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Description
TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a driving device for a
shedding unit and a method for adjusting a shed stroke of
a driving device for a shedding unit. The invention further
relates to a computer program comprising instructions
which, when the program is executed by a computer,
cause the computer to carry out the method for adjusting
a shed stroke of a driving device for a shedding unit.
[0002] Inthe contextof the application, a shedding unit
is defined as a unit comprising one or more driving
devices, which can be drivingly coupled to heald frames
of a weaving machine for moving the heald frames up and
down. For a movement of the heald frames, driving
devices having a swivel lever with two or three arms
are well known, wherein a rotating crank is coupled via
a coupling rod to a first arm of the lever and the heald
frame is coupled to a second arm of the lever. The heald
frames are moved up and down with a stroke, which
depends among others on the length of the crank, the
length of the coupling rod, and the coupling positions of
the coupling rod and the heald frame on the first arm and
the second arm, respectively. In the context of the appli-
cation, a shed stroke of a driving device for a shedding
unitis defined as the stroke imparted by the driving device
on the swivel lever or any similar connection element.
[0003] WO 2017/032556 A1 shows a shedding unit,
wherein the number of driving devices of the shedding
unitis the same as the number of heald frames, and each
driving device is configured for moving exactly one heald
frame drivingly coupled to the driving device. The driving
devices each comprise a rotating crank, a swivel lever,
and a coupling rod connecting the swivel lever with the
crank, wherein the coupling rod is mounted to a first arm
of the swivel lever by means of a mounting element. The
mounting element is slidably mounted to the firstarm and
fixable in an adjustable mounting position at the first arm
for adjusting a shed stroke of the driving device.

[0004] JPHO09-112534 A shows a driving device for a
shedding unit, the driving device comprising a crank
constituted by two crank elements, which are connected
so that the connecting angle between the two crank
elements can be changed, wherein the first crank ele-
ment is concentrically mounted to a driving shaft and
provided with a connecting shaft, which connecting shaft
is eccentric to the driving shaft, i.e. is arranged parallel
but offset to the axis of rotation of the driving shaft,
wherein the second crank element is mounted to the
connecting shaft, and wherein the second crank element
is provided with a connecting pin for a coupling rod, which
connecting pin is parallel but offset to the axis of rotation
of the connecting shaft. For a connection with the driving
shaft, the first crank element comprises a split clamping
part for clamping the driving shaft and a screw bolt ar-
ranged tangentially to the driving shaft for tightening the
split clamping part. Similar, for a connection with the
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connecting shaft, the second crank element comprises
a split clamping part for clamping the connecting shaft
and a screw bolt for tightening the split clamping part. In
order to adjust the shed stroke, the connecting angle
between the two crank elements is changed. For this
purpose, the split clamping part of the second crank
element is loosened, and the second crank element is
moved relative to the first crank element.

SUMMARY OF THE INVENTION

[0005] It is the object of the invention to provide a
driving device, wherein a shed stroke can be easily
adjusted. Itis further the object of the invention, to provide
a method for adjusting a shed stroke as well as a com-
puter program comprising instructions which, when the
program is executed by a computer, cause the computer
to carry out the method for adjusting a shed stroke of a
driving device for a shedding unit.

[0006] This object is solved by the driving device with
the features of claim 1, the weaving machine with the
features of claim 6, and the method with the features of
claim 7.

[0007] According to afirstaspect, a driving device fora
shedding unitis provided, the driving device comprising a
rotationally mounted drive element, a crank, and a lock-
ing unit, wherein the drive element has an axis of rotation,
a first end, and a second end, wherein the first end and
the second end are distanced from each other in the
direction of the axis of rotation of the drive element,
wherein the drive element is provided at the second
end with a seat, wherein the crank is provided with a
coupling element, which coupling element cooperates
with the seat for mounting the crank to the drive element
so as to be rotatable about a seat axis of the seat, which
seat axis is parallel but offset to the axis of rotation of the
drive element, wherein for a rotation about the axis of
rotation of the drive element together with the drive ele-
ment, the crank is releasably lockable to the drive ele-
ment in different angular positions with respect to the
drive element by the locking unit, and wherein when the
crankis unlocked from the drive element, for adjusting the
angular position of the crank with respect to the drive
element, the driving device is configured to move the
drive element about the axis of rotation of the drive
element for causing a relative movement between the
drive element and the crank about the seat axis, wherein
means are provided for restricting a movement of a distal
end of the crank to movement along a defined path, when
unlocking the crank from the drive element and moving
the drive element about the axis of rotation of the drive
element.

[0008] A movement of the distal end of the crank is
restricted to movement along a defined path upon ad-
justing the shed stroke. When unlocking the crank from
the drive element, and restricting a movement of the
distal end of the crank to a defined path while moving
the drive element about the axis of rotation of the drive
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element, a movement of the drive element about the axis
of rotation of the drive element causes a defined adjust-
ment of the angular position of the crank with respect to
the drive element.

[0009] Inthe context of the application, a rotary move-
ment of an element about an axis is referred to as move-
ment about an axis, wherein the movement may be less
or more than a full rotation about the axis.

[0010] In one embodiment, the driving devices are
used in a shedding unit, wherein the number of driving
devices of the shedding unit is the same as the number of
heald frames. In other words, each driving device is
configured for moving exactly one heald frame drivingly
coupled to the driving device. However, it is generally
conceivable within the context of the application to couple
more than one heald frame to a common driving device,
wherein the driving device in one embodiment is config-
ured to move two heald frames in opposite directions.
[0011] The driving device according to the application
allows for an easy adjustment of the shed stroke. In prior
artdocument JPH09-112534 A, the drive elementand the
crank are referred to as first crank element and second
crank element, respectively. In contrast to
JPH09-112534 A, for an adjustment of the angular posi-
tion between the drive element and the crank, when the
crankis unlocked from the drive element, according to the
application the drive element and not the crank, to which
a heald frame can be coupled, is moved.

[0012] In one embodiment, a drive motor is provided,
which drive motor is configured to drive the drive element
so as to move about the axis of rotation of the drive
element. The drive motor is driving the drive element
to rotate about the axis of rotation together with the crank
foran up and down movement of a heald frame coupled to
the driving device. In addition, when the crank is unlocked
from the drive element, the drive motor can be used for
displacing or moving the drive element by a certain angle
about the axis of rotation for an adjustment of the angular
position of the crank with respect to the drive element.
[0013] In one embodiment, the locking unit allows for
an automated operation. For example, in one embodi-
ment, the locking unit is in the form of a hydraulic expan-
sion chuck, wherein a hydraulic pressure acting between
the seat and the coupling element can be varied for
locking the crank to the drive element or unlocking the
crank from the drive element. In an alternative embodi-
ment, the locking unit is in the form of a pneumatic and/or
hydraulic actuable clutch. In still another embodiment,
the locking unit comprises at least one pneumatic and/or
hydraulic cylinder and a return spring, which cylinder is
moveable for unlocking the locking unit by applying a
pneumatic and/or hydraulic pressure.

[0014] In alternative or in addition, the locking unit is
manually operable, wherein in one embodiment the lock-
ing unit is accessible for a manual operation from a first
end of the drive element for locking the crank to the drive
elementor for unlocking the crank from the drive element.
For example, the shedding unit comprises a plurality of
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driving devices, which are arranged in two opposing
groups, wherein the second ends of the drive elements
of the two groups are facing towards a center of the
shedding unit. In this case, the first ends are arranged
at an outer side of the shedding unit and more easily
accessible for an operator, than the second ends. This
first end allows for an easy access for an operator for an
adjustment of the shed stroke.

[0015] In one embodiment, the coupling element and
the seat are arranged for locking the crank to the drive
element by forcing the crank and the drive element to-
wards each other in the direction of the seat axis, wherein
the locking unit is actuable for causing a movement of the
crank towards or away from the drive element in the
direction of the seat axis.

[0016] In one embodiment, one of the coupling ele-
ment and the seat is a member in the form of a truncated
cone and the other one is a complementary receiving
bushing. In other words, a conical seat connection is
provided, which is backlash-free and self-centering. In
addition, a locking and unlocking is possible by moving
the coupling element a short distance with respect to the
seat.

[0017] Inone embodiment, the locking unit comprises
a locking pin, which locking pin is moveably mounted to
the drive element and is moveable in one direction for
locking the crank to the drive element and in an opposite
direction for unlocking the crank from the drive element.
In one embodiment, the locking pin is slidably supported.
In alternative or in addition, the locking pin is rotatably
supported. In preferred embodiments, the locking pin has
an actuating end configured to receive an actuating force
for moving the locking pin with respect to the drive ele-
ment, which actuating end is arranged at the first end of
the drive element. The actuating end in one embodiment
is provided with a screw head for the application of a
rotational movement and/or a torque.

[0018] In one embodiment, the locking pin is mounted
to the drive element so as to be longitudinally moveable
along the seat axis, wherein the crank can be coupled to
the locking pin for movement with the locking pin along
the seat axis, for causing a movement of the crank
towards or away from the drive element in the direction
of the seat axis by axial movement of the locking pin. In
one embodiment, the locking pin is forced in a locking
position using a restoration element and is moveable
against the force of a restoration element using for ex-
ample a pneumatic and/or hydraulic cylinder.

[0019] In other embodiments, the locking unit com-
prises a locking pin that is mounted to or arranged in
the drive element so as to be rotatable about the seat
axis, wherein the locking pin is provided with an actuating
end configured to receive an actuating force for moving
the locking pin with respect to the drive element, and
wherein the locking pin is provided with a threaded end
opposite to the actuating end, which threaded end co-
operates with a threaded hole of the crank for causing a
movement of the crank towards or away from the drive
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element in the direction of the seat axis by rotating the
locking pin. In other words, the locking pin and the crank
act as a spindle drive causing a movement of the crank in
the direction of the seat axis by rotating the locking pin
about the seat axis.

[0020] The coupling element is provided at a proximal
end of the crank, wherein a subsequent link such as a
connecting rod is coupled to a distal end of the crank, for
example using a hinged joint. In the context of the inven-
tion, aproximal end and a distal end of a crank are defined
as the regions of the crank in which the crank can be
coupledto adrive elementand a subsequentlink, such as
a connecting rod, respectively. The length of the crank
may be chosen such that a part of the crank extends
beyond the proximal end and/or the distal end. In one
embodiment, the distal end is not coupled to any element
when adjusting a shed stroke, wherein the distal end is
free to move.

[0021] Inembodiments, the driving device further com-
prising a link coupled with its first end to the distal end of
the crank by a hinged joint, wherein when the crank is
unlocked from the drive element, the drive element, the
crank and the link together form a planar quadrilateral
linkage. When adjusting the angular position of the crank
with respect to the drive element, a second end of the link
can be held fixed in position while moving the drive
element about the axis of rotation of the drive element,
and allowing the link to rotate about the second axis,
thereby restricting the movement of the distal end of the
crank about the seat axis.

[0022] Inembodiments, the driving device further com-
prising a swivel lever having afirstarm and a second arm,
wherein the swivel lever is swivelable to-and-fro about a
swivel axis between a first position associated with an
upper position of a heald frame coupled to the swivel
lever and a lower position associated with a lower posi-
tion of the heald frame coupled to the swivel lever, a
coupling rod, which is linked to the crank by a first hinged
joint, wherein the coupling rod is linked to the first arm of
the swivel lever by a second hinged joint, wherein for
adjusting the angular position of the crank with respect to
the drive element, the second hinged joint, the swivel
lever and/or the heald frame coupled to the driving device
is/are held in position while moving the drive element
about the axis of rotation of the drive element, thereby
restricting the movement of the distal end of the crank to a
defined path.

[0023] According to a second aspect, a weaving ma-
chine with such a driving device is provided.

[0024] According to a third aspect, a method for ad-
justing a shed stroke of a driving device for a shedding
unitis provided, the driving device comprising a rotation-
ally mounted drive element, a crank, and a locking unit,
wherein the drive element has an axis of rotation, a first
end, and a second end, wherein the first end and the
second end are distanced from each other in the direction
of the axis of rotation of the drive element, wherein the
drive element is provided at the second end with a seat,
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wherein the crank is provided with a coupling element,
which coupling element cooperates with the seat for
mounting the crank to the drive element so as to be
rotatable about a seat axis of the seat, which seat axis
extends parallel but offset to the axis of rotation of the
drive element, wherein for a rotation about the axis of
rotation of the drive element together with the drive ele-
mentthe crank is releasably lockable to the drive element
in different angular positions with respect to the drive
element by the locking unit, wherein when the crank is
unlocked from the drive element, for adjusting the angu-
lar position of the crank with respect to the drive element,
the drive element is moved about the axis of rotation of
the drive element for causing a relative movement be-
tween the drive element and the crank about the seat
axis, wherein a movement of a distal end of the crank is
restricted to a movement along a defined path, when
unlocking the crank from the drive element and moving
the drive element about the axis of rotation of the drive
element.

[0025] In one embodiment, the drive element is driven
to move about the axis of rotation of the drive elementby a
drive motor when the crank is unlocked from the drive
element for adjusting the angular position of the crank
with respect to the drive element.

[0026] A movement of the distal end of the crank is
restricted while moving the drive element, for example
due to a link coupled to the distal end of the crank, which
together with the drive element and the crank forms a
planar quadrilateral linkage when the crank is unlocked
from the drive element.

[0027] In one embodiment, a heald frame coupled to
the crank is held in position while driving the drive ele-
ment so as to move, in particular so as to rotate, about the
axis of rotation of the drive element when the crank is
unlocked from the drive element for restricting a move-
ment of the distal end of the crank.

[0028] In one embodiment, for adjusting the angular
position of the crank with respect to the drive element, the
drive element is moved about the axis of rotation of the
drive element in a direction associated with an upward
movement of the heald frame coupled to the crank. In this
case, gravitational forces acting on the heald frame
coupled to the driving device can be used for holding
the heald frame in position while moving the drive ele-
ment when the crank is unlocked from the drive element.
[0029] According to a fourth aspect, a computer pro-
gram for use with the driving device is provided, the
computer program comprising instructions which, when
the program is executed by a computer, cause the com-
puter todrive the drive motor for adjusting a shed stroke of
the driving device when the crank is unlocked from the
drive element, wherein the drive element is driven to
move about the axis of rotation of the drive element by
the drive motor for causing a relative movement between
the drive element and the crank about the seat axis.
[0030] In one embodiment, the computer program
further comprises instructions which, when the program
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is executed by the computer, cause the computer to
determine a direction of rotation of the drive element
associated with an upward movement of a heald frame
coupled to the crank.

[0031] In one embodiment, the computer program
further comprises instructions which, when the program
is executed by the computer, cause the computer to
determine a reference angular position of the crank with
respect to the drive element for setting a desired stroke of
the heald frame coupled to the crank. In case the move-
ment of the distal end of the crank is restricted when
moving the drive element along a known path, the com-
puter program may further comprise instructions which,
when the program is executed by the computer, cause
the computer to determine a necessary movement of the
drive element about the axis of rotation for achieving a
relative movement of the crank with respect to the drive
element into said reference angular position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] In the following, embodiments of the invention
will be described in detail with reference to the drawings.
Throughout the drawings, the same or similar elements
will be denoted by the same reference numerals.

Fig.1  shows in a perspective view a driving device
for a shedding unit and a heald frame coupled
to the driving device;

Fig.2  shows in afront view the driving device and the
heald frame of Fig. 1;

Fig. 3  shows in a perspective view a shedding unit
comprising several driving devices;

Fig. 4  shows in a perspective view one driving device
of the shedding unit of Fig. 3;

Fig. 5 shows a cross-sectional view of the driving de-
vice of Fig. 4;

Fig. 6  shows in a perspective view the driving device
of Fig. 4 together with a tool for actuating the
locking unit;

shows a schematic front view of a drive ele-
ment and a crank of a driving device, wherein
the crank is arranged in a first angular position
with respect to the drive element; and

shows a schematic front view of a drive ele-
ment and a crank of a driving device of Fig. 7,
wherein the crank is arranged in a second an-
gular position with respect to the drive element,
which second angular position is different from
the first angular position.

Fig. 8
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DETAILED DESCRIPTION OF THE DRAWINGS

[0033] Figs.1and2showasheddingunit1andaheald
frame 2 of a weaving machine. Although only one heald
frame 2 is visible, the weaving machine comprises a
number of heald frames 2, which are guided in a frame
guide (not shown) of the weaving machine and driven to
move up and down.

[0034] As shown in the perspective view of Fig. 3, the
shedding unit 1 comprises several driving devices 5,
wherein the number of driving devices 5 in the embodi-
ment shown is the same as the number of heald frames 2.
In other words, one driving device 5 is assigned to one
heald frame 2, which heald frame 2 is coupled to the
associated one driving device 5. In the embodiment
shown in Fig. 3, the shedding unit 1 comprises eight
driving devices 5 according to the invention. In an alter-
native embodiment, a different number of driving devices
may be provided, for example a number of sixteen driving
devices as shown in WO 2017/032556 A1. In an embodi-
ment, a shedding unit 1 having a number of driving
devices 5 can also be used for driving a number of heald
frames 2 which is less than the number of driving devices
5, wherein a number of driving devices 5 are not used
during weaving.

[0035] The driving devices 5 each comprise a crank 6,
which is driven to rotate about an axis of rotation 17 (see
Fig. 4), a couplingrod 7, and a first swivel lever 8. The first
swivel lever 8 is swivelable to-and-fro about a swivel axis
9 between an upper position and a lower position. The
swivel axis 9 is arranged stationary in a support 26. The
driving device 5 shown in Fig. 1 further comprises a
second swivel lever 10, that is swivelable to-and-fro
about a second swivel axis 12 between an upper position
and a lower position. The second swivel lever 10 s linked
to the first swivel lever 8 by means of a connecting rod 11
and driven by the first swivel lever 8 to conjointly move
with the first swivel lever 8. In the embodiment of Fig. 1,
for example, the heald frame 2 is linked to the first swivel
lever 8 by means of a first lifting rod 13 and to the second
swivel lever 10 by means of a second lifting rod 14. In an
alternative embodiment, preferably in case of wide heald
frames, more than two swivel levers, associated con-
necting rods and associated lifting rods can be provided.
[0036] As generally known, for moving the heald
frames 2 up and down, the crank 6 is driven to rotate
about an axis of rotation 17, thereby causing a to-and-fro
movement of the first swivel lever 8 about the swivel axis
9. Each driving device 5 comprises a drive motor 15,
wherein the driving devices 5 are arranged in the shed-
ding unit 1 such that the drive motors 15 are arranged at
an outer side of the shedding unit 1 and the coupling rods
7 are arranged close to one another. In a preferred
embodiment, the coupling rod 7 and the connecting
rod 11 extend almostin line with each other, so that forces
on the swivel axis 9 applied by the swivel lever 8 are
minimized. In alternative embodiments, other coupling
rods and associated connecting rods can be used, for
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example coupling rods and connecting rods as shown in
WO 2004/092465 A1.

[0037] Figs. 4 and 5 show a driving device 5 for a
shedding unit 1 comprising a drive motor 15, a crank 6,
a rotationally mounted drive element 16 (see Fig. 5), and
a locking unit 30 (see Fig. 5). The drive element 16 is
mounted via bearings in a support frame 4. The rotation-
ally mounted drive element 16 has an axis of rotation 17, a
firstend 18, and a second end 19, wherein the firstend 18
and the second end 19 are distanced from each other in
the direction of the axis of rotation 17 of the drive element
16. The drive motor 15 is configured to drive the drive
element 16 so as to move the drive element 16 about the
axis of rotation 17 of the drive element 16. The drive motor
15 is arranged at the first end 18 of the drive element 16.
[0038] The crank 6 is coupled at its proximal end 23 to
the drive element 16 and at its distal end 24 to the
coupling rod 7. The coupling rod 7 can rotate about an
axis of rotation 28 of the crank 6. At the second end 19 of
the drive element 16, the drive element 16 is provided
with a seat 20, which seat 20 in the embodiment shown is
a member in the form of a truncated cone. The crank 6 is
provided with a coupling element 21, which coupling
element 21 in the embodiment shown is a receiving
bushing, which is complementary in shape to the trun-
cated cone of the seat 20. The coupling element 21
cooperates with the seat 20 for mounting or coupling
the crank 6 to the drive element 16. The coupling element
21 and the seat 20 are arranged for locking the crank 6 to
the drive element 16 by forcing the crank 6 and the drive
element 16 towards each other in the direction of the seat
axis 22, wherein the locking unit 30 is actuable for caus-
ing a movement of the crank 6 towards or away from the
drive element 16 in the direction of the seat axis 22. Thus,
when the crank 6 is unlocked from the drive element 16,
the crank 6 and the drive element 16 are rotatable relative
to each other about a seat axis 22 of the seat 20, which
seat axis 22 is parallel but offset to the axis of rotation 17
of the drive element 16. When the crank 6 is locked to the
drive element 16, the drive element 16 can be driven by
the drive motor 15 to rotate together with the crank 6
about the axis of rotation 17 of the drive element 16 for
causing an up and down movement of a heald frame 2
(see Fig. 1) coupled to the crank 6.

[0039] In an alternative embodiment, one of the cou-
pling element and the seat is a member in the form of a
cylinder and the other one is a complementary receiving
bushing, wherein for example the front end of the cylinder
and the base of the receiving bushing can be forced
towards each other for locking the drive element 16 to
the crank 6.

[0040] The locking unit 30 is configured to releasably
lock the crank 6 to the drive element 16 in different
angular positions with respect to the drive element 16.
The locking unit 30 can also be referred as a fastening
unit for releasably fastening the drive element 16 to the
crank 6. In the embodiment shown in Fig. 4 and 5, the
locking unit 30 comprises a locking pin 31, which is ar-
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ranged in the drive element 16 concentric to the seat axis
22 of the seat 20 so as to be rotatable about the seat axis
22. The locking pin 31 has an actuating end 32 arranged
at the first end 18 of the drive element 16, so that the
actuating end 32 of the locking unit 30 is accessible for a
manual operation from the first end 18 of the drive ele-
ment 16 for locking the crank 6 to the drive element 16 or
for unlocking the crank 6 from the drive element 16.
Opposite to the actuating end 32 of the locking pin 31,
the locking pin 31 is provided with a threaded end 33. The
threaded end 33 cooperates with a threaded hole 34 of
the crank 6 for causing a movement of the crank 6
towards or away from the drive element 16 in the direction
of the seat axis 22 by rotating the locking pin 31 about the
seat axis 22, thereby locking the crank 6 to the drive
element 16 or unlocking the crank 6 from the drive ele-
ment 16. Further, a grease duct 29 is provided allowing to
grease the bearing at the distal end 24, which grease duct
29 allows to guide grease that is supplied along the
locking pin 31.

[0041] Fig. 6 shows in a perspective view the driving
device of Fig. 4 together with a tool 40 for actuating the
actuating end 32 of the locking unit 30. As described
above, the locking unit 30 comprises alocking pin 31 (see
Fig. 5), which is moveably mounted to the drive element
16 and is moveable in one direction for locking the crank 6
to the drive element 16 and in an opposite direction for
unlocking the crank 6 from the drive element 16. The
locking pin 31 has an actuating end 32 configured to
receive an actuating force by the tool 40 for moving the
locking pin 31 with respect to the drive element 16, which
actuating end 32 is arranged at the firstend 18 of the drive
element 16. As described above, the locking pin 31 is
provided with the threaded end 33 (see Fig. 5) cooperat-
ing with the threaded hole 34 of the crank 6, thus allowing
to apply a torque by the tool 40 on the actuating end 32 of
the locking pin 31 to move or rotate the locking pin 31, and
to thereby move the crank 6 towards or away from the
drive element 16 in the direction of the seat axis 22.
[0042] The crank 6 is releasably lockable to the drive
element 16, so that the crank 6 can be unlocked from the
drive element 16 for a relative movement between the
crank 6 and the drive element 16 in order to adjust the
shed stroke, and so that the crank 6 can be locked to the
drive element 16 in different angular positions with re-
spect to the drive element 16 for a conjoint movement
allowing an up and down movement of a heald frame 2
thatis coupled to the driving device 5. By an adjustment of
the angular position between the drive element 16 and
the crank 6, the shed stroke of the driving device 5, i.e. a
swivel movement of the first swivel lever 8 about the
swivel axis 9 (see Fig. 1), and, thus, a stroke of the heald
frame 2 can be set.

[0043] Figs. 7 and 8 show in a schematic front view the
proximal end 23 of the crank 6 coupled to the drive
element 16 and the distal end 24 of the crank 6 coupled
tothe couplingrod 7. The coupling rod 7 is attached to the
first swivel lever 8 via a hinged joint 25 allowing the
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coupling rod 7 to swivel about an axis of the hinged joint
25. Further, preferably for adjusting the angular position
of the crank 6 with respect to the drive element 16, in the
embodiment shown in Fig. 7, a movement of the first
swivel lever 8 about the swivel axis 9 is blocked by means
of a blocking element 27 as schematically shown in Figs.
7 and 8. Hence, when the crank 6 is unlocked from the
drive element 16 for a relative movement between the
crank 6 and the drive element 16, the drive element 16,
the crank 6 and the coupling rod 7 form a planar quad-
rilateral linkage. Therefore, when the drive element 16 is
moved about the axis of rotation 17 of the drive element
16, a movement of the crank 6 with respect to the drive
element 16 about the seat axis 22 of the seat 20 is
constrained by the coupling rod 7, because the move-
ment of the coupling rod 7 is constrained by the first swivel
lever 8. This allows to impart a defined relative movement
between the drive element 16 and the crank 6 when the
crank 6 is unlocked from the drive element 16. In an
alternative embodiment, as shown in Figs. 1 and 2, the
blocking element 27 can be provided near the second
swivel lever 10, instead of near the first swivel lever 8 as
shown in Figs. 7 and 8. In an alternative embodiment, the
blocking element 27 can be formed as a blocking element
known from WO 2018/007168 A1 of the applicant. In an
alternative embodiment, a blocking element can act on
another element of the shedding unit 1, for example on
the connecting rod 11, on the heald frame 2, or on still
another element of the shedding unit 1.

[0044] As will be explained more in detail with refer-
ence to Figs. 7 and 8, for adjusting the angular position of
the crank 6 with respect to the drive element 16, the
driving device 5 is configured to move the drive element
16 about the axis of rotation 17 of the drive element 16 for
causing a relative movement between the drive element
16 and the crank 6 about the seat axis 22.

[0045] When the crank 6 is mounted to the drive ele-
ment 16, the drive element 16 and the crank 6 rotate
together about the axis of rotation 17. The coupling rod 7
is mounted to the crank 6 to rotate about an axis of
rotation 28 of the crank 6. The distance between the axis
of rotation 17 and the axis of rotation 28 is referred to as
first eccentricity 35. The crank 6 is mounted to the drive
element 16 so as torotate about the seat axis 22 when the
crank 6 is unlocked from the drive element 16. The
distance between the axis of rotation 17 and the seat
axis 22 is referred to as second eccentricity 36. The
distance between the seat axis 22 and the axis of rotation
28 is referred to as the third eccentricity 37, also named
the crank length of the crank 6. When the crank 6 is
mounted to the drive element 16, the first eccentricity 35
defines a circular trajectory 38 along which the axis of
rotation 28 moves, in other words the circular trajectory
38 along which the distal end 24 of the coupling rod 7 is
moved by the crank 6. The seat axis 22 moves along a
circular trajectory 39 by rotating the drive element 16.
[0046] The first eccentricity 35 depends on the second
eccentricity 36, the third eccentricity 37, and the relative
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angular position between the drive element 16 and the
crank 6. Fig. 7 shows in a schematic front view a first
mutual positioning of the eccentricities 35, 36, 37, where-
in the crank 6 or third eccentricity 37 is arranged in a first
angular position with respect to the drive element 16 or
the second eccentricity 36, while Fig. 8 shows the third
eccentricity 37 arranged in a different second angular
position with respect to the second eccentricity 36. As
shown in Figs. 7 and 8, by adjusting the angular position
of the third eccentricity 37 with respect to the second
eccentricity 36, in other words by adjusting the angular
position of the crank 6 with respect to the drive element 16
by rotating the crank 6 about the seat axis 22, the first
eccentricity 35 of the driving device 5 is adjusted, and,
thus, a shed stroke of the driving device 5 can be ad-
justed.

[0047] For adjusting the angular position of the crank 6
with respect to the drive element 16, in particular for
adjusting this angular position from a mutual positioning
as shownin Fig. 7 to a mutual positioning as shown in Fig.
8, and, thus, in order to adjust the shed stroke, preferably
the heald frame 2 (see Fig. 1) is moved to an upper
position by the drive motor 15, a blocking element 27
is provided in the range of a first swivel lever 8, in
particular under the first swivel lever 8, and the heald
frame 2 is moved by the drive motor 15 until the first swivel
lever 8 abuts against the blocking element 27.

[0048] Then, the locking pin 31 of the locking unit 30
(see Fig. 5) is rotated for unlocking the crank 6 from the
drive element 16 by means of a tool 40 that cooperates
with the actuating end 32 of the locking pin 31, so that the
crank 6 is unlocked from the drive element 16, and so that
the crank 6 is rotatable about the seat axis 22 of the seat
20 (see Fig. 5) of the drive element 16 by driving the drive
element 16 by the drive motor 15. By driving the drive
motor 15, the drive element 16 is moved about the axis of
rotation 17 of the drive element 16, and when the crank 6
is unlocked from the drive element 16, the angular posi-
tion of the crank 6 with respect to the drive element 16 can
be adjusted, for example between the positions of Fig. 7
and Fig. 8. Due to the blocking element 27, the heald
frame 2 coupled to the crank 6 is held in position while
driving the drive element 16 by the drive motor 15, soas to
move the drive element 16 about the axis of rotation 17.
When the crank 6 is unlocked from the drive element 16, a
movement of the distal end 24 of the crank 6 is restricted.
Preferably, for adjusting the angular position of the crank
6 with respect to the drive element 16, the drive element
16 is moved by the drive motor 15 about the axis of
rotation 17 of the drive element 16 in a direction asso-
ciated with an upward movement of the heald frame 2
coupled to the crank 6.

[0049] After adjusting is completed, for example when
the position of Fig. 8 is reached, the crank 6 is locked
again to the drive element 16, for example by rotating the
locking pin 31 of the locking unit 30 by means of the tool
40 (seeFig. 6). Inthe meanwhile, the blocking element 27
is moved away from the swivel lever 8, in other words the
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blocking element 27 is displaced so that the blocking
element 27 cannot make any contact with the first swivel
lever 8 and does not hinder the movement of the first
swivel lever 8. Now, by means of the drive motor 15, the
crank 6 can be rotated together with the drive element 16
and the crank 6 can move the first swivel lever 8 with a set
shed stroke causing a movement of the heald frame 2
over a set stroke.

[0050] In order to drive the drive motor 15 for setting or
adjusting the shed stroke, a computer program compris-
ing instructions is used, which computer program, when
the program is executed by a computer, causes the
computer to carry out the adjustment method as ex-
plained above. The computer program comprising in
one embodiment instructions which, when the program
is executed by the computer, cause the computer to
determine a direction of rotation of the drive element
16 associated with an upward movement of a heald frame
2 coupled to the crank 6, in other words a movement of
the heald frame 2 for moving the first swivel lever 8 away
from the blocking element 27. This prevents that the
shedding unit 1 could be damaged by driving the drive
motor 15, in case the locking unit 30 would be not un-
locked well.

[0051] Further the computer program in one embodi-
ment comprises instructions which, when the program is
executed by the computer, cause the computer to deter-
mine a reference angular position of the crank 6 with
respect to the drive element 16 for setting a desired
stroke of the heald frame 2 coupled to the crank 6. For
example, a mutual angular position for a shed stroke
defined by the circular trajectory 38 as shown in Fig. 7
or another mutual angular position for a shed stroke
defined by the circular trajectory 38 as shown in Fig. 8,
which will cause a stroke of the heald frame 2, which
further depends on a coupling position of the first lifting
rod 13 (see Fig. 1) on the first swivel lever 8. For moving
the crank 6 with respect to drive element 16 into the
determined reference angular position, in one embodi-
ment a state of the driving device 5 is chosen, in which the
swivel lever 8 makes contact with the blocking element
27. In this way, the movement of the distal end 24 of the
crank 6 is constrained by the coupling rod 7 to a circular
path having its center at the hinged joint 25. Hence, the
orientation or the direction of the drive element 16 and,
thus, the second eccentricity 36 as shown in Fig. 7,
defines the reference angular position of a starting shed
stroke shown in Fig. 7, and the orientation or the direction
of the second eccentricity 36 as shown in Fig. 8 defines
the reference angular position of a desired starting shed
stroke shown in Fig. 8. The person skilled in the art will
understand that the reference angular positions and the
shed strokes shown in Figs. 7 and 8 are given only as
examples.

[0052] For the control of the drive motor 15, the refer-
ence angular position can be stored, in other words a
reference angular position is determined, in which the
heald frame 2 coupled to the driving device 5 is in a
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defined position, namely the position in which the first
swivel lever 8 can make contact with the blocking element
27. Thus, if the drive element 16 of the driving device 5 is
in this defined position, the first swivel lever 8 and the
heald frame 2 coupled to the first swivel lever 8 are in a
defined position determined by the blocking element 27.
In an alternative embodiment, if the blocking element 27
can make contact with the second swivel lever 10, as
shown in Figs. 1 and 2, the reference angular position will
be determined by the position where the second swivel
lever 10 can make contact with the blocking element 27.

Claims

1. A driving device for a shedding unit (1), the driving
device (5) comprising a rotationally mounted drive
element (16), a crank (6), and a locking unit (30),
wherein the drive element (16) has an axis of rotation
(17), afirstend (18), and a second end (19), wherein
the first end (18) and the second end (19) are dis-
tanced from each other in the direction of the axis of
rotation (17) of the drive element (16), wherein the
drive element (16) is provided at the second end (19)
with a seat (20), wherein the crank (6) is provided
with a coupling element (21), which coupling element
(21) cooperates with the seat (20) for mounting the
crank (6) to the drive element (16) so as to be
rotatable about a seat axis (22) of the seat (20),
which seat axis (22) is parallel but offset to the axis
of rotation (17) of the drive element (16), wherein for
a rotation about the axis of rotation (17) of the drive
element (16) together with the drive element (16), the
crank (6) is releasably lockable to the drive element
(16) in different angular positions with respect to the
drive element (16) by the locking unit (30), charac-
terized in that when the crank (6) is unlocked from
the drive element (16), for adjusting the angular
position of the crank (6) with respect to the drive
element (16), the driving device (5) is configured to
move the drive element (16) about the axis of rotation
(17) of the drive element (16) for causing a relative
movement between the drive element (16) and the
crank (6) aboutthe seat axis (22), whereinmeans are
provided for restricting a movement of a distal end
(24) of the crank (6) to movement along a defined
path, when unlocking the crank (6) from the drive
element (16) and moving the drive element (16)
about the axis of rotation (17) of the drive element
(16).

2. The driving device according to claim 1, character-
ized in that a drive motor (15) is provided, which
drive motor (15) is configured to drive the drive
element (16) so as to move about the axis of rotation
(17) of the drive element (16).

3. Asystem comprising the driving device according to
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claim 1 or 2, and a heald frame (2) coupled to the
driving device (5), characterized in that the driving
device (5) further comprising a first swivel lever (8)
having a first arm and a second arm, wherein the
heald frame (2) is coupled to the first swivel lever (8),
wherein the first swivel lever (8) is swivelable to-and-
fro about a swivel axis (9) between a first position
associated with an upper position of the heald frame
(2) coupled to the first swivel lever (8) and a lower
position associated with a lower position of the heald
frame (2) coupled to the first swivel lever (8), a
coupling rod (7), which is linked to the crank (6) by
a first hinged joint, wherein the coupling rod (7) is
linked to the first arm of the first swivel lever (8) by a
second hinged joint (25), and a blocking element
(27), wherein for adjusting the angular position of
the crank (6) with respect to the drive element (16),
the second hinged joint (25), the first swivel lever (8)
and/or the heald frame (2) coupled to the driving
device (5) is/are held in position by means of the
blocking element (27) while moving the drive ele-
ment (16) about the axis of rotation (17) of the drive
element, thereby restricting the movement of the
distal end (24) of the crank (6) to the defined path.

A system comprising the driving device according to
claim 1 or 2, and a heald frame (2) coupled to the
driving device (5), characterized in that the driving
device (5) further comprising a coupling rod (7)
coupled to the distal end (24) of the crank (6), a first
swivel lever (8), which first swivel lever (8) is linked to
the coupling rod (7) and swivelable to-and-fro about
a swivel axis (9) between an upper position and a
lower position, a connecting rod (11), and a second
swivel lever (10), which second swivel lever (10) is
swivelable to-and-fro about a swivel axis (12) be-
tween an upper position and a lower position, and is
linked to the first swivel lever (8) by means of a
connecting rod (11), wherein the means for restrict-
ing the movement of the distal end (24) of the crank
(6) when unlocking the crank (6) from the drive
element (16)is a blocking element (27), which block-
ing element (27) can be arranged in the range of one
of the first swivel lever (8), the connecting rod (11),
the second swivel lever (10), and the heald frame (2)
coupled to the driving device (5) to hinder a move-
ment of the first swivel lever (8), the connecting rod
(11), the second swivel lever (10), and the heald
frame (2), and can be displaced so that it does not
hinder the movement of the first swivel lever (8), the
connecting rod (11), the second swivel lever (10),
and the heald frame (2).

The system according to claim 3 or 4, characterized
in that the blocking element (27) is configured to be
placed under the first swivel lever (8), when the heald
frame (2) coupled to the first swivel lever (8) is in an
upper position, and the heald frame (2) is adapted to
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be moved downwards until the first swivel lever (8)
abuts against the blocking element (27).

A weaving machine with a driving device according
to claim 1 or 2, or with a system according to any one
of claims 3 to 5.

A method for adjusting a shed stroke of a driving
device (5) for a shedding unit (1), the driving device
(5) comprising a rotationally mounted drive element
(16), a crank (6), and a locking unit (30), wherein the
drive element (16) has an axis of rotation (17), a first
end (18), and asecond end (19), wherein the firstend
(18) and the second end (19) are distanced from
each other in the direction of the axis of rotation (17)
of the drive element (16), wherein the drive element
(16) is provided at the second end (19) with a seat
(20), wherein the crank (6) is provided with a coupling
element (21), which coupling element (21) coop-
erates with the seat (20) for mounting the crank (6)
to the drive element (16) so as to be rotatable about a
seat axis (22) of the seat (20), which seat axis (22)
extends parallel but offset to the axis of rotation (17)
of the drive element (16), and wherein for a rotation
about the axis of rotation (17) of the drive element
(16) together with the drive element (16), the crank
(6) is releasably lockable to the drive element (16) in
different angular positions with respect to the drive
element (16) by the locking unit (30), characterized
in that when the crank (6) is unlocked from the drive
element (16), for adjusting the angular position of the
crank (6) with respect to the drive element (16), the
drive element (16) is moved about the axis of rotation
(17) of the drive element (16) for causing a relative
movement between the drive element (16) and the
crank (6) about the seat axis (22), wherein a move-
ment of a distal end (24) of the crank (6) is restricted
to a movementalong a defined path, when unlocking
the crank (6) from the drive element (16) and moving
the drive element (16) about the axis of rotation (17)
of the drive element (16).

The method according to claim 7, characterized in
that the driving device (5) further comprising a first
swivel lever (8) having a first arm and a second arm,
wherein the first swivel lever (8) is swivelable to-and-
fro about a swivel axis (9) between a first position
associated with an upper position of a heald frame
(2) coupled to the first swivel lever (8) and a lower
position associated with a lower position of the heald
frame (2) coupled to the first swivel lever (8), a
coupling rod (7), which is linked to the crank (6) by
a first hinged joint, wherein the coupling rod (7) is
linked to the first arm of the first swivel lever (8) by a
second hinged joint (25), and a blocking element
(27), wherein for adjusting the angular position of
the crank (6) with respect to the drive element (16),
the second hinged joint (25), the first swivel lever (8)
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and/or the heald frame (2) coupled to the driving
device (5) is/are held in position by means of the
blocking element (27) while moving the drive ele-
ment (16) about the axis of rotation (17) of the drive
element, thereby restricting the movement of the
distal end (24) of the crank (6) to a defined path.

The method according to claim 7, characterized in
that the driving device (5) further comprising a cou-
plingrod (7) coupled to the distal end (24) of the crank
(6), afirst swivel lever (8), which first swivel lever (8)
is linked to the coupling rod (7) and swivelable to-
and-fro about a swivel axis (9) between an upper
position and a lower position, a connecting rod (11),
and a second swivel lever (10), which second swivel
lever (10) is swivelable to-and-fro about a swivel axis
(12) between an upper position and a lower position,
and is linked to the first swivel lever (8) by means of a
connecting rod (11), wherein the means for restrict-
ing the movement of the distal end (24) of the crank
(6) when unlocking the crank (6) from the drive
element (16) is a blocking element (27), which block-
ing element (27) can be arranged in the range of one
of the first swivel lever (8), the connecting rod (11),
the second swivel lever (10), and a heald frame (2)
coupled to the driving device (5) to hinder a move-
ment of the first swivel lever (8), the connecting rod
(11), the second swivel lever (10), and the heald
frame (2), and can be displaced so that it does not
hinder the movement of the first swivel lever (8), the
connecting rod (11), the second swivel lever (10),
and the heald frame (2).

The method according to claim 8 or 9, characterized
in that the heald frame (2) coupled to the first swivel
lever (8) is moved to an upper position, the blocking
element (27)is placed under the first swivel lever (8),
and the heald frame (2) is moved downwards until
the first swivel lever (8) abuts against the blocking
element (27).

The method according to any one of claims 7 to 10,
characterized in that the drive element (16) is dri-
ven to move about the axis of rotation (17) of the drive
element (16) by a drive motor (15) when the crank (6)
is unlocked from the drive element (16) for adjusting
the angular position of the crank (6) with respect to
the drive element (16).

The method according to any one of claims 7 to 11,
characterized in that for adjusting the angular posi-
tion of the crank (6) with respect to the drive element
(16), the drive element (16) is moved about the axis
of rotation (17) of the drive element (16) in a direction
associated with an upward movement of a heald
frame (2) coupled to the crank (6).

A computer program for use with the driving device
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(5) according to claim 2, the computer program
comprising instructions which, when the program
is executed by a computer, cause the computer to
drive the drive motor (15) for adjusting a shed stroke
of the driving device (5) when the crank (6) is un-
locked from the drive element (16), wherein the drive
element (16) is driven to move about the axis of
rotation (17) of the drive element (16) by the drive
motor (15) for causing a relative movement between
the drive element (16) and the crank (6) about the
seat axis (22).

The computer program according to claim 13, further
comprising instructions which, when the program is
executed by the computer, cause the computer to
determine a stored reference angular position of the
crank (6) with respect to the drive element (16) for
setting a desired stroke of the heald frame (2)
coupled to the crank (6).

The computer program according to claim 14, further
comprising instructions which, when the program is
executed by the computer, cause the computer to
determine a necessary movement of the drive ele-
ment (16) about the axis of rotation (17) for achieving
a relative movement of the crank (6) with respect to
the drive element (16) into said stored reference
angular position, when the movement of the distal
end (24) of the crank (6) is restricted to the movement
along the defined path when moving the drive ele-
ment (16).

Patentanspriiche

1.

Eine Antriebsvorrichtung fur eine Fachbildungsein-
heit (1), die Antriebsvorrichtung (5) umfasstein dreh-
bar montiertes Antriebselement (16), eine Kurbel (6),
und eine Verriegelungseinheit (30), wobei das An-
triebselement (16) eine Rotationsachse (17), ein
erstes Ende (18), und ein zweites Ende (19) auf-
weist, wobei das erste Ende (18) und das zweite
Ende (19) in der Richtung der Rotationsachse (17)
des Antriebselements (16) voneinander beabstan-
detsind, wobei das Antriebselement (16) am zweiten
Ende (19) mit einem Sitz (20) versehen ist, wobei die
Kurbel (6) mit einem Kupplungselement (21) ver-
sehen ist, welches Kupplungselement (21) mit
dem Sitz (20) zusammenwirkt, um die Kurbel (6)
an dem Antriebselement (16) so zu montieren, dass
es um eine Sitzachse (22) des Sitzes (20) drehbar
ist, welche Sitzachse (22) parallel, aber versetzt zur
Rotationsachse (17) des Antriebselements (16) ist,
wobei fiir eine Rotation um die Rotationsachse (17)
des Antriebselements (16) zusammen mit dem An-
triebselement (16), die Kurbel (6) lésbar an dem
Antriebselement (16) in unterschiedlichen Winkel-
positionen beziiglich des Antriebselements (16)
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durch die Verriegelungseinheit (30) verriegelbar ist,
dadurch gekennzeichnet, dass wenn die Kurbel
(6) vom Antriebselement (16) entriegelt ist, zum Ein-
stellen der Winkelposition der Kurbel (6) beziiglich
des Antriebselements (16), die Antriebsvorrichtung
(5) dazu ausgebildet ist, um das Antriebselement
(16) um die Rotationsachse (17) des Antriebsele-
ments (16) zu bewegen, um eine relative Bewegung
zwischen dem Antriebselement (16) und der Kurbel
(6) um die Sitzachse (22) zu bewirken, wobei Mittel
vorgesehen sind, um eine Bewegung eines distalen
Endes (24) der Kurbel (6) auf eine Bewegung ent-
lang einer definierten Bahn zu beschranken, beim
Entriegeln der Kurbel (6) vom Antriebselement (16)
und beim Bewegen des Antriebselements (16) um
die Rotationsachse (17) des Antriebselements (16).

Die Antriebsvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass ein Antriebsmotor (15) vor-
gesehen ist, welcher Antriebsmotor (15) dazu aus-
gebildet ist, das Antriebselement (16) so anzutrei-
ben, dass es um die Rotationsachse (17) des An-
triebselements (16) bewegt.

Ein System umfassend die Antriebsvorrichtung nach
Anspruch 1 oder 2, und einen mit der Antriebsvor-
richtung (5) gekoppelten Webschaft (2), dadurch
gekennzeichnet, dass die Antriebsvorrichtung (5)
weiter umfasst einen ersten Schwenkhebel (8) mit
einem ersten Arm und einem zweiten Arm, wobei der
Webschaft (2) mit dem ersten Schwenkhebel (8)
gekoppelt ist, wobei der erste Schwenkhebel (8)
um eine Schwenkachse (9) zwischen einer ersten
Position, die einer oberen Position des mit dem
ersten Schwenkhebel (8) gekoppelten Webschafts
(2) zugeordnet ist, und einer unteren Position, die
einer unteren Position des mit dem ersten Schwenk-
hebel (8) gekoppelten Webschafts (2) zugeordnet
ist, hin- und her schwenkbar ist, eine Kupplungs-
stange (7), die durch ein erstes Scharniergelenk mit
der Kurbel (6) verbunden ist, wobei die Kupplungs-
stange (7) durch ein zweites Scharniergelenk (25)
mit dem ersten Arm des ersten Schwenkhebels (8)
verbunden ist, und ein Blockierelement (27), wobei
zum Einstellen der Winkelposition der Kurbel (6) in
Bezug auf das Antriebselement (16), das zweite
Scharniergelenk (25), der erste Schwenkhebel (8)
und/oder der mit der Antriebsvorrichtung (5) gekop-
pelte Webschaft (2) mittels des Blockierelements
(27) in Position gehalten wird/werden, wahrend
das Antriebselement (16) um die Rotationsachse
(17) des Antriebselements bewegt wird, wodurch
die Bewegung des distalen Endes (24) der Kurbel
(6) auf die definierte Bahn beschrankt wird.

Ein System umfassend die Antriebsvorrichtung nach
Anspruch 1 oder 2, und einen mit der Antriebsvor-
richtung (5) gekoppelten Webschaft (2), dadurch
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gekennzeichnet, dass die Antriebsvorrichtung (5)
weiter umfasst eine amdistalen Ende (24) der Kurbel
(6) gekoppelte Kupplungsstange (7), einen ersten
Schwenkhebel (8), welcher erste Schwenkhebel (8)
mit der Kupplungsstange (7) verbunden ist und hin-
und her um eine Schwenkachse (9) zwischen einer
oberen Position und einer unteren Position
schwenkbar ist, eine Verbindungsstange (11), und
einen zweiten Schwenkhebel (10), welcher zweite
Schwenkhebel (10) hin- und her um eine Schwenk-
achse (12) zwischen einer oberen Position und einer
unteren Position schwenkbar ist, und mittels einer
Verbindungsstange (11) mit dem ersten Schwenk-
hebel (8) verbunden ist, wobei die Mittel zum Be-
schranken der Bewegung des distalen Endes (24)
der Kurbel (6) wenn die Kurbel (6) vom Antriebs-
element (16) entriegelt wird ein Blockierelement (27)
ist, welches Blockierelement (27) im Bereich eines
des ersten Schwenkhebels (8), der Verbindungs-
stange (11), des zweiten Schwenkhebels (10), und
des mit der Antriebsvorrichtung (5) gekoppelten
Webschafts (2) angeordnet werden kann, um eine
Bewegung des ersten Schwenkhebels (8), der Ver-
bindungsstange (11), des zweiten Schwenkhebels
(10), und des Webschafts (2) zu behindern, und so
verschoben werden kann, dass er die Bewegung
des ersten Schwenkhebels (8), der Verbindungs-
stange (11), des zweiten Schwenkhebels (10), und
des Webschafts (2) nicht behindert.

Das System nach Anspruch 3 oder 4, dadurch ge-
kennzeichnet, dass das Blockierelement (27) dazu
ausgebildet ist, unter den ersten Schwenkhebel (8)
angeordnet zu werden, wenn der mit dem ersten
Schwenkhebel (8) gekoppelte Webschaft (2) sich
in einer oberen Position befindet, und der Webschaft
(2) dazu ausgebildet ist, nach unten bewegt zu wer-
den, bis den ersten Schwenkhebel (8) am Blockier-
element (27) anliegt.

Eine Webmaschine mit einer Antriebsvorrichtung
nach Anspruch 1 oder 2, oder mit einem System
nach einem der Anspriiche 3 bis 5.

Ein Verfahren zum Einstellen eines Fachhubs einer
Antriebsvorrichtung (5) fir eine Fachbildungseinheit
(1), die Antriebsvorrichtung (5) umfasst ein drehbar
montiertes Antriebselement (16), eine Kurbel (6),
und eine Verriegelungseinheit (30), wobei das An-
triebselement (16) eine Rotationsachse (17), ein
erstes Ende (18), und ein zweites Ende (19) auf-
weist, wobei das erste Ende (18) und das zweite
Ende (19) in der Richtung der Rotationsachse (17)
des Antriebselements (16) voneinander beabstan-
detsind, wobei das Antriebselement (16) am zweiten
Ende (19) mit einem Sitz (20) versehen ist, wobei die
Kurbel (6) mit einem Kupplungselement (21) ver-
sehen ist, welches Kupplungselement (21) mit
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dem Sitz (20) zusammenwirkt, um die Kurbel (6) an
dem Antriebselement (16) so zu montieren, dass es
um eine Sitzachse (22) des Sitzes (20) drehbar ist,
welche Sitzachse (22) sich parallel aber versetzt zur
Rotationsachse (17) des Antriebselements (16) er-
streckt, und wobei fir eine Rotation um die Rota-
tionsachse (17) des Antriebselements (16) zusam-
men mit dem Antriebselement (16), die Kurbel (6)
I6sbar an dem Antriebselement (16) in unterschied-
lichen Winkelpositionen bezlglich des Antriebsele-
ments (16) durch die Verriegelungseinheit (30) ver-
riegelbar ist, dadurch gekennzeichnet, dass wenn
die Kurbel (6) vom Antriebselement (16) entriegelt
ist, zum Einstellen der Winkelposition der Kurbel (6)
bezliglich des Antriebselements (16), das Antriebs-
element (16) um die Rotationsachse (17) des An-
triebselements (16) bewegt wird, um eine relative
Bewegung zwischen dem Antriebselement (16) und
der Kurbel (6) um die Sitzachse (22) zu bewirken,
wobei eine Bewegung eines distalen Endes (24) der
Kurbel (6) auf eine Bewegung entlang einer definier-
ten Bahn beschrankt wird, wenn die Kurbel (6) vom
Antriebselement (16) entriegelt und das Antriebs-
element (16) um die Rotationsachse (17) des An-
triebselements (16) bewegt wird.

Das Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Antriebsvorrichtung (5) weiter
umfasst einen ersten Schwenkhebel (8) mit einem
ersten Arm und einem zweiten Arm, wobei der erste
Schwenkhebel (8) hin- und her um eine Schwenk-
achse (9) zwischen einer ersten Position, die einer
oberen Position eines mitdem ersten Schwenkhebel
(8) gekoppelten Webschafts (2) zugeordnet ist, und
einer unteren Position, die einer unteren Position
des mit dem ersten Schwenkhebel (8) gekoppelten
Webschafts (2) zugeordnet ist, schwenkbar ist, eine
Kupplungsstange (7), die durch ein erstes Schar-
niergelenk mit der Kurbel (6) verbunden ist, wobei
die Kupplungsstange (7) durch ein zweites Schar-
niergelenk (25) mit dem ersten Arm des ersten
Schwenkhebels (8) verbunden ist, und ein Blockier-
element (27), wobei zum Einstellen der Winkelposi-
tion der Kurbel (6) in Bezug auf das Antriebselement
(16), das zweite Scharniergelenk (25), der erste
Schwenkhebel (8) und/oder der mit der Antriebsvor-
richtung (5) gekoppelte Webschaft (2) mittels des
Blockierelements (27) in Position gehalten wird/wer-
den, wahrend das Antriebselement (16) um die Ro-
tationsachse (17) des Antriebselements bewegt
wird, wodurch die Bewegung des distalen Endes
(24) der Kurbel (6) auf eine definierte Bahn be-
schrankt wird.

Das Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Antriebsvorrichtung (5) weiter
umfasst eine mit dem distalen Ende (24) der Kurbel
(6) gekoppelte Kupplungsstange (7), einen ersten
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Schwenkhebel (8), welcher erste Schwenkhebel (8)
mit der Kupplungsstange (7) verbunden ist und hin-
und her um eine Schwenkachse (9) zwischen einer
oberen Position und einer unteren Position
schwenkbar ist, eine Verbindungsstange (11), und
einen zweiten Schwenkhebel (10), welcher zweite
Schwenkhebel (10) hin- und her um eine Schwenk-
achse (12) zwischen einer oberen Position und einer
unteren Position schwenkbar ist, und mittels einer
Verbindungsstange (11) mit dem ersten Schwenk-
hebel (8) verbunden ist, wobei die Mittel zum Be-
schranken der Bewegung des distalen Endes (24)
der Kurbel (6) wenn die Kurbel (6) vom Antriebs-
element (16) entriegelt wird ein Blockierelement (27)
ist, welches Blockierelement (27) im Bereich eines
des ersten Schwenkhebels (8), der Verbindungs-
stange (11), des zweiten Schwenkhebels (10), und
eines mit der Antriebsvorrichtung (5) gekoppelten
Webschafts (2) angeordnet werden kann, um eine
Bewegung des ersten Schwenkhebels (8), der Ver-
bindungsstange (11), des zweiten Schwenkhebels
(10), und des Webschafts (2) zu behindern, und so
verschoben werden kann, dass es die Bewegung
des ersten Schwenkhebels (8), der Verbindungs-
stange (11), des zweiten Schwenkhebels (10), und
des Webschafts (2) nicht behindert.

Das Verfahren nach Anspruch 8 oder 9, dadurch
gekennzeichnet, dass der mit dem ersten
Schwenkhebel (8) gekoppelten Webschaft (2) in
eine obere Position bewegt wird, das Blockierele-
ment (27) unter dem ersten Schwenkhebel (8) an-
geordnet wird, und der Webschaft (2) nach unten
bewegt wird, bis den ersten Schwenkhebel (8) am
Blockierelement (27) anliegt.

Das Verfahren nach einem der Anspriiche 7 bis 10,
dadurch gekennzeichnet, dass das Antriebsele-
ment (16) durch einen Antriebsmotor (15) zur Bewe-
gung um die Rotationsachse (17) des Antriebsele-
ments (16) angetrieben wird, wenn die Kurbel (6)
vom Antriebselement (16) entriegelt ist zur Einstel-
lung der Winkelposition der Kurbel (6) in Bezug auf
das Antriebselement (16).

Das Verfahren nach einem der Anspriiche 7 bis 11,
dadurch gekennzeichnet, dass zur Einstellung der
Winkelposition der Kurbel (6) in Bezug auf das An-
triebselement (16), das Antriebselement (16) um die
Rotationsachse (17) des Antriebselements (16) in
einer Richtung bewegt wird, die mit einer Aufwarts-
bewegung des mit der Kurbel (6) gekoppelten Web-
schafts (2) verbunden ist.

Ein Computerprogramm zur Verwendung mit der
Antriebsvorrichtung (5) nach Anspruch 2, das Com-
puterprogramm umfasst Anweisungen, die, wenn
das Programm durch einen Computer ausgefihrt
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wird, den Computer veranlassen, den Antriebsmotor
(15) zum Einstellen eines Fachhubs der Antriebs-
vorrichtung (5) anzutreiben, wenn die Kurbel (6) vom
Antriebselement (16) entriegelt wird, wobei das An-
triebselement (16) durch den Antriebsmotor (15) zur
Bewegung um die Rotationsachse (17) des Antrieb-
selements (16) angetrieben wird, um eine relative
Bewegung zwischen dem Antriebselement (16) und
der Kurbel (6) um die Sitzachse (22) zu bewirken.

Das Computerprogramm nach Anspruch 13 umfasst
weiter Anweisungen, die, wenn das Programm
durch den Computer ausgefuhrt wird, den Computer
veranlassen, eine gespeicherte Referenzwinkelpo-
sition der Kurbel (6) in Bezug auf das Antriebsele-
ment (16) zum Einstellen eines gewilinschten Hubs
des mit der Kurbel (6) gekoppelten Webschafts (2)
zu bestimmen.

Das Computerprogramm nach Anspruch 14 umfasst
weiter Anweisungen, die, wenn das Programm
durch den Computer ausgefiihrt wird, den Computer
veranlassen, eine notwendige Bewegung des An-
triebselements (16) um die Rotationsachse (17) zu
bestimmen, um eine relative Bewegung der Kurbel
(6) in Bezug auf das Antriebselement (16) in der
genannten gespeicherten Referenzwinkelposition
zu erreichen, wenn die Bewegung des distalen En-
des (24) der Kurbel (6) auf die Bewegung entlang der
definierten Bahn beim Bewegen des Antriebsele-
ments (16) beschrankt ist.

Revendications

Un dispositif d’entrainement pour une unité de for-
mation de la foule (1), le dispositif d’entrainement (5)
comprenant un élément d’entrainement (16) monté
rotatif, une manivelle (6), et une unité de verrouillage
(30), dans lequel I'élément d’entrainement (16) a un
axe de rotation (17), une premiére extrémité (18), et
une deuxiéme extrémité (19), dans lequel la pre-
miere extrémité (18) et la deuxiéme extrémité (19)
sont éloignées 'une de l'autre dans la direction de
'axe de rotation (17) de I'élément d’entrainement
(16), dans lequel I'élément d’entrainement (16) est
prévu a la deuxieme extrémité (19) d’un sieége (20),
dans lequel la manivelle (6) est prévue d’un élément
d’accouplement (21), lequel élément d’accouple-
ment (21) coopére avec le siege (20) pour monter
la manivelle (6) surI'élément d’entrainement (16) de
maniére & étre rotatif autour d’un axe du siége (22)
du siege (20), lequel axe du sieége (22) est parallele
mais décalé a I'axe de rotation (17) de I'élément
d’entrainement (16), dans lequel pour une rotation
autour de I'axe de rotation (17) de I'élément d’en-
trainement (16) conjointement avec I'élément d’en-
trainement (16), la manivelle (6) peut étre verrouillée
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de maniere amovible sur I'élément d’entrainement
(16) dans différentes positions angulaires par rap-
port a I'élément d’entrainement (16) par l'unité de
verrouillage (30), caractérisé en ce que lorsque la
manivelle (6) est déverrouillée de I'élément d’entrai-
nement (16), pour régler la position angulaire de la
manivelle (6) par rapport a I'élément d’entrainement
(16), le dispositif d’entrainement (5) est configuré
pour déplacer I'élément d’entrainement (16) autour
de I'axe de rotation (17) de I'élément d’entrainement
(16) pour provoquer un déplacement relatif entre
I'élément d’entrainement (16) et la manivelle (6)
autour de l'axe du siége (22), dans lequel des
moyens sont prévus pour limiter un déplacement
d’'une extrémité distale (24) de la manivelle (6) a
un déplacement le long d’'un trajet défini, lors du
déverrouillage de la manivelle (6) de I'élément d’en-
trainement (16) et lors du déplacement de I'élément
d’entrainement (16) autour de I'axe de rotation (17)
de I'élément d’entrainement (16).

Le dispositif d’entrainement selon la revendication 1,
caractérisé en ce qu’un moteur d’entrainement
(15) est prévu, lequel moteur d’entrainement (15)
est configuré pour entrainer I'élément d’entraine-
ment (16) de maniere a se déplacer autour de I'axe
de rotation (17) de I'élément d’entrainement (16).

Un systéme comprenant le dispositif d’entrainement
selonlarevendication 1ou 2, etun cadre delisses (2)
couplé au dispositif d’entrainement (5), caractérisé
en ce que le dispositif d’entrainement (5) compre-
nant en outre un premier levier pivotant (8) ayant un
premier bras et un deuxiéme bras, dans lequel le
cadre de lisses (2) couplé au premier levier pivotant
(8), dans lequel le premier levier pivotant (8) peut
pivoter en va-et-vient autour d’'un axe pivotant (9)
entre une premiére position associée a une position
supérieure du cadre de lisses (2) couplé au premier
levier pivotant (8) et une position inférieure associée
aune positioninférieure du cadre de lisses (2) couplé
au premier levier pivotant (8), une tige d’accouple-
ment (7), qui est reliée a la manivelle (6) par un
premier joint articulé, dans lequel la tige d’accou-
plement (7) est reliée au premier bras du premier
levier pivotant (8) par un deuxieéme joint articulé (25),
et un élément de blocage (27), dans lequel pour
régler la position angulaire de la manivelle (6) par
rapportal’élémentd’entrainement (16), le deuxieme
joint articulé (25), le premier levier pivotant (8) et/ou
le cadre de lisses (2) couplé au dispositif d’entrai-
nement (5) est/sont maintenu(s) en position au
moyen de I'élément de blocage (27) en déplacant
I'élément d’entrainement (16) autour de l'axe de
rotation (17) de I'élément d’entrainement, ce qui
limite le déplacement de I'extrémité distale (24) de
la manivelle (6) vers le trajet défini.



25 EP 4 269 675 B1 26

Un systéme comprenant le dispositif d’entrainement
selonlarevendication 1 ou 2, etun cadre delisses (2)
couplé au dispositif d’entrainement (5), caractérisé
en ce que le dispositif d’entrainement (5) compre-
nant en outre une tige d’accouplement (7) couplée a
I'extrémité distale (24) de lamanivelle (6), un premier
levier pivotant (8), lequel premier levier pivotant (8)
est relié a la tige d’accouplement (7) et peut pivoter
en va-et-vient autour d’un axe pivotant (9) entre une
position supérieure et une position inférieure, une
tige de connexion (11), et un deuxiéme levier pivo-
tant (10), lequel deuxiéme levier pivotant (10) peut
pivoter en va-et-vient autour d’'un axe pivotant (12)
entre une position supérieure et une position infé-
rieure, et est relié au premier levier pivotant (8) au
moyen d’une tige de connexion (11), dans lequel les
moyens pour limiter le déplacement de I'extrémité
distale (24) de la manivelle (6) lors du déverrouillage
de la manivelle (6) de I'élément d’entrainement (16)
est un élément de blocage (27), lequel élément de
blocage (27) peut étre disposé dans la région de I'un
du premier levier pivotant (8), de la tige de connexion
(11), du deuxieéme levier pivotant (10), et du cadre de
lisses (2) couplé au dispositif d’entrainement (5)
pour empécher un déplacement du premier levier
pivotant (8), de la tige de connexion (11), du deu-
xiéme levier pivotant (10), etdu cadre de lisses (2), et
peut étre déplacé de maniére a ne pas empécher le
déplacement du premier levier pivotant (8), de latige
de connexion (11), du deuxiéme levier pivotant (10),
et du cadre de lisses (2).

Le systeme selon la revendication 3 ou 4, caracté-
risé en ce que I'élément de blocage (27) est confi-
guré pour étre disposé sous le premier levier pivotant
(8), lorsque le cadre de lisses (2) couplé au premier
levier pivotant (8) est dans une position supérieure,
et le cadre de lisses (2) est congu pour étre déplacé
en bas jusqu’a ce que le premier levier pivotant (8)
vienne en butée contre I'élément de blocage (27).

Une machine a tisser avec un dispositif d’entraine-
ment selon la revendication 1 ou 2, ou avec un
systéeme selon I'une quelconque des revendications
3as.

Un procédé pour régler une course de la foule d’'un
dispositif d’entrainement (5) pour une unité de for-
mation de la foule (1), le dispositif d’entrainement (5)
comprenant un élément d’entrainement (16) monté
rotatif, une manivelle (6), et une unité de verrouillage
(30), dans lequel I'élément d’entrainement (16) a un
axe de rotation (17), une premiére extrémité (18), et
une deuxieme extrémité (19), dans lequel la pre-
miére extrémité (18) et la deuxiéme extrémité (19)
sont éloignées 'une de l'autre dans la direction de
'axe de rotation (17) de I'élément d’entrainement
(16), dans lequel I'élément d’entrainement (16) est
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prévu a la deuxieme extrémité (19) d’un siége (20),
dans lequel la manivelle (6) est prévue d’un élément
d’accouplement (21), lequel élément d’accouple-
ment (21) coopére avec le siége (20) pour monter
la manivelle (6) sur I'élément d’entrainement (16) de
maniére a étre rotatif autour d’'un axe du siege (22)
du siége (20), lequel axe du siege (22) s’étend
paralléle mais décalé a I'axe de rotation (17) de
I'élément d’entrainement (16), et dans lequel pour
une rotation autour de l'axe de rotation (17) de
I'élément d’entrainement (16) conjointement avec
I'élément d’entrainement (16), la manivelle (6) peut
étre verrouillée de maniére amovible sur I'élément
d’entrainement (16) dans différentes positions an-
gulaires par rapport a I'élément d’entrainement (16)
par I'unité de verrouillage (30), caractérisé en ce
que lorsque la manivelle (6) est déverrouillée de
I'élément d’entrainement (16), pour régler la position
angulaire de la manivelle (6) par rapport a I'élément
d’entrainement (16), I'élément d’entrainement (16)
est déplacé autour de I'axe de rotation (17) de I'élé-
ment d’entrainement (16) pour provoquer un dépla-
cement relatif entre 'élément d’entrainement (16) et
la manivelle (6) autour de I'axe du siege (22), dans
lequel un déplacement d’une extrémité distale (24)
de lamanivelle (6) estlimité a un déplacementlelong
d’un trajet défini, lors du déverrouillage de la mani-
velle (6) de I'élément d’entrainement (16) et du dé-
placement de I'élément d’entrainement (16) autour
de I'axe de rotation (17) de I'élément d’entrainement
(16).

Le procédé selon la revendication 7, caractérisé en
ce que le dispositif d’entrainement (5) comprenant
en outre un premier levier pivotant (8) ayant un
premier bras et un deuxiéme bras, dans lequel le
premier levier pivotant (8) peut pivoter en va-et-vient
autour d'un axe pivotant (9) entre une premiére
position associée a une position supérieure d’un
cadre de lisses (2) couplé au premier levier pivotant
(8) et une position inférieure associée a une position
inférieure du cadre de lisses (2) couplé au premier
levier pivotant (8), une tige d’accouplement (7), qui
est reliée a la manivelle (6) par un premier joint
articulé, dans lequel la tige d’accouplement (7) est
reliée au premier bras du premier levier pivotant (8)
par un deuxiéme joint articulé (25), et un élément de
blocage (27), dans lequel pour régler la position
angulaire de la manivelle (6) par rapport a I'élément
d’entrainement (16), le deuxiéme joint articulé (25),
le premier levier pivotant (8) et/ou le cadre de lisses
(2) couplé au dispositif d’entrainement (5) est/sont
maintenu(s) en position au moyen de I'élément de
blocage (27) en déplacant I'élément d’entrainement
(16) autour de I'axe de rotation (17) de I'élément
d’entrainement, ce qui limite le déplacement de I'ex-
trémité distale (24) de la manivelle (6) vers un trajet
deéfini.
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Le procédeé selon la revendication 7 caractérisé en
ce que le dispositif d’entrainement (5) comprenant
en outre une tige d’accouplement (7) couplée a
I'extrémité distale (24) de lamanivelle (6), un premier
levier pivotant (8), lequel premier levier pivotant (8)
est relié a la tige d’accouplement (7) et peut pivoter
en va-et-vient autour d’'un axe pivotant (9) entre une
position supérieure et une position inférieure, une
tige de connexion (11), et un deuxiéme levier pivo-
tant (10), lequel deuxiéme levier pivotant (10) peut
pivoter en va-et-vient autour d’un axe pivotant (12)
entre une position supérieure et une position infé-
rieure, et est relié au premier levier pivotant (8) au
moyen d’une tige de connexion (11), dans lequel les
moyens pour limiter le déplacement de I'extrémité
distale (24) de la manivelle (6) lors du déverrouillage
de la manivelle (6) de I'élément d’entrainement (16)
est un élément de blocage (27), lequel élément de
blocage (27) peut étre disposé dans larégion de I'un
du premier levier pivotant (8), de la tige de connexion
(11), du deuxiéme levier pivotant (10), et d'un cadre
de lisses (2) couplé au dispositif d’entrainement (5)
pour empécher un déplacement du premier levier
pivotant (8), de la tige de connexion (11), du deu-
xieme levier pivotant (10), etdu cadre de lisses (2), et
peut étre déplacé de maniére a ne pas empécher le
déplacement du premier levier pivotant (8), de la tige
de connexion (11), du deuxiéme levier pivotant (10),
et du cadre de lisses (2).

Le procédé selon la revendication 8 ou 9, caracté-
risé en ce que le cadre de lisses (2) couplé au
premier levier pivotant (8) est déplacé vers une
position supérieure, I'élément de blocage (27) est
disposé sous le premier levier pivotant (8), etle cadre
de lisses (2) est déplacé en bas jusqu’a ce que le
premier levier pivotant (8) vienne en butée contre
I'élément de blocage (27).

Le procédé selon I'une quelconque des revendica-
tions 7 a 10, caractérisé en ce que I'élément d’en-
trainement (16) est entrainé pour se déplacer autour
de I'axe de rotation (17) de I'élément d’entrainement
(16) par un moteur d’entrainement (15) lorsque la
manivelle (6) est déverrouillée de I'élément d’entrai-
nement (16) pour régler la position angulaire de la
manivelle (6) par rapport a I'élément d’entrainement
(16).

Le procédé selon I'une quelconque des revendica-
tions 7 a 11, caractérisé en ce que pour régler la
position angulaire de la manivelle (6) par rapport a
I'élément d’entrainement (16), I'élément d’entraine-
ment (16) estdéplacé autour de I'axe de rotation (17)
de I'élément d’entrainement (16) dans une direction
associée a un déplacement vers le haut d’'un cadre
de lisses (2) couplé a la manivelle (6).
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Un programme d’ordinateur a utiliser avec le dispo-
sitif d’entrainement (5) selon la revendication 2, le
programme d’ordinateur comprenant des instruc-
tions qui, lorsque le programme est exécuté par
un ordinateur, amenent I'ordinateur a entrainer le
moteur d’entrainement (15) pour régler une course
de la foule du dispositif d’entrainement (5) lorsque la
manivelle (6) est déverrouillée de I'élément d’entrai-
nement (16), dans lequel I'élément d’entrainement
(16) est entrainé pour se déplacer autour de I'axe de
rotation (17) de I'élément d’entrainement (16) par le
moteur d’entrainement (15) pour provoquer un dé-
placementrelatif entre I'élément d’entrainement (16)
et la manivelle (6) autour de I'axe du sieége (22).

Le programme d’ordinateur selon la revendication
13, comprenant en outre des instructions qui,
lorsque le programme est exécuté par l'ordinateur,
amenent I'ordinateur a déterminer une position an-
gulaire de référence stockée de la manivelle (6) par
rapport a I'élément d’entrainement (16) pour régler
une course souhaitée du cadre de lisses (2) couplé a
la manivelle (6).

Le programme d’ordinateur selon la revendication
14, comprenant en outre des instructions qui,
lorsque le programme est exécuté par l'ordinateur,
ameénent I'ordinateur a déterminer un déplacement
nécessaire de I'élément d’entrainement (16) autour
del’axe derotation (17) pour obtenir un déplacement
relatif de la manivelle (6) par rapport a I'élément
d’entrainement (16) dans ladite position angulaire
de référence stockée, quand le déplacement de
I'extrémité distale (24) de la manivelle (6) est limité
au déplacement le long du trajet défini lors du dé-
placement de I'élément d’entrainement (16).
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