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(57)  The invention relates to a drive system (1) for a
weaving machine comprising a first drive gear wheel (2)
for driving a first group of elements, a second drive gear
wheel (3) for driving a second group of elements, a
switching gear wheel (4), wherein the switching gear
wheel (4)is displaceable between afirst position, in which
the switching gear wheel (4) is in drive connection with
the first drive gear wheel (2) and the second drive gear
wheel (3), and a second position, in which the switching
gear wheel (4) is not in drive connection with the first
drive gear wheel (2), a holding element (5), which is dis-
placeable with the switching gear wheel (4), wherein in
the second position of the switching gear wheel (4), the
holding element engages with the first drive gear wheel
(2) for holding the first drive gear wheel (2) against rota-
tion, and wherein in the first position of the switching gear
wheel (4), the holding element (5) is disengaged from
the first drive gear wheel (2), and a displacement device
(9) for displacing the switching gear wheel (4) and the
holding element (5) between the first position and the
second position, characterized in that the displacement
device (9) comprises a stationary rod (12) extending in
parallel to a rotation axis (13) of the first drive gear wheel
(2) and a slider element (14) slideably mounted to the
stationary rod (12), wherein the holding element (5) is
arranged at the slider element (14). The invention further
relates to a weaving machine with such a drive system

(1)

DRIVE SYSTEM FOR A WEAVING MACHINE

Fig. 1
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Description
TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a drive system for a
weaving machine comprising a first drive gear wheel for
driving a first group of elements, a second drive gear
wheel for driving a second group of elements, a switching
gearwheel, wherein the switching gear wheel is displace-
able between a first position, in which the switching gear
wheelis in drive connection with the first drive gear wheel
and the second drive gear wheel, and a second position,
in which the switching gear wheel is not in drive connec-
tion with the first drive gear wheel. The invention further
relates to a weaving machine with such a drive system.
[0002] Such a drive system is shown for example in
US 5617901 and US 7857011, wherein a first drive gear
wheel is used for driving a first group of elements includ-
ing a sley drive and a second drive gear wheel is used
for driving a second group of elements including a shed
formation device. In normal operation, the switching gear
wheelis in drive connection with the first drive gear wheel
and the second drive gear wheel for driving the first group
of elements and the second group of elements in syn-
chronization. For a so-called pick finding, the switching
gear wheel is displaced into the second position, in which
the switching gear is not in drive connection with the first
group of elements, so that upon rotation of the switching
gear wheel, the first drive gear wheel is not rotated.
[0003] The drive system shown in US 7857011 further
comprises a holding element in the form of a gear wheel,
which is axially displaceable with the switching gear
wheel, wherein in the second position of the switching
gear wheel, the holding element engages with the first
drive gear wheel for holding the first drive gear wheel
againstrotation, and a displacementdevice for displacing
the switching gear wheel and the holding element be-
tween the first position and the second position.

SUMMARY OF THE INVENTION

[0004] Itisthe object of the invention to provide a drive
system and a weaving machine with an improved dis-
placement device adapted to counter forces acting on
the displacement device upon displacement of the
switching gear wheel and the holding element.

[0005] This object is solved by the drive system and
the weaving with the features of claims 1 and 16. Pre-
ferred embodiments are defined in the dependent claims.
[0006] According to a first aspect, a drive system for a
weaving machine is provided, which drive system com-
prises a first drive gear wheel for driving a first group of
elements, in particular including a sley device, a second
drive gear wheel for driving a second group of elements,
in particular including a shed formation device, a switch-
ing gear wheel, wherein the switching gear wheel is dis-
placeable between a first position, in which the switching
gear wheel is in drive connection with the first drive gear
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wheel and the second drive gear wheel, and a second
position, in which the switching gear wheel is not in drive
connection with the first drive gear wheel, a holding ele-
ment, which is displaceable with the switching gear
wheel, wherein in the second position of the switching
gear wheel, the holding element engages with the first
drive gear wheel for holding the first drive gear wheel
against rotation, and wherein in the first position of the
switching gear wheel, the holding element is disengaged
from the first drive gear wheel, and a displacement device
for displacing the switching gear wheel and the holding
element between the first position and the second posi-
tion, wherein the displacement device comprises a sta-
tionary rod extending in parallel to a rotation axis of the
first drive gear wheel and a slider element slideably
mounted to the rod, wherein the holding element is ar-
ranged at the slider element.

[0007] Throughout this specification and the following
claims, the indefinite article "a" or "an" means "one or
more". Reference to a "first element" does not mandate
presence of a "second element". Further, the expres-
sions "first" and "second" are only used to distinguish
one element from another element and not to indicate
any order of the elements.

[0008] The rod, along which the holding element is
moved, is mounted stationary, and thus also referred to
as stationary rod. The stationary rod allows a precise
positioning of the holding element with respect to the first
drive gear wheel, and a reliable guidance of the holding
element upon its displacement between a first position
of the holding element, in which the holding element is
disengaged from the first drive gear wheel, and a second
position of the holding element, in which the holding el-
ement engages with the first drive gear wheel for holding
the first drive gear wheel against rotation, as well as for
a stable positioning of the holding element in its second
position against forces acting on the holding element in
the second position.

[0009] The holding element is arranged at the slider
element, in particular the holding element in embodi-
ments is formed integrally with the slider element or is
fixed to the slider element.

[0010] Thefirstdrive gearwheel, the second drive gear
wheel and the switching gear wheel are individually or
jointly referred to as gearwheels.

[0011] In one embodiment, in the second position of
the switching gear wheel, the switching gear wheel is
offset from the first drive gear wheel in the direction of
the rotation axis of the first drive gear wheel, so that for
interrupting the drive connection teeth of the gear wheels
are separated in the axial direction. In another embodi-
ment, a teeth area of the first drive gear wheel is provided
with at least one notch or clearance running over part of
the axial length and several teeth, for example four to
fifteen teeth, so that a drive connection is interrupted in
case the switching gear wheel is arranged in the area of
the at least one notch or clearance. As a result, an axial
displacement of the switching gear wheel between the
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first position and the second position, and thus a required
space for interrupting a drive connection between the
switching gearwheel and the first drive gear wheel can
be reduced.

[0012] In particular, compared to prior art devices, in
which a holding element is arranged at a distal end of a
moveable rod, a risk of a movement of the holding ele-
ment due to an unintended bending of the rod can be
reduced.

[0013] The weaving machine comprises a frame,
wherein the frame is defined as a structure onto which
other components of the weaving machine including the
drive system are fitted. The frame in embodiments com-
prises several frame parts joined with each other by weld-
ing and/or using bolts and screws.

[0014] In an embodiment, the stationary rod has a first
end and a second end, wherein the first end of the rod
and the second end of the rod are housed in a drive sys-
tem housing. In an embodiment, the drive system hous-
ing comprises a main body formed integrally with a frame
part of the frame of the weaving machine and an inter-
mediate body, which can be bolted or screwed onto the
main body, wherein the main body and the intermediate
body are provided with mounting structures adapted for
receiving the first end of the rod and the second end of
the rod.

[0015] In an embodiment, the first drive gear wheel is
arranged between the first end of the stationary rod and
the second end of the stationary rod. In other words, the
rod extends past the first drive gear wheel at both sides.
This allows the rod to be supported at either side of the
first drive gear wheel.

[0016] In an embodiment, an extension of the slider
elementin an axial direction of the stationary rod is larger
than a thickness of the first drive gear wheel. The slider
element having a large extension allows a wide or large
support or contact surface with the rod, resulting in low
surface forces between the rod and the slider element.

[0017] In an embodiment, the switching gear wheel is
coupled to a drive arm formed integrally with or mounted
to the slider element, so that the switching gear wheel is
displaceable together with the slider element in parallel
to the rotation axis of the first drive gear wheel. In an
embodiment, the switching gear wheel and the first drive
gear wheel are spur gears or straight-cut gears, wherein
by movement of the switching gear wheel in parallel to
the rotation axis of the first drive gear wheel the switching
gear wheel and the first drive gear wheel can engage or
disengage. In an alternative embodiment, the switching
gear wheel and the first drive gear wheel are helical gear
wheels, wherein for engaging or disengaging the switch-
ing gear wheel and the firstdrive gear wheel, a movement
of the switching gear wheel in parallel to the rotation axis
of the first drive gear wheel is combined with a controlled
rotation of the switching gear wheel.

[0018] In an embodiment, the switching gear wheel is
rotatably coupled to the drive arm via a stub fixed to a
shaft of the switching gear wheel. A diameter of the stub
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in embodiments is smaller than a diameter of the shaft
to allow the dimensions of the drive arm being kept small.
[0019] In an embodiment, the shaft of the switching
gear wheel is supported via bearings in the drive system
housing.

[0020] In an embodiment, the stub protrudes from a
side of the drive arm opposite the switching gear wheel,
so that in the first position of the switching gear wheel,
the stub can be housed in a structure of the drive system
housing. By housing the stub in a structure of the drive
system housing, a greasing of the stub from an outside
of the drive system housing is possible. In embodiments,
the stub can in particular be housed in the intermediate
body of the drive system housing.

[0021] The drive arm in embodiments of the invention
is arranged at a motor side of the switching gear wheel.
This allows for a compact design. In the context of the
application, a motor side of the switching gear wheel is
defined as a side of the switching gear wheel at which a
drive motor of the drive system, in particular a main drive
motor is arranged.

[0022] Inanembodiment, a sensor system is provided
for detecting whether the switching gear wheel is in the
first position or the second position. The sensor system
in embodiments is a proximity sensor system able to
sense the presence of an object without any physical
contact. In an embodiment, the sensor system is prox-
imity sensor system. For example, the sensor system
can be an optical sensor system or an inductive sensor
system. In one embodiment, the sensor system compris-
es exactly one detector, which is adapted for detecting
whether the switching gear wheel is in the second posi-
tion, wherein the arrangement of the switching gear
wheel in the first position follows from its absence in the
second position. In other embodiments, the sensor sys-
tem comprises two detectors, wherein in anembodiment,
one detector is adapted to detect whether the switching
gear wheel is in the first position and the other detector
is adapted to detect whether the switching gear wheel is
in the second position.

[0023] Inoneembodiment, the drive system comprises
adrive arm to which the switching gear wheel is coupled,
wherein the sensor system is arranged to cooperate with
the drive arm for sensing a presence of the drive arm in
atleast one position, in particular in at least two positions.
In one embodiment, the sensor system comprises de-
tectors that are arranged to cooperate with the drive arm
for sensing a presence of the drive arm in at least one
position associated with one of the first position and the
second position of the switching gear wheel, in particular
in at least two positions associated with the first position
and the second position of the switching gear wheel.
[0024] In an embodiment, the displacement device
comprises an axially displaceable piston extending in
parallel to the stationary rod, wherein the piston is oper-
able for displacing the holding element along the station-
aryrod. The piston in embodimentsis arranged ata motor
side of the drive system.
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[0025] Inoneembodiment,the drive system comprises
adrive arm to which the switching gear wheel is coupled,
wherein the piston interacts with the drive arm for dis-
placing the switching gear wheel. The piston in one em-
bodiment is formed integrally with or fixed to the drive
arm, for a reliable back-and-forth movement of the drive
arm with the piston. The piston in embodiments is ar-
ranged between an axis of the switching gear wheel and
the stationary rod, in particular at least essentially half-
way between the axis of the switching gear wheel and
the stationary rod, and acts at the drive arm between the
axis of the shaft of the switching gear wheel and the sta-
tionary rod. This allows for a compact design, even when
a large drive motor is provided.

[0026] During standstill of the second drive gear wheel,
the switching gear wheel in drive connection with the sec-
ond drive gear wheel has to counter forces acting on the
second drive gear wheel. In particular, when a jacquard
system driven by the second drive gear wheel is in a
standstill position, normally several warp threads are in
the open shed position and exert a large force on the
second drive gear wheel. In this case, the second drive
gear wheel needs to be kept in standstill by the counter
force applied via the switching gear wheel. Due to the
force and counter force between the switching gear
wheel and the second drive gear wheel, high frictional
forces may occur between the teeth of the switching gear
wheel and the second drive gear wheel as well as in
bearings of the switching gear wheel, which are acting
against a movement of switching gear wheel by the drive
arm. Due to the frictional forces, a momentum is exerted
on the drive arm, wherein the stationary rod allows to
counter the momentum exerted by the drive arm on the
stationary rod.

[0027] In an embodiment, the displacement device
comprises a cylinder, wherein the piston is arranged
moveable in the cylinder. The cylinder in embodiments
is housed in the drive system housing.

[0028] In an embodiment, the piston forms part of a
pneumatic actuator. In other embodiments, the piston
forms part of a hydraulic actuator. The use of a hydraulic
actuator allows a reliable movement of the piston back-
and-forth.

[0029] In an embodiment, the switching gearwheel is
arranged to be driven by the main drive motor. In an em-
bodiment, the switching gear wheel can be disconnected
from the main drive motor and manually driven or driven
by an auxiliary drive motor during pick finding.

[0030] In an embodiment, the holding element is one
single tooth engaging with teeth of the first drive gear
wheel. This allows for a simple design, wherein the single
tooth is sufficient for holding the first drive gear wheel
against rotation.

[0031] According to a second aspect, a weaving ma-
chine with a drive system having a displacement device
as described above is provided.

[0032] In an embodiment, the weaving machine com-
prises afirst drive gear wheel used for driving a first group
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of elements including a sley drive and a second drive
gear wheel used for driving a second group of elements
including a shed formation device, in particular ajacquard
system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In the following, embodiments 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 simplified perspective view of a drive
system for a weaving machine comprising a
holding element in a first position of the
switching gear wheel.

FIG. 2 shows a simplified perspective view of the
drive system of FIG. 1 in a second position of
the switching gearwheel.

FIG. 3 shows a front view of the drive systems of
FIG. 2.

FIG. 4 shows a detail of the drive system of FIG. 1
with a main body of a drive system housing
in a perspective view.

FIG. 5 shows the detail of FIG. 4 in another perspec-
tive view.

FIG. 6 shows the detail of FIG. 4 in still another per-
spective view.

FIG. 7 shows in a sectional view the drive system
with the drive system housing in the first po-
sition of the switching gear wheel of FIG. 1.
FIG. 8 shows in a sectional view the drive system
with the drive system housing in the second
position of the switching gear wheel of FIG. 2.
FIG. 9 shows a detail of FIG. 7 in an intermediate
position of the switching gear wheel between
the first position and the second position.
FIG. 10  shows the drive system housed in the drive
system housing.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0034] FIGS. 1and 2show adrive system 1 foraweav-
ing machine (not shown) comprising a first drive gear
wheel 2 for driving a first group of elements including a
sley device (not shown), a second drive gear wheel 3 for
driving a second group of elements including a shed for-
mation device (not shown), a switching gear wheel 4, a
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holding element 5, and a main drive motor 6 with a drive
motor gear wheel 7 that engages the switching gear
wheel 4, so that the switching gear wheel 4 can be driven
to rotate by the main drive motor 6, and a brake system
8 for braking the shaft 34 of the main drive motor 6 and
the drive motor gear wheel 7. The shed formation device
can be a known cam system, a dobby system, or a jac-
quard system.

[0035] The drive system 1 further comprises a dis-
placement device 9, wherein by means of the displace-
ment device 9 the switching gear wheel 4 is displaceable
between a first position shown in FIG. 1, in which the
switching gear wheel 4 is in drive connection with the first
drive gear wheel 2 and the second drive gear wheel 3,
and a second position shown in FIG. 2, in which the
switching gear wheel 4 is not in in drive connection with
the first drive gear wheel 2.

[0036] In the embodiment shown, in the second posi-
tion shown in FIG. 2, the switching gear wheel 4 is in
drive connection with the second drive gear wheel 3 and
with the drive motor gear wheel 7. Hence, after interrupt-
ing a drive connection between the switching gear wheel
4 and the first drive gear wheel 2, the main drive motor
6 can be operated to move the second group of elements,
for example for removing a broken weft thread.

[0037] In the embodiment shown, a drive arm 10 is
provided. The holding element 5 is mounted via the slider
element 14 to the drive arm 10 and the switching gear
wheel 4 is coupled to the drive arm 10. The holding ele-
ment 5 and the switching gear wheel 4 are conjointly
displaceable by means of the displacement device 9. In
the second position of the switching gear wheel 4 shown
in FIG. 2, the holding element 5 engages with the first
drive gear wheel 2 for holding the first drive gear wheel
2 against rotation. In the first position of the switching
gear wheel 4 shown in FIG. 1, the holding element 5 is
disengaged from the first drive gear wheel 2. The holding
element 5 shown is one single tooth engaging with teeth
of the first drive gear wheel 2.

[0038] The drive arm 10 is arranged at a motor side of
the switching gear wheel 4, i.e. a side of the switching
gear wheel 4 at which the main drive motor 6 is arranged.
In the embodiment shown, the gear wheels 2, 3, 4 and
7 are spur gears or straight-cut gears, wherein all rotation
axes of these gear wheels are arranged in parallel. In an
alternative embodiment (not shown) all gear wheels 2,
3,4 and 7 can be helical gear wheels, while the holding
element 5 is profiled to cooperate with the helical gears.
[0039] AsbestseeninFIG. 3, the firstdrive gear wheel
2 has at least one notch 11, more particular, in the em-
bodiment shown, the first drive gear wheel 2 has two
notches, atits circumference in the tooth area. The notch-
es 11 can be provided as known from US 5617901, which
is herewith incorporated by reference.

[0040] In the second position shown in FIG. 2 and 3,
the switching gearwheel 4 is positioned in the area of one
of the notches 11. This allows interrupting a drive con-
nection between the switching gear wheel 4 and the first
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drive gear wheel 2 in the second position, even though
the second position is chosen such that the switching
gear wheel 4 and the first drive gear wheel 2 still overlap
in the axial direction of the first drive gear wheel 2.
[0041] Thedisplacementdevice 9 comprises a station-
ary rod 12 extending in parallel to a rotation axis 13 of
the first drive gear wheel 2 and a slider element 14 slide-
ably mounted to the stationary rod 12. The holding ele-
ment 5 is mounted to the slider element 14 and is move-
able with the slider element 14 along the stationary rod
12. In the embodiment shown, the slider element 14 is
in the form of a sleeve surrounding the stationary rod 12.
The holding element 5 is fixed to the slider element 14
using screws 15 (see FIGS. 1 and 2).

[0042] The slider element 14 has a large extension, in
particular an extension of the slider element 14 in an axial
direction of the stationary rod 12is larger than a thickness
of the first drive gear wheel 2. The large extension allows
a large contact surface between the slider element 14
and the stationary rod 12, resulting in low surface forces
between the stationary rod 12 and the slider element 14.
[0043] FIGS. 4 to 6 show a detail of the drive system
1 with a main body 17 of a drive system housing 16 in
different perspective views. FIGS. 7 and 8 show in sec-
tional views the drive system 1 with the drive system
housing 16 in the first position and the second position
of the switching gear wheel 4, and FIG. 9 shows a detail
of FIG. 7 in an intermediate position of the switching gear
wheel 4.

[0044] In the embodiment, the drive system housing
16 comprises a main body 17 formed integrally with a
frame part of the frame of the weaving machine and an
intermediate body 18, which can be fixed to the main
body 17 using bolts and/or screws. As best seen in FIGS.
7 and 8, the main body 17 and the intermediate body 18
are provided with mounting structures 19, 20 adapted for
receiving a first end 21 of the stationary rod 12 and a
second end 22 of the stationary rod 12, so that the sta-
tionary rod 12 is held stationary in position between the
main body 17 and the intermediate body 18.

[0045] The stationary arranged rod 12, referred to as
stationary rod 12, allows for a reliable guidance of the
slider element 14 with the holding element 5 upon the
displacement of the holding element 5 between a first
position of the holding element 5 shownin FIG. 7, in which
the holding element 5 is disengaged from the first drive
gear wheel 2, and a second position of the holding ele-
ment 5 shown in FIG. 8, in which the holding element 5
engages with the first drive gear wheel 2 for holding the
first drive gear wheel 2 against rotation. Further, as the
stationary rod 12 is supported at either side of the first
drive gear wheel 2, the support of the stationary rod 12
prevents the stationary rod 12 from bending and allows
for a stable positioning of the holding element 5 in its
second position against forces acting on the holding el-
ement 5 in the second position.

[0046] As bestseeninFIGS.7 to 9, the switching gear
wheel 4 is arranged on a shaft 23 and rotatably mounted
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in the drive system housing 16 via two bearings 24,
whereby one bearing 24 is arranged in the main body 17
and the other bearing 24 is arranged in the intermediate
body 18. In addition, the switching gear wheel 4 is cou-
pled to the drive arm 10, so that the switching gear wheel
4 and the holding element 5 are conjointly displaceable
using the displacement device 9.

[0047] In the embodiment shown, the switching gear
wheel 4 is rotatably coupled to the drive arm 10 via a stub
25 fixed to the shaft 23 of the switching gear wheel 4. At
a side of the switching gear wheel 4 facing the drive arm
10, the stub 25 protrudes from the shaft 23 of the switch-
ing gear wheel 4, so that in the first position of the switch-
ing gear wheel 4 shown in FIG. 7, the stub 25 can be
housed in a structure 33 of the intermediate body 18 of
the drive system housing 16, wherein the structure 33 is
provided with a duct 26 for a greasing.

[0048] For moving the drive arm 10 with the holding
element 5 and the switching gear wheel 4, in the embod-
iment shown the displacement device 9 comprises an
axially displaceable piston 27 extending in parallel to the
stationary rod 12. The piston 27 forms part of a hydraulic
actuator 31 and is moveable for displacing the drive arm
10 with the holding element 5 and the switching gear
wheel 4 back and forth. As shown in FIG. 9 the hydraulic
actuator 31 comprises a cylinder 32 that is provided in
the intermediate body 18 of the drive system housing 16,
wherein a partition 36 of the piston 27 is arranged move-
able along the cylinder 32. The displacement device 9
also comprises control valves and supply ducts for sup-
plying fluid to the hydraulic actuator 31, in particular to
supply fluid to a first chamber 37 or a second chamber
38 with respect to the partition 36. Such control valves
and supply ducts are for example known from US
5617901 or US 7857011, which are herewith incorporat-
ed by reference. Further, a seal 39 is provided between
the piston 27 and the intermediate body 18, and a seal
40 is provided between the stationary rod 12 and the
intermediate body 18. A support plate 41 of the displace-
ment device 9 is fixed with bolts 42 to the intermediate
body 18, while the second end 22 of the stationary rod
12 is fixed with a bolt 43 to the support plate 41.

[0049] In the embodiment shown, the piston 27 is ar-
ranged at least essentially half-way between an end of
the drive arm 10 at which the slider element 14 is provided
and an end of the drive arm 10 at which the shaft 23 of
the switching gear wheel 4 is provided. The piston 27 is
coupled to the drive arm 10 to displace the drive arm 10
axially with respect to the stationary rod 12. This allows
a compact design of the drive system 1 and the main
drive motor 6. As the force for moving the switching gear
wheel 4 will be larger than the force for moving the slider
element 14, the drive arm 10 will exert a momentum via
the slider element 14 on the stationary rod 12.

[0050] Inordertodetecta position of the switching gear
wheel 4 and/or the holding element 5, a sensor system
28 is provided, for example a proximity sensor system.
In the embodiment shown, the sensor system 28 is an
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optical sensor system or an inductive sensor system. For
example, the sensor system 28 comprises two detectors
29 and 30. As shown in FIG. 10, the two detectors 29
and 30 are housed in the drive system housing 16, in
particular in the intermediate body 18, wherein connec-
tion terminals protrude to an outside of the drive system
housing 16. As can be seen in FIG. 10 the holding ele-
ment 5 is visible through an opening 35 in the interme-
diate body 18. The main drive motor 6 is mounted to the
intermediate body 18.

[0051] AsbestseeninFIG. 5, the detectors 29, 30 are
arranged to cooperate with the drive arm 10. The detector
29 is arranged for sensing a presence of the drive arm
10 in a first position, in which the switching gear wheel 4
is in drive connection with the first drive gear wheel 2 and
the holding element 5 is disengaged from the first drive
gear wheel 2. The detector 30 is arranged for sensing a
presence of the drive arm 10 in a second position, in
which the switching gear wheel 4 is not in in drive con-
nection with the first drive gear wheel 2 and the holding
element 5 engages with the first drive gear wheel 2 for
holding the first drive gear wheel 2 against rotation.
[0052] In use, for example, the main drive motor 6
and/or the brake system 8 are activated for stopping the
weaving machine in a pick finding position. It is known
to keep the switching gear wheel 4 in position by control-
ling a main drive motor 6 driven in position modus and/or
by activating the brake system 8. In the pick finding po-
sition, the displacement device 9 can be activated for
axially moving the switching gear wheel 4 together with
the holding element 5 from the first position shown in
FIG. 1 into the second position shown in FIGS. 2 and 3,
in which the switching gear wheel 4 is no longer in drive
connection with the first drive gear wheel 2. The sensor
system 28 can detect via the detector 30 the presence
of the drive arm 10 in its second position. Next, the main
drive motor 6 can be driven in slow-motion to move the
second drive gear wheel 3 and the second group of ele-
ments including the shed formation device coupled there-
to for pick finding. After the pick finding is completed, the
switching gear wheel 4 is kept in position and the dis-
placement device 9 can be activated for axially moving
the switching gear wheel 4 together with the holding el-
ement 5 back into the first position shown in FIG. 1, in
which the switching gear wheel 4 is in drive connection
with the first drive gear wheel 2. The sensor system 28
can detect via the detector 29 the presence of the drive
arm 10 in its first position, so that a normal operation of
the weaving machine can be enabled.

[0053] When during standstill the switching gear wheel
4 is held against rotation using the main drive motor 6
and/or the brake system 8, large rotational forces can be
exerted on the switching gear wheel 4 to counter external
forces acting on the second drive gear wheel 3. The ro-
tational forces cause large friction forces when moving
the switching gear wheel 4 axially by means of the dis-
placement device 9. The stationary rod 12 and the slider
element 14 according to the invention are particularly ad-



11 EP 4 242 366 A1 12

vantageous when large friction forces need to be coun-
tered during the displacement between the first position
shown in FIG. 1, and the second position shown in FIG.
2. This is particularly the case when as shed formation
device a known jacquard system is driven by the second
drive gear wheel 3, in particular when several warp
threads are in open shed position and exert a large ro-
tational force via the second drive gear wheel 3 on the
switching gear wheel 4. In this case, when moving the
switching gearwheel 4 a rather large momentum is ex-
erted by the slider element 14 on the stationary rod 12,
wherein the stationary rod 12 supported at both ends 21,
22 is advantageous to counter this momentum.

Claims

1. Drive system for a weaving machine comprising a
first drive gear wheel (2) for driving a first group of
elements, a second drive gear wheel (3) for driving
a second group of elements, a switching gearwheel
(4), wherein the switching gearwheel (4) is displace-
able between a first position, in which the switching
gear wheel (4) is in drive connection with the first
drive gearwheel (2) and the second drive gear wheel
(3), and a second position, in which the switching
gear wheel (4) is not in drive connection with the first
drive gear wheel (2), a holding element (5), which is
displaceable with the switching gear wheel (4),
wherein in the second position of the switching gear
wheel (4), the holding element engages with the first
drive gear wheel (2) for holding the first drive gear
wheel (2) against rotation, and wherein in the first
position of the switching gear wheel (4), the holding
element (5) is disengaged from the first drive gear
wheel (2), and a displacement device (9) for displac-
ing the switching gear wheel (4) and the holding el-
ement (5) between the first position and the second
position, characterized in that the displacementde-
vice (9) comprises a stationary rod (12) extending in
parallel to a rotation axis (13) of the first drive gear
wheel (2) and a slider element (14) slideably mount-
ed to the stationary rod (12), wherein the holding
element (5) is arranged at the slider element (14).

2. The drive system according to claim 1, character-
ized in that the stationary rod (12) has a first end
(21) and a second end (22), wherein the first end
(21) and the second end (22) are housed in a drive
system housing (16).

3. Thedrive system according to claim 1 or 2, charac-
terized in that the first drive gear wheel (2) is ar-
ranged between the first end (21) of the stationary
rod (12) and the second end (22) of the stationary
rod (12).

4. The drive system according to claim 1, 2 or 3, char-
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10.

1.

acterized in that an extension of the slider element
(14) in an axial direction of the stationary rod (12) is
larger than a thickness of the first drive gear wheel

).

The drive system according to any one of claims 1
to 4, characterized in that the switching gear wheel
(4) is coupled to a drive arm (10) formed integrally
with or mounted to the slider element (14), so that
the switching gear wheel (4) is displaceable together
with the slider element (14) in parallel to the rotation
axis (13) of the first drive gear wheel (2), wherein in
particular the drive arm (10) is arranged at a motor
side of the switching gear wheel (4).

The drive system according to claim 5, character-
ized in that the switching gear wheel (4) is rotatably
coupled to the drive arm (10) via a stub (25) fixed to
a shaft (23) of the switching gear wheel (4).

The drive system according to claim 6, character-
ized in that the stub (25) protrudes from a side of
the drive arm (10) opposite the switching gear wheel
(4), so that in the first position of the switching gear
wheel (4), the stub (25) can be housed in a structure
of the drive system housing (16).

The drive system according to any one of claims 1
to 7, characterized in that a sensor system (28) is
provided for detecting whether the switching gear
wheel (4) is in the first position or the second position,
wherein in particular the sensor system (28) com-
prises two detectors (29, 30).

The drive system according to claim 8, character-
ized in that the drive system (1) comprises a drive
arm (10) to which the switching gear wheel (4) is
coupled, wherein the sensor system (28) is arranged
to cooperate with the drive arm (10) for sensing a
presence ofthe drive arm (10)in atleast one position,
in particular in at least two positions.

The drive system according to any one of claims 1
to 9, characterized in that the displacement device
(9) comprises an axially displaceable piston (27) ex-
tending in parallel to the stationary rod (12), wherein
the piston (27) is operable for displacing the holding
element (5) along the stationary rod (12), wherein in
particular the piston (27) is arranged at a motor side
of the drive system (1).

The drive system according to claim 10, character-
ized in that the drive system (1) comprises a drive
arm (10) to which the switching gear wheel (4) is
coupled, wherein the piston (27) interacts with the
drive arm (10)for displacing the switching gear wheel

4).
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The drive system according to claim 10 or 11, char-
acterized in that the displacement device (9) com-
prises a cylinder (32), wherein the piston (27) is ar-
ranged moveable in the cylinder (32), wherein in par-
ticular the cylinder (32) is housed in the drive system
housing (16).

The drive system according to claim 10, 11 or 12,
characterized in that the piston (27) forms part of
a hydraulic actuator.

The drive system according to any one of claims 1
to 13, characterized in that the switching gear
wheel (4) is arranged to be driven by a main drive
motor (6).

The drive system according to any one of claims 1
to 14, characterized in that the holding element (5)
is one single tooth engaging with teeth of the first
drive gear wheel (2).

Weaving machine with a drive system (1) according
to any one of claims 1 to 15.

Weaving machine according to claim 16, character-
ized in that the weaving machine comprises a first
drive gear wheel (2) used for driving a first group of
elements including a sley drive and a second drive
gear wheel (3) used for driving a second group of
elements including a shed formation device, in par-
ticular a jacquard system.
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Fig. 2
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Fig. 6
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Fig. 10




10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

EP 4 242 366 A1

Application Number

EUROPEAN SEARCH REPORT
EP 22 16 0779

DOCUMENTS CONSIDERED TO BE RELEVANT

figures 1-11 *

figures 1-9 *

* column 3, line 50 - column 4, line 57;

US 5 617 901 A (ADRIAEN MARC [BE] ET AL) 1-17
8 April 1997 (1997-04-08)
* column 3, line 18 - column 5, line 55;

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A,D US 7 857 011 B2 (PICANOL NV [BE]) 1-17 INV.
28 December 2010 (2010-12-28) DO03D51/02

TECHNICAL FIELDS
SEARCHED  (IPC)

DO3D

1 The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner
§ Munich 2 August 2022 Louter, Petrus
j=3
a
§ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
= E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
2 Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
z Atechnological Background e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

19




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 242 366 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 22 16 0779

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

02-08-2022
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 7857011 B2 28-12-2010 AT 426057 T 15-04-2009
BE 1016108 A6 07-03-2006
CN 1997785 A 11-07-2007
EP 1763601 Al 21-03-2007
ES 2322863 T3 30-06-2009
JP 5270156 B2 21-08-2013
JP 2008505256 A 21-02-2008
JP 2013100634 A 23-05-2013
Us 2009038705 a1 12-02-2009
WO 2006002962 Al 12-01-2006

US 5617901 A 08-04-1997 BE 1002097 A3 05-11-1996
CN 1135544 A 13-11-1996
EP 0726345 Al 14-08-1996
ES 2120254 T3 16-10-1998
JP 4187280 B2 26-11-2008
JP H08232142 A 10-09-1996
KR 960031673 A 17-09-1996
Us 5617901 A 08-04-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20



EP 4 242 366 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+  US 5617901 A [0002] [0039] [0048] + US 7857011 B [0002] [0003] [0048]

21



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

