 70 is made
of one workpiece blank 700, in particular a punched or
stamped piece, thatis bent. The support element 70 has
a first end 703 and an opposite second end 704. The
second end 704 is provided with a receiving opening 705
forreceiving thethread eyelet 71 (see Fig. 6). The second
central segment 702 is provided with an opening 706.
For fixing the support element 70 to the toothed belt 6,
the first central segment 701 is bent around the toothed
belt 6 so as to be parallel to the second central segment
702 for clamping the support element 70 to the toothed
belt 6. For a fixation, the first end 703 of the support el-
ement 70 is passing through the opening 706 from a first
side 707 to an opposite second side 708 of the second
central segment 702. The first end 703 passing through
the opening 706 and protruding from the second side 708
is bent again to be parallel to the second central segment
702. In the embodiment shown, as best seen in Fig. 6,
after fixation of the support element 70 to the toothed belt
6, the first end 703 lies flat on the second side 708 of the
second central segment 702. In the embodiment shown,
the first end 703 is bent towards the second end 704 end
and away from the toothed belt 6.

[0058] Inan alternative as shown in more detail in Figs.
14 to 17, the support element 70 has two first central
segments 701 extending at an inner side of the toothed
belt 6. The support element 70 as shown in Figs. 14 to
17 is also made of one workpiece blank 700, in particular
a punched or stamped piece, that will be bent. One of
the two first central segments 701 is provided at a first
end 703 of the support element 70 and connected to an
end of a second central segment 702. The other first cen-
tral segment 701 is formed in an area within the second
central segment 702 by providing a U-shaped slit 710
with a base 711 facing towards the first end 703. The first
central segments 701 can be bent out of a plane of the
second central segment 702 as shown in Fig. 15.
[0059] Inanalternative (notshown) of the embodiment
of Figs. 14 to 17, a U-shaped slit with a base facing to-
wards the second end 704 is provided, wherein the first
central segmentis bent out of a plane of the second cen-
tral segment 702 towards the first end 703.

[0060] In both embodiments, the two first central seg-
ments 701 each have a fixed end, at which the first central
segments 701 are connected to the second central seg-
ment 702, and an opposite free end. For fixing the support
element 70 to the toothed belt 6, as shown in Figs. 16
and 17, each first central segment 701 is bent around
the toothed belt 6 so as to be parallel to the second central
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segment 702 for clamping the support element 70 to the
toothed belt 6 using restoration forces of the support el-
ement 70, wherein the first central segments 701 are
bent such that the free ends point towards each other.
[0061] Figs.18and 19 show ina front view an arrange-
ment 1000 comprising two devices 1 and 100, wherein
each device shown in Figs. 18 and 19 is similar to the
device 1 as shown in Fig. 1 and for the same or similar
elements consistent reference signs are used. The de-
vice 1 shown on the left in Fig. 18 and on the right in Fig.
19, is referred to as first device 1, and the device 100
shown on the right in Fig. 18 and on the left in Fig. 19, is
referred to as second device 100.

[0062] In the embodiment shown in Figs. 18 and 19,
the first device 1 and the second device 100 are driven
by one common electric motor 11, wherein as shown in
the back view of Fig. 19, a transmission device 1010 is
provided. The transmission device 1010 comprises two
pulleys 1011, 1012 and a toothed belt 1013. In the em-
bodiment shown, for the first device 1, the lower pulley
9is the driving pulley causing a movement of the toothed
belt 6 of the first device 1. The lower pulley 9 is coupled
to the electric motor 11 using the shaft 24. In contrast to
the embodiment shown in Fig. 1, the upper pulley 10 of
the first device 1 is equipped with a pulley disc 102. A
first pulley 1011 of the transmission device 1010 is cou-
pled to the upper pulley 10 of the first device 1 for a con-
joint rotation with the upper pulley 10 of the first device
1. The first pulley 1011 of the transmission device 1010
is coupled to the second pulley 1012 of the transmission
device 1010 via the toothed belt 1013 for causing a ro-
tation of the second pulley 1012 of the transmission de-
vice 1010 that is coupled to the upper pulley 10 of the
second device 100.

[0063] The upper pulley 10 of the second device 100
is coupled to the second pulley 1012 of the transmission
device 1010 for a conjoint rotation. At the second device
100, the upper pulley 10 is the driving pulley adapted for
causing a movement of the toothed belt 6 of the second
device 100. As shown in Fig. 18, in the embodiment
shown, only the upper pulley 10 of the second device
100 is equipped with a pulley disc 102.

[0064] Fig.20showsin a perspective view from behind
another arrangement comprising two similar devices 1
arranged next to one another, wherein each device 1 is
essentially identical in design to the device 1 shown in
Fig. 1 and for the same or similar elements consistent
reference signs are used. The two devices 1 shown in
Fig. 20 each comprise an electric motor 11 drivingly cou-
pled to the lower pulley 9 of the associated device 1.
[0065] Fig. 21 shows in a front view a toothed belt 6
having two pairs of thread guides 7 mounted thereto for
use in a device 1 similar to the device 1 shown in Fig. 1.
The support element 70 of each of the thread guides 7
is mounted to the toothed belt 6 in a way similar as ex-
plained in Figs. 1 to 13. Each pair of thread guides 7
comprises two thread guides 7, which are evenly distrib-
uted along the toothed belt 6. The thread guides 7 are
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each adapted for guiding a binding thread (not shown in
Fig. 21) towards a fabric (not shown in Fig. 21).

[0066] It will be understood by the person skilled in the
art, that each pair of thread guides 7 could be used for
forming weaves even in the absence of binding threads
threaded to both thread guides 7 of each pair of thread
guides 7. When using four binding threads, a stronger
binding or weave can be obtained. The four thread guides
7 are arranged in two sets 73, 74, each set 73, 74 com-
prising one thread guide 7 of each pair of thread guides
7, whereininFig. 22 afirst set 73 is shown in a top position
and a second set 74 is shown in a bottom position. For
each set 73, 74, the two thread guides 7 are arranged at
adistance along the toothed belt 6, wherein the distance
is adapted to allow that the thread guides 7 move along
the pulleys 9 and 10 without contacting each other.
[0067] The embodiments described above are provid-
ed by way of illustration only and should not be construed
to limit the invention. Those skilled in the art will readily
recognize various modifications and changes that may
be made to the present invention without following the
example embodiments and applications illustrated and
described herein, and without departing from the scope
of the present disclosure.

Claims

1. Device for forming a weave in a weaving machine,
the device comprising a toothed belt (6) guided along
an elongated endless path, a thread guide (7) mount-
edtothetoothedbelt(6),and apulley (9, 10), wherein
the toothed belt (6) meshes with the pulley (9, 10),
wherein the thread guide (7) is adapted for guiding
a binding thread (2, 3) towards a fabric (8), and
wherein the thread guide (7) is provided with a sup-
port element (70) for mounting the thread guide (7)
to the toothed belt (6), wherein the support element
(70) has a first central segment (701) extending at
an inner side of the toothed belt (6), characterized
in that the first central segment (701) extends at an
inner side ofthe toothed belt(6)ina gap (61) between
two adjacent teeth (60) of a number of equally
spaced teeth (60) of the toothed belt (6), wherein the
support element (70) further has a second central
segment (702) extending at an outer side of the
toothed belt (6), and wherein the toothed belt (6) is
clamped between the first central segment (701) and
the second central segment (702).

2. The device according to claim 1, characterized in
that the second central segment (702) is provided
with an opening (706), wherein a first end (703) of
the support element (70), which is a free end of the
first central segment (701), is passing through the
opening (706) for clamping the toothed belt (6) be-
tween the first central segment (701) and the second
central segment (702), wherein in particular the first
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end (703) passing through the opening (706) is bent
so as to extend in parallel to the second central seg-
ment (702).

The device according to claim 1, characterized in
that the support element (70) has two first central
segments (701) extending at an inner side of the
toothed belt (6), wherein in particular the two first
central segments (701) each have a fixed end, at
which the first central segments (701) are connected
to the second central segment (702), and an oppo-
site free end, wherein the firstcentral segments (701)
are bent such that the free ends point towards each
other.

The device according to any one of claims 1 to 3,
characterized in that the second central segment
(702) is wider than the first central segment (701).

The device according to any one of claims 1 to 4,
characterized in that a protective layer is provided
between the first central segment (701) and the inner
side of the toothed belt (6), wherein in particular the
protective layer is a glue layer (709).

The device according to any one of claims 1 to 5,
characterized in that the thread guide (7) further
comprises a thread eyelet (71) having a wear-resist-
ant surface, wherein in particular the thread eyelet
(71) is a hollow insert made of a wear-resistant ce-
ramic material thatis mounted to the support element
(70).

The device according to any of claims 1 to 6, char-
acterized in that the pulley (9, 10) has a number of
teeth (95, 105), wherein at least one tooth of the pul-
ley (9, 10) is truncated, such that a clear space (91,
101) is formed in a place of the truncated tooth, and
wherein the toothed belt (6) and the pulley (9, 10)
are adapted to each other such that upon a circula-
tion of the toothed belt (6), the first central segment
(701) is temporarily received in the clear space (91,
101).

The device according claim 7, characterized in that
the pulley (9, 10) is provided with a number of trun-
cated teeth forming a number of clear spaces (91,
101), wherein the number and distribution of the trun-
cated teeth is adapted to the number of teeth (60) of
the toothed belt (6), the number of teeth (95, 105) of
the pulley (9, 10) including the truncated teeth, and
the number and distribution of thread guides (7)
mounted to the toothed belt (6).

The device according to claim 7 or 8 , characterized
in that the pulley (9, 10) is provided with a pulley
disc (92, 102), wherein the pulley disc (92, 102) has
arecess (93) adapted for receiving the thread guide
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10.

1.

12.

13.

14.

15.

(7) upon circulation of the toothed belt (6), wherein
the recess (93) is aligned in the circumferential di-
rection of the pulley (9) with an associated clear
space (91, 101).

The device according to any one of claims 1 to 9,
characterized in that one pair of thread guides (7)
is mounted to the toothed belt (6) or two or more
pairs of thread guides (7) are mounted to the toothed
belt (6), wherein the thread guides (7) of each pair
of thread guides are distributed along the toothed
belt (6).

Weaving machine comprising a device (1) for form-
ing a weave according to any one of claims 1 to 10.

Method for manufacturing a device (1) for forming a
weave, the device (1) comprising a toothed belt (6)
and a thread guide (7) mounted to the toothed belt
(6), wherein the thread guide (7) comprises a support
element (70), characterized in that the method
comprises clamping the support element (70) to the
toothed belt (6) such thatafirst central segment (701)
of the support element (70) extends at an inner side
of the toothed belt (6) and a second central segment
(702) of the support element (70) extends at an outer
side of the toothed belt (6), wherein the first central
segment (701) extends in a gap (61) between two
adjacent teeth (60) of a number of equally spaced
teeth (60) of the toothed belt (6).

The method according to claim 12, characterized
in that the second central segment (702) has an
opening (706), wherein a first end (703) of the sup-
port element (70), which is a free end of the first
central segment (701), is passing through the open-
ing (706), wherein in particular the first end (703)
passing through the opening (706) is bent so as to
extend in parallel to the second central segment
(702).

The method according to claim 12, characterized
in that the support element (70) has two first central
segments (701) extending at an inner side of the
toothed belt (6), wherein in particular the two first
central segments (701) each have a fixed end, at
which the first central segments (701) are connected
to the second central segment (702), and an oppo-
site free end, wherein the first central segments (701)
are bent such that the free ends point towards each
other.

The method according to any one of claims 12 to 14,
characterized in that a protective layer is provided
between the first central segment (701) and the inner
side of the toothed belt (6), wherein in particular the
protective layer is a glue layer (709).
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