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Description
TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a gripper opener for
opening a gripper clamp of a gripper in a weaving ma-
chine.

[0002] A gripper opener for opening a gripper clamp
of a gripper is disclosed for example in EP 0 309 700 A1.
The gripper opener comprises an opener element having
an operating surface adapted for cooperating with the
gripper clamp for opening the gripper clamp. The opener
elementis mounted movable alonga movementdirection
of the gripper by means of an adjustment device and is
moveable by means of the adjustment device along the
movement direction for an adjustment of an opening po-
sition.

[0003] As described in WO 97/40218 A1, due to the
contact with the gripper clamp, the opener element is
subject to wear. In order to increase the life time of the
opener element, WO 97/40218 A1 proposes to mount
the opener element adjustable in position perpendicular
to the movement direction in order to move the opener
element away from the movement path of the gripper.
[0004] EP 1491670 A1 shows a gripper opener com-
prising a strip-shaped opener element having four
shaped edges, each shaped edge is capable of progres-
sively engaging with a gripper opener lever for opening
a gripper clamp. The gripper opener further comprises a
guide with a guiding channel, wherein the strip-shaped
opener element is mounted in the guiding channel mov-
ably along a movement direction of the gripper so that
one of the shaped edges is presented to contact the grip-
per clamp for opening the gripper clamp.

SUMMARY OF THE INVENTION

[0005] Itis an object of the invention to provide a grip-
per opener and a weaving machine having low manufac-
turing costs and low maintenance costs.

[0006] This object is solved by the gripper opener with
the features of claim 1 and the gripper weaving machine
with the features of claim 13.

[0007] According to a first aspect a gripper opener for
opening a gripper clamp of a gripper in a weaving ma-
chine comprising a strip-shaped opener element and a
guide with a guiding channel is provided, wherein the
guide can be arranged on the weaving machine with the
guiding channel extending in parallel to a movement di-
rection of the gripper, wherein the strip-shaped opener
element is provided with an upper side, a lower side, a
first lateral side and a second lateral side, wherein the
first lateral side and the second lateral side extend be-
tween the upper side and the lower side, wherein the
strip-shaped opener element has afirst operating surface
provided atthefirstlateral side, wherein the firstoperating
surface is adapted for cooperating with the gripper clamp
for opening the gripper clamp, wherein the strip-shaped
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opener element is arrangeable in the guiding channel
movably along the longitudinal direction of the guiding
channel and presents the first operating surface of the
opener element to make contact with the gripper clamp
for opening the gripper clamp, wherein the strip-shaped
opener element is provided at the upper side with a first
coupling element and is provided at the lower side with
asecond coupling element, which is identical in construc-
tion to the first coupling element, wherein the first cou-
pling element and the second coupling element are ar-
ranged centrally in a direction perpendicular to the lon-
gitudinal direction at the upper side and the lower side,
respectively, and positioned in mirror symmetry to one
another, wherein the guide is provided with at least one
counter element, and wherein at least one of the first
coupling element and the second coupling elementforms
a tongue-and-groove connection with the at least one
counter element for guiding the strip-shaped opener el-
ement in the guiding channel perpendicular to the longi-
tudinal direction.

[0008] The tongue-and-groove connection allows for
a reliable guidance of the strip-shaped opener element
perpendicular to the longitudinal direction.

[0009] Due to the contact with the gripper clamp to be
opened, the first operating surface is subjected to wear.
At the end of the life time of the first operating surface,
the strip-shaped opener element can be flipped or turned
and thereby brought into a different orientation and re-
used with a different orientation.

[0010] For example, the strip-shaped opener element
canbe mounted in thefirst orientation in the guiding chan-
nel presenting the first operating surface. Due to the sym-
metric, central arrangement of the first coupling element
and the second coupling element, the strip-shaped open-
er element can be dismounted, brought into a second
orientation by rotating it by 180° about the longitudinal
direction, a normal direction perpendicular to the upper
side and/or a third axis perpendicular to the longitudinal
direction and the normal direction, and re-mounted in the
second orientation in the guide surface, wherein in each
orientation one of the first coupling element and the sec-
ond coupling element cooperates with the counter ele-
ment.

[0011] In one embodiment, only one counter element
is provided. In other embodiments, two counter elements
are provided at opposing sides of the guiding channel,
which cooperate with the first coupling element and the
second coupling element.

[0012] A respective strip-shaped opener element can
be manufactured at low costs. Further, as the strip-
shaped opener element can be mounted and used with
different orientations, the maintenance costs are low.
[0013] In preferred embodiments, the strip-shaped
opener element has four operating surfaces, wherein at
each lateral side two operating surfaces are provided.
With such a design, the strip-shaped opener element can
be used four times, this is with four different orientations,
wherein in each orientation one operating surface is pre-
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sented and in each orientation at least one of the first
coupling element or the second coupling element coop-
erates with the counter element of the guide.

[0014] In one embodiment, the operating surfaces are
different in design, wherein by choosing an orientation
of the strip-shaped opener element with respect to the
guide an opening profile of the gripper clamp is influ-
enced.

[0015] In preferred embodiments, the strip-shaped
opener element has two orthogonal lines of symmetry.
Hence, the operating surfaces are at least within toler-
ances identical in design and an orientation of the strip-
shaped opener element with respect to the guide does
not influence an opening profile of the gripper clamp.
[0016] In one embodiment, the first coupling element
and the second coupling element both are tongues,
wherein corresponding grooves are provided at the guid-
ing channel for receiving the tongues. In preferred em-
bodiments, the first coupling element and the second
coupling element are in the form of a groove each ex-
tending in the longitudinal direction, and the counter el-
ement is a tongue, in particular a tongue protruding from
an edge of an opening of the guiding channel. In one
embodiment, two tongues are provided protruding from
opposing edges of the opening of the guiding channel.
In one embodiment, the tongue extends uninterrupted
over a distance allowing for a sufficient displacement of
the strip-shaped opener element along the tongue.
[0017] In preferred embodiments, the counter element
comprises two distinct tongue parts for providing two dis-
tinct guiding areas in the longitudinal direction. Thereby,
a reliable guidance is provided, while a risk of jamming
or the like due to tolerances is minimized.

[0018] Inone embodiment, the strip-shaped opener el-
ementis manually positioned in the longitudinal direction
for an adjustment of an opening position of a gripper
clamp. In other embodiments, a hydraulic or a pneumatic
drive is provided for positioning the strip-shaped opener
element. In preferred embodiments, the gripper opener
comprises a drive motor drivingly coupled to the strip-
shaped opener element and operable to displace the
strip-shaped opener element along the longitudinal di-
rection. A coupling mechanism for coupling the drive mo-
tor and the strip-shaped opener element is chosen suit-
ably by the person skilled in the art. In preferred embod-
iments, the drive motor is coupled to the strip-shaped
opener element via a crank and a rod.

[0019] In preferred embodiments, the gripper opener
comprises a support plate, wherein the guide is fixable
to a frame of the weaving machine via the support plate.
The gripper and the support plate can be designed as a
preassembled submodule allowing for a simple arrange-
ment on the weaving machine.

[0020] The guide in preferred embodiments is ar-
ranged on the support plate adjustable in position in at
least one of the movement direction of the gripper and a
transversal direction perpendicular to the movement di-
rection of the gripper. By adjusting the position of the
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guide, an opening profile of a gripper clamp, in particular
an opening amount, can be adapted to weaving condi-
tions. In one embodiment, at least one drive mechanism
is provided for adjusting a position of the guide on the
support plate. In preferred embodiments, the guide is ar-
ranged on the support plate manually adjustable in po-
sition. This allows for a cost-efficient design by reducing
the number of drive mechanisms.

[0021] In preferred embodiments, the connection be-
tween the support plate and the guide comprises at least
one slotted hole and a pin-shaped element extending
through the slotted hole. The slotted hole allows for a
reliable relative positioning of the support plate and the
guide within limits. Preferably, the slotted hole is ar-
ranged at a slanted angle with respect to the longitudinal
direction of the guiding channel.

[0022] In one embodiment, the support plate carries
only the gripper opener. In other embodiments, additional
elements are arranged on the support plate. For exam-
ple, in one embodiment, a suction-unit is mounted on the
frame of the weaving machine. The suction-unit in one
embodiment is used to remove dust and/or to keep taut
ends of weft threads that are released by the receiving
gripper, so that these ends would not bound back into
the warp threads.

[0023] In one embodiment, when mounted to a weav-
ing machine the guide and the strip-shaped opener ele-
ment are positioned underneath the support plate be-
tween the frame of the weaving machine and the support
plate.

[0024] Inthiscase, in preferred embodiments, the sup-
port plate is provided with a removeable cover for allow-
ing access to the guide and/or the strip-shaped opener
element positioned underneath the support plate.
[0025] In preferred embodiments, a stop bar is provid-
ed that can be arranged fixed in position on the weaving
machine, so that the gripper is guided sandwiched be-
tween the guide with the strip-shaped opener element
and the stop bar. By means of the stop bar, an unintended
evasive movement of the gripper clamp in contact with
the strip-shaped opener element is avoided.

[0026] According to a second aspect, a weaving ma-
chine comprising a gripper with a gripper clamp and a
gripper opener as described above is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Further characteristics and advantages of the
invention will emerge from the following description of
the embodiments schematically illustrated in the draw-
ings. Throughout the drawings, the same elements will
be denoted by the same reference numerals.

FIG. 1 is a perspective view of a gripper weaving
machine.

FIG. 2 is a view in the direction of the arrow Il of FIG.
1.
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FIG. 3 is a perspective view of the gripper opener
from the back, this means towards the fabric.

FIG. 4 is a perspective view of a gripper opener of
FIG. 3 from the front, this means away from the fab-
ric.

FIG. 5 is a schematic view of a receiver gripper.

FIG. 6 is a perspective view of parts of a second
embodiment of a gripper opener.

FIG. 7 is a perspective view of a strip-shaped opener
element of a gripper opener according to the inven-
tion.

FIG. 8 is a sectional view of the strip-shaped opener
element of FIG. 6.

FIG. 9 is a top view of a part of FIG. 6.
FIG. 10 is a cross section along plane A-A in FIG. 9.
FIG. 11 is a cross section along plane B-B in FIG. 9.

FIG. 12 is the embodiment of FIG. 3 in dismantled
state.

FIG. 13 is the embodiment of FIG. 4 in dismantled
state.

FIG. 14 is a perspective view of a third embodiment
of a gripper opener from the back side.

FIG. 15 is a perspective view of the gripper opener
of FIG. 14 from the front side.

FIG. 16 is the embodiment of FIG. 14 in dismantled
state.

FIG. 17 is the embodiment of FIG. 15 in dismantled
state.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] The weaving machine shown in FIGS. 1 and 2
comprises two rapiers 1, each bearing at its free end a
gripper 2, 3. The gripper 2 is further named bringer grip-
per and the gripper 3 is further named receiver gripper.
At the insertion side of a shed formed of warp threads
12, the bringer gripper 2 receives a weft thread 4 which
is presented to the bringer gripper 2 by a presenting de-
vice 19. A weft thread supply is stored on a spool 17 from
which a weft thread 4 to be inserted is to be removed and
wound on a prewinder 18 before being inserted into the
shed. Usually, there are several spools 17 and several
prewinders 18 from which the weft threads are presented
in a pre-selectable pattern by the presenting device 19
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to the bringer gripper 2.

[0029] The rapiers 1 are driven by drive wheels 6 and
are guided around these drive wheels 6 by guides 7. The
rapiers 1 move into and out again from the shed and as
a result the bringer gripper 2 and the receiver gripper 3
meet centrally in the shed. Thereupon the receiver grip-
per 3 receives the weft thread 4 and pulls the weft thread
4 to the opposite side, this is the side opposite to the
insertion side. Next the inserted weft thread is beaten-
up by a reed 11 against the fabric 13. The reed 11 is
mounted on a sley 10 and moves in reciprocating man-
ner.

[0030] Inordertoform ashed, the warp threads 12 are
selectively raised and lowered by means of so-called
healds 9. The shed is changed after the weft thread 4
has been inserted.

[0031] When the bringer gripper 2 receives a weft
thread 4 presented to it, a gripper clamp mounted on the
bringer gripper 2 is closed. Similar, the receiver gripper
3 also is provided with a gripper clamp holding the weft
thread 4 during transport, which is opened when the re-
ceiver gripper 3 has reached the opposite side. Closing
the gripper clamp of the bringer gripper 2 when receiving
a weft thread 4 and when entering the shed is controlled
by a gripper opener 5. Opening the gripper clamp of the
receiver gripper 3 in the region outside the shed on the
opposite side is controlled by a gripper opener 20.
[0032] The gripper openers 5, 20, for example, each
comprise an opener element 22 (shown in FIG. 3) having
an operating surface adapted to contact the gripper
clamp for opening the gripper clamp. Depending on the
design of the gripper clamp of the gripper 2, 3, a gripper
opener 5, 20 used for opening the gripper clamp com-
prises an opener element 22 located away from the fabric
13 with respect to the movement path of the gripper 2,
3, oran opener element 22 located towards the fabric 13
with respect to the movement path of the gripper 2, 3 in
order to allow that the opener element 22 makes contact
with the gripper clamp.

[0033] FIGS. 3 and 4 show diagrammatically a gripper
opener 20 arranged on the opposite side and comprising
a strip-shaped opener element 22 arranged away from
a fabric 13 with respect to the movement path of the re-
ceiver gripper 3. In an embodiment, as known in WO
02/077343 and shown in FIG. 5, the receiver gripper 3
comprises a moveable gripper clamp 14 with a protruding
contact element 15 that can cooperate with the opener
element 22 of the gripper opener 20 in order to open or
close the gripper clamp 14 of the receiver gripper 3. The
protruding contact element 15 is, for example, provided
at a lever that is part of the gripper clamp 14.

[0034] The gripper opener 20 comprises a guide 21
with a guiding channel 26, whichis arranged on the weav-
ing machine so that the guiding channel 26 extends in
parallel to the movement direction of the gripper 2, 3. The
strip-shaped opener element 22 is mounted in the guiding
channel 26 presenting a first operating surface 61, which
first operating surface 61 is adapted for cooperating with
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the gripper clamp 14 of the receiver gripper 3, more par-
ticular the protruding contact element 15 (shown in FIG.
5) for opening the gripper clamp 14 of the receiver gripper
3. The strip-shaped opener element 22 is received in the
guiding channel 26 movably along the longitudinal direc-
tion of the guiding channel 26, wherein the opener ele-
ment 22 is movable along the longitudinal direction for
an adjustment of an opening position for the gripper
clamp. In order to move the strip-shaped opener element
22, in the embodiment shown in FIGS. 3 and 4 a drive
motor 23 is provided. As shown in more detail in FIG. 6
the drive motor 23 is coupled to the strip-shaped opener
element 22 via a crank 24 and a rod 25. An encoder 68
can be provided at the drive motor 23 to determine the
angular position of the drive motor 23. The drive motor
23 and/or the encoder 68 are coupled to a control unit
(not shown) via an electric cable 69.

[0035] The guide 21, the strip-shaped opener element
22, the drive motor 23 and the coupling mechanism 16
comprising the crank 24 and the rod 25 are shown in FIG.
6. The strip-shaped opener element 22 is shown in FIG.
7 in a perspective view. Further the strip-shaped opener
element 22 together with the guide 21 is shown in differ-
ent ways in FIGS. 8 to 11. FIGS. 12 and 13 show the
embodiments of FIGS. 3 and 4 in dismantled state.
[0036] AscanbebestseeninFIG. 7, the strip-shaped
opener element 22 is provided with an upper side 30, a
lower side 31, a first lateral side 32 and an opposing
second lateral side 33, wherein the first lateral side 32
and the second lateral side 33 extend between the upper
side 30 and the lower side 31.

[0037] Thestrip-shaped opener element 22 shown has
two orthogonal lines of symmetry 82 and 83 diagrammat-
ically indicated by broken lines in FIG. 7.

[0038] The strip-shaped opener element 22 has four
operating surfaces 61, 62, 63, 64 and can be used in four
different orientations. In the embodiment shown, at each
lateral side 32, 33 two operating surfaces of the opener
element 22 are provided, more particularly two operating
surfaces 61, 62 at the lateral side 32 and two operating
surfaces 63, 64 at the lateral side 33. Each operating
surface 61, 62, 63, 64 is adapted for cooperating with the
gripper clamp of the gripper 2, 3 (shown in FIG. 2) for
opening the gripper clamp of the gripper 2, 3. In the em-
bodiment shown, the operating surfaces 61, 62, 63, 64
are identical in design. More particular, the strip-shaped
opener element 22 shown is provided at each lateral side
32, 33 with five surface parts 34, 35, 36 arranged at dif-
ferent angles with respect to a longitudinal direction and
with four transition regions 37, 38 arranged between the
surface parts 34, 35, 36. At both ends, three surface parts
34, 35, 36 and the associated transition regions 37, 38
form an operating surface 61, 62; 63, 64, wherein a cen-
tral surface part 34 is used by both operating surfaces
61, 62; 63, 64.

[0039] Inthe embodimentshown, acomparatively long
straight central surface part 34 is provided. Such a central
surface part 34 is advantageous for controlling an open-
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ing amount of the gripper clamp. In addition, at the distal
ends of the lateral side 32, 33, surface parts 36 with a
comparatively high angle of inclination are provided.
Such surface parts 36 are advantageous in order to open
the gripper clamp quickly. Between the straight central
surface part 34 and the surface parts 36 at the distal
ends, in the embodiment shown surface parts 35 having
a smaller angle of inclination than the surface parts 36
at the distal ends are provided, which is advantageous
for stabilizing the movement of the gripper clamp during
opening or closing.

[0040] Atthe upper side 30 a first coupling element 28
in the form of a groove is provided. At the lower side 31
a second coupling element 79 (shown in FIG. 10), which
is identical in construction to the first coupling element
28, hence, also in the form of a groove, is provided. The
first coupling element 28 and the second coupling ele-
ment 79 are arranged centrally in a direction perpendic-
ular to the longitudinal direction at the upper side 30 and
the lower side 31, respectively. Further, the first coupling
element 28 and the second coupling element 79 are po-
sitioned in mirror symmetry to one another. Finally, the
first coupling element 28 and the second coupling ele-
ment 79 each have a plane of symmetry perpendicular
to the upper side 30 and the lower side 31.

[0041] At a center of the strip-shaped opener element
22, a through hole 39 is provided for coupling the strip-
shaped opener element 22 to the rod 25 shown in FIG. 8.
[0042] FIG.9is atop view of the guide 21 and the strip-
shaped opener element 22. FIGS. 10 and 11 are cross
sections along plane A-A and plane B-B in FIG. 9, re-
spectively. As shown in FIGS. 10 and 11, the guide 21
is provided with a counter element 27 in the form of a
tongue protruding from an edge of the opening of the
guiding channel 26 of the guide 21. The strip-shaped
opener element 22 is mountable in the guiding channel
26 movably along the longitudinal direction of the guiding
channel 26. Hereby the opener element 22 can present
one of the four operating surfaces 61, 62, 63, 64 of the
opener element 22 to contact the gripper clamp, for ex-
ample for opening the gripper clamp 14 of the receiver
gripper 3 shown in FIG. 5. Depending on the orientation
of the strip-shaped opener element 22, the first coupling
element 28, this is the groove, provided on the upper side
30, or the second coupling element 79, this is the groove,
provided on the lower side 31 is connected to the counter
element 27, this is the tongue, provided at the guide 21
to form a tongue-and-groove connection for guiding the
strip-shaped opener element 22 in the guiding channel
26 perpendicular to the longitudinal direction.

[0043] In the embodiment shown, the guide 21 com-
prises a main body 70 and a bottom element 71, which
is detachable from the main body 70 for mounting and
dismounting the strip-shaped opener element 22. The
main body 70 and the bottom element 71 together form
a U-shaped guiding channel 26. As can be seen in FIGS.
10 and 11, the counter element 27 is provided at the main
body 70 at an edge of the opening of the guiding channel
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26. In alternative or in addition, a counter element 27 is
provided at the bottom element 71, which is inserted in
the groove provided at the coupling element 79 at a side
of the strip-shaped opener element 22 facing the bottom
element 71.

[0044] In order to avoid interference with the rod 25,
the main body 70 is provided with a cut out 72 (shown in
FIG. 9). The cut out 72 also separates the tongue pro-
vided as the counter element 27 at the main body 70 in
two distinct tongue parts providing two distinct guiding
areas 84 and 85in the longitudinal direction of the guiding
channel at two sides of the through hole 39.

[0045] As can be best seen in FIG. 6, the guide 21 is
provided with mounting blocks 86 having bores 42 for
receiving pin-shaped elements 41 (shown in FIGS. 3 and
4).

[0046] As shown in FIGS. 3 and 4, the guide 21 is ar-
ranged on a frame 60 of the weaving machine with the
guiding channel 26 extending in parallel to a movement
direction of the gripper 2, 3 (shown in FIG. 2). In the em-
bodiment shown, the gripper opener 20 comprises a sup-
port plate 29 attached using bolts 66 via a support block
47 to the frame 60. The guide 21 is fixeable to the frame
60 of the weaving machine via the support plate 29.
[0047] The support plate 29 shown in FIGS. 3 and 4 is
provided with two slotted holes 40, which are arranged
ataslanted angle with respectto the longitudinal direction
of the guiding channel 26. The guide 21 is fixed to the
support plate 29 by means of two pin-shaped elements
41 each extending through one slotted hole 40 and are
received in a bore 42 (shown in FIG. 6). The guide 21 is
manually adjustable in position with respect to the sup-
port plate 29 in the movement direction of the gripper 2,
3 (shown in FIG. 2) and a transversal direction perpen-
dicular to the movement direction of the gripper 2, 3 within
the limits defined by the slotted holes 40. Both slotted
holes 40 are arranged in parallel with respect to each
other, hence, the longitudinal direction of the guiding
channel 26 remains arranged in parallel to the movement
direction of the gripper 2, 3 when adjusting a position of
the guide 21. By fastening the pin-shaped elements 41
the guide 21 is fixed at the support plate 29 in a desired
position. Butterfly nuts or wing nuts are provided at the
pin-shaped elements 41 for fastening or loosening the
pin-shaped elements 41. The butterfly nuts or wing nuts
allow for a simple handling.

[0048] As best can be seen in FIGS. 3 and 4, in the
shown embodiment, the guide 21 and the strip-shaped
opener element 22 are positioned underneath the sup-
port plate 29 between the frame 60 of the weaving ma-
chine and the support plate 29. In order to allow an op-
erator access to elements that are positioned underneath
the support plate 29, such as the guide 21, the strip-
shaped opener element 22 and/or a rod 25, without the
necessity of dismounting the guide 21 from the support
plate 29, the support plate 29 is provided with a remove-
able cover 43.

[0049] The gripper opener 20 shown in FIGS. 3 and 4
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further comprises a stop bar 44, which is arranged fixed
in position on the frame 60 of the weaving machine. The
stop bar 44 and the strip-shaped opener element 22 are
arranged at the opposite sides of the movement path of
the receiver gripper 3 (shown in FIG. 2), so that the re-
ceiver gripper 3 is guided sandwiched between the strip-
shaped opener element 22 and the stop bar 44. The stop
bar 44 limits an evasive movement of the receiver gripper
3 away from the strip-shaped opener element 22.
[0050] Inthe embodiment shownin FIGS. 3 and 4, fur-
ther a suction-unit 45 is provided. The suction-unit 45 is
attached to the frame 60 in the region of the strip-shaped
opener element 22. Further a blowing device 46 is pro-
vided to blow dust away from the gripper clamp.

[0051] FIGS. 14 and 15 are a perspective view of a
second embodiment of a gripper opener 20, while FIGS.
16 and 17 show a dismantled state. The gripper opener
20 is similar to the gripper opener 20 shown in FIGS. 3
to 13 and the same reference numbers will be used for
identical or like elements. This allows the strip-shaped
opener element 22, which is driven by the drive motor 23
for a displacement along the longitudinal direction of a
guiding channel 26, to be arranged on the frame 60 in
the direction towards the shed formed of warp threads
12 (shown in FIG. 1) or away from the fabric 13.

[0052] The guide 21 is fixed to the support plate 29 by
means of two pin-shaped elements 41 each extending
through one associated slotted hole 40 provided at the
support plate 29. The support plate 29 is attached to the
frame 60 movable in position in the movement direction
of the gripper 2, 3 (shown in FIG. 2). For this purpose,
slotted holes 80, 81 are provided at the support plate 29
that extend after mounting the support plate 29 in parallel
to the movement direction of the gripper 2, 3. A blowing
device 46 can be provided on the support plate 29 in
order to blow away dust from the gripper clamp.

[0053] In FIGS. 14 to 17, the suction-unit 45 is fixed
via the support 67 to the frame 60 of the weaving ma-
chine. Hence, the suction-unit 45 is not moved with the
support plate 29 when adjusting the position of the sup-
port plate 29. The support plate 29 is fixed via a support
profile 48 to the frame 60. A stop bar 44 is fixed to the
support profile 48, so that a gripper 2, 3 can be guided
between the stop bar 44 and the strip-shaped opener
element 22. The support plate 29 is also fixed to the frame
60 in a determined length position with respect to the
frame 60 via at least one support block 49 and bolts 65.
[0054] In the embodiment shown in FIGS. 3 to 17 a
gripper opener 20 is shown that cooperates with a gripper
clamp 14 of the receiver gripper 3. The embodiments
shown for the gripper opener 20 can of course also be
applied for a gripper opener 5 that cooperates with a grip-
per clamp 14 of the bringer gripper 2.

[0055] The invention is not limited to the embodiments
described by way of example and illustrated in the draw-
ings. Variant embodiments concerning shapes and di-
mensions that fall under the claims and combinations of
the described and illustrated embodiments are also pos-
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sible.

Claims

A gripper opener for opening a gripper clamp (14) of
a gripper (2, 3) of a weaving machine comprising a
strip-shaped opener element (22) and a guide (21)
with a guiding channel (26), wherein the guide (21)
can be arranged on the weaving machine with the
guiding channel (26) extending in parallel to a move-
ment direction of the gripper (2, 3), wherein the strip-
shaped opener element (22) is provided with an up-
per side (30), a lower side (31), a first lateral side
(32) and a second lateral side (33), wherein the first
lateral side (32) and the second lateral side (33) ex-
tend between the upper side (30) and the lower side
(31), wherein the strip-shaped opener element (22)
has a first operating surface (61) provided at the first
lateral side (32), wherein the first operating surface
(61) is adapted for cooperating with the gripper
clamp (14) for opening the gripper clamp (14), and
wherein the strip-shaped opener element (22) is ar-
rangeable in the guiding channel (26) movably along
the longitudinal direction of the guiding channel (26)
and presents the first operating surface (61) of the
opener element (22) to make contact with the gripper
clamp (14) for opening the gripper clamp (14), char-
acterized in that the strip-shaped opener element
(22) is provided at the upper side (30) with a first
coupling element (28) and is provided at the lower
side (31) with a second coupling element (79), which
is identical in construction to the first coupling ele-
ment (28), wherein the first coupling element (28)
and the second coupling element (79) are arranged
centrally in a direction perpendicular to the longitu-
dinal direction at the upper side (30) and the lower
side (31), respectively, and positioned in mirror sym-
metry to one another, wherein the guide (21) is pro-
vided with at least one counter element (27), and
wherein one of the first coupling element (28) and
the second coupling element (79) forms a tongue-
and-groove connection with the at least one counter
element (27) for guiding the strip-shaped opener el-
ement (22) in the guiding channel (26) perpendicular
to the longitudinal direction.

The gripper opener according to claim 1, character-
ized in that the strip-shaped opener element (22)
has four operating surfaces (61, 62, 63, 64), wherein
at each lateral side (32, 33) two operating surfaces
are provided.

The gripper opener according to claim 1 or 2, char-
acterized in that the strip-shaped opener element

(22) has two orthogonal lines of symmetry (82, 83).

The gripper opener according to claim 1, 2 or 3, char-
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10.

1.

12.

acterized in that the first coupling element (28) and
the second coupling element (79) each are in the
form of a groove extending in the longitudinal direc-
tion, and the counter element (27) is a tongue, in
particular a tongue protruding from an edge of an
opening of the guiding channel (26).

The gripper opener according to claim 4, character-
ized in that the counter element (27) comprises two
distincttongue parts for providing two distinct guiding
areas (84, 85) in the longitudinal direction.

The gripper opener according to any one of claims
1 to 5, characterized in that the gripper opener (5,
20) comprises a drive motor (23) drivingly coupled
to the strip-shaped opener element (22) and opera-
ble to displace the strip-shaped opener element (22)
along longitudinal direction, wherein in particular the
drive motor (23) is coupled to the strip-shaped open-
er element (22) via a crank (24) and a rod (25).

The gripper opener according to any one of claims
1to 6, characterized in that the gripper opener (20)
comprises a support plate (29), wherein the guide
(21) is fixable to aframe (60) of the weaving machine
via the support plate (29).

The gripper opener according to claim 7, character-
ized in thatthe guide (21) is arranged on the support
plate (29) adjustable in position in at least one of the
movement direction of the gripper (2, 3) and a trans-
versal direction perpendicular to a movement direc-
tion of the gripper (2, 3), wherein in particular the
guide (21) is arranged on the support plate (29) man-
ually adjustable in position.

The gripper opener according to claim 8, character-
ized in that the connection between the support
plate (29) and the guide (21) comprises at least one
slotted hole (40) and a pin-shaped element (41) ex-
tending through the slotted hole (40).

The gripper opener according to claim 9, character-
ized in that the slotted hole (40) is arranged at a
slanted angle with respect to the longitudinal direc-
tion of the guiding channel (26).

The gripper opener according to any one of claims
7 to 10, characterized in that when mounted to a
weaving machine the guide (21) and the strip-
shaped opener element (22) are positioned under-
neath the support plate (29) between the frame (60)
of the weaving machine and the support plate (29).

The gripper opener according to claim 11, charac-
terized in that the support plate (29) is provided with
a removeable cover (43) for allowing access to the
guide (21) and/or the strip-shaped opener element
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(22) positioned underneath the support plate (29).

A weaving machine comprising a gripper (2, 3) with
a gripper clamp (14) and a gripper opener (5, 20)
according to any one of claims 1 to 12.

The weaving machine according to claim 13, char-
acterized in that a suction-unit (45) is mounted on
the frame (60) of the weaving machine.

The weaving machine according to any one of claims
13 or 14, characterized in that a stop bar (44) is
provided that can be arranged fixed in position on
the weaving machine, so that the gripper (2, 3) is
guided sandwiched between the guide (21) with the
strip-shaped opener element (22) and the stop bar
(44).

Patentanspriiche

1.

Ein Greiferdffner zum Offnen einer Greiferklemme
(14) eines Greifers (2, 3) einer Webmaschine um-
fassend ein streifenférmiges Offnerelement (22) und
eine Fuhrung (21) mit einem Fihrungskanal (26),
wobei die Fihrung (21) an der Webmaschine mit
dem Fihrungskanal (26) sich parallel zu einer Be-
wegungsrichtung des Greifers (2, 3) erstreckend an-
geordnet sein kann, wobei das streifenférmige Off-
nerelement (22) mit einer oberen Seite (30), einer
unteren Seite (31), einer ersten lateralen Seite (32)
und einer zweiten lateralen Seite (33) versehen ist,
wobei sich die erste laterale Seite (32) und die zweite
laterale Seite (33) zwischen der oberen Seite (30)
und der unteren Seite (31) erstrecken, wobei das
streifenférmige Offnerelement (22) eine erste Beta-
tigungsflache (61) aufweist, die an der ersten late-
ralen Seite (32) vorgesehen ist, wobei die erste Be-
tatigungsflache (61) zum Zusammenwirken mit der
Greiferklemme (14) zum Offnen der Greiferklemme
(14) angepasst ist, und wobei das streifenférmige
Offnerelement (22) im Fiihrungskanal (26) entlang
der Langsrichtung des Fuhrungskanals (26) beweg-
lich anordbar ist und die erste Betatigungsflache (61)
des Offnerelements (22) zum in Kontakt bringen mit
der Greiferklemme (14) zum Offnen der Greiferklem-
me (14) darstellt, dadurch gekennzeichnet, dass
das streifenférmige Offnerelement (22) an der obe-
ren Seite (30) mit einem ersten Kopplungselement
(28) versehen ist und an der unteren Seite (31) mit
einem zweiten Kopplungselement (79) versehen ist,
das baugleich mit dem ersten Kopplungselement
(28) ist, wobei das erste Kopplungselement (28) und
das zweite Kopplungselement (79) zentral in einer
Richtung senkrecht zur Ladngsrichtung an der oberen
Seite (30) beziehungsweise der unteren Seite (31)
angeordnet und spiegelsymmetrisch zueinander po-
sitioniert sind, wobei die Fiihrung (21) mit mindes-
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tens einem Gegenelement (27) versehen ist, und
wobei das erste Kopplungselement (28) oder das
zweite Kopplungselement (79) eine Nut-Feder-Ver-
bindung mit dem mindestens einen Gegenelement
(27) zur Fiihrung des streifenférmigen Offnerele-
ments (22) im Fuhrungskanal (26) senkrecht zur
Langsrichtung bildet.

Der Greifertffner nach Anspruch 1, dadurch ge-
kennzeichnet, dass das streifenférmige Offnerele-
ment (22) vier Betatigungsflachen (61, 62, 63, 64)
aufweist, wobei an jeder lateralen Seite (32, 33) zwei
Betéatigungsflachen vorgesehen sind.

Der Greiferéffner nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass das streifenférmige Offner-
element (22) zwei orthogonale Symmetrielinien (82,
83) aufweist.

Der Greiferoffner nach Anspruch 1, 2 oder 3, da-
durch gekennzeichnet, dass das erste Kopplungs-
element (28) und das zweite Kopplungselement (79)
jeweils in der Form einer sich in Langsrichtung er-
streckenden Nut sind, und das Gegenelement (27)
eine Feder ist, insbesondere eine Feder, die aus ei-
nem Rand einer Offnung des Fiihrungskanals (26)
herausragt.

Der Greifertffner nach Anspruch 4, dadurch ge-
kennzeichnet, dass das Gegenelement (27) zwei
unterschiedliche Federteile umfasst, um zwei unter-
schiedliche Flihrungsbereiche (84, 85) in der Langs-
richtung vorzusehen.

Der Greiferéffner nach einem der Anspriiche 1 bis
5, dadurch gekennzeichnet, dass der Greiferoff-
ner (5, 20) einen Antriebsmotor (23) umfasst, der
antriebsmassig mit dem streifenférmigen Offnerele-
ment (22) gekoppelt und zum Verschieben des strei-
fenférmigen Offnerelements (22) entlang einer
Langsrichtung betatigbar ist, wobei insbesondere
der Antriebsmotor (23) Uber eine Kurbel (24) und
eine Stange (25) mit dem streifenférmigen Offnere-
lement (22) gekoppelt ist.

Der Greiferéffner nach einem der Anspriiche 1 bis
6, dadurch gekennzeichnet, dass der Greiferoff-
ner (20) eine Stutzplatte (29) umfasst, wobeidie Flih-
rung (21) an einem Gestell (60) der Webmaschine
Uber die Stltzplatte (29) fixierbar ist.

Der Greifertffner nach Anspruch 7, dadurch ge-
kennzeichnet, dass die Fliihrung (21) an der Stiitz-
platte (29) in der Bewegungsrichtung des Greifers
(2, 3) und/oder einer Querrichtung senkrecht zu ei-
ner Bewegungsrichtung des Greifers (2, 3) in Posi-
tion verstellbar angeordnet ist, wobei insbesondere
die FUhrung (21) an der Stitzplatte (29) manuell in
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Position verstellbar angeordnet ist.

Der Greiferoffner nach Anspruch 8, dadurch ge-
kennzeichnet, dass die Verbindung zwischen der
Stltzplatte (29) und der Fihrung (21) mindestens
ein Langloch (40) und ein stiftférmiges Element (41)
umfasst, das sich durch das Langloch (40) erstreckt.

Der Greiferoffner nach Anspruch 9, dadurch ge-
kennzeichnet, dass das Langloch (40) schrag zur
Langsrichtung des Fihrungskanals (26) angeordnet
ist.

Der Greifertffner nach einem der Anspriiche 7 bis
10, dadurch gekennzeichnet, dass bei der Monta-
ge an eine Webmaschine die Fiihrung (21) und das
streifenférmige Offnerelement (22) unterhalb der
Stutzplatte (29) zwischen dem Gestell (60) der Web-
maschine und der Stiitzplatte (29) positioniert sind.

Der Greiferéffner nach Anspruch 11, dadurch ge-
kennzeichnet, dass die Stitzplatte (29) mit einer
abnehmbaren Abdeckung (43) versehen ist, um Zu-
gang zu der Fuhrung (21) und/oder dem unterhalb
der Stitzplatte (29) positionierten streifenférmigen
Offnerelement (22) zuzulassen.

Eine Webmaschine umfassend einen Greifer (2, 3)
mit einer Greiferklemme (14) und einem Greiferoff-
ner (5, 20) nach einem der Anspriiche 1 bis 12.

Die Webmaschine nach Anspruch 13, dadurch ge-
kennzeichnet, dass am Gestell (60) der Webma-
schine eine Saugeinheit (45) montiert ist.

Die Webmaschine nach einem der Anspriiche 13
oder 14, dadurch gekennzeichnet, dass eine An-
schlagstange (44) vorgesehenist, die ortsfest an der
Webmaschine angeordnet sein kann, so dass der
Greifer (2, 3) sandwichartig zwischen der Fiihrung
(21) mit dem streifenférmigen Offnerelement (22)
und der Anschlagstange (44) gefiihrt wird.

Revendications

Un ouvre-pince pour ouvrir une pince a saisir (14)
d’une pince (2, 3) d’'une machine a tisser comprenant
un élément d’ouverture (22) en forme de bande et
un guide (21) avec un canal de guidage (26), dans
lequel le guide (21) peut étre disposé sur la machine
a tisser avec le canal de guidage (26) s’étendant
parallélement a une direction de déplacement de la
pince (2, 3), dans lequel I'élément d’ouverture (22)
en forme de bande étant prévu d’un cbété supérieur
(30), un cété inférieur (31), un premier coteé latéral
(32) et un deuxieme cbté latéral (33), dans lequel le
premier cété latéral (32) et le deuxieme cbté latéral
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(33) s’étendant entre le coté supérieur (30) et le coté
inférieur (31), dans lequel I'élément d’ouverture (22)
en forme de bande ayant une premiére surface de
travail (61) prévue sur le premier coté latéral (32),
dans lequel la premiére surface de travail (61) étant
adaptée pour coopérer avec la pince a saisir (14)
pour ouvrir la pince a saisir (14), et dans lequel I'élé-
ment d’ouverture (22) en forme de bande peut étre
disposé dans le canal de guidage (26) de maniére
mobile le long la direction longitudinale du canal de
guidage (26) et présente la premiere surface de tra-
vail (61) de I'élément d’ouverture (22) pour entrer en
contact avec la pince a saisir (14) pour ouvrir la pince
a saisir (14), caractérisé en ce qu’un élément
d’ouverture (22) en forme de bande est prévu sur le
c6té supérieur (30) d’'un premier élément d’accou-
plement (28) et est prévu sur le cbté inférieur (31)
d’'un deuxiéme élément d’accouplement (79) de
construction identique au premier élément d’accou-
plement (28), dans lequel le premier élément d’ac-
couplement (28) et le deuxiéme élément d’accou-
plement (79) étant disposés centralement dans une
direction perpendiculaire a la direction longitudinale
sur le coté supérieur (30) et le cbté inférieur (31),
respectivement, et positionnés en symétrie miroir
I'un par rapport a I'autre, dans lequel le guide (21)
est prévu d’au moins un contre-élément (27), etdans
lequel 'un du premier élément d’accouplement (28)
et du deuxiéme élément d’accouplement (79) forme
une connexion a languette et rainure avec le au
moins un contre-élément (27) pour guider I'élément
d’ouverture (22) en forme de bande dans le canal
de guidage (26) perpendiculairement a la direction
longitudinale.

L’ouvre-pince selon la revendication 1, caractérisé
en ce que |'élément d’ouverture (22) en forme de
bande a quatre surfaces de travail (61, 62, 63, 64),
dans lequel deux surfaces de travail étant prévues
sur chaque cété latéral (32, 33).

L’ouvre-pince selon la revendication 1 ou 2, carac-
térisé en ce que I'élément d’ouverture (22) en forme
de bande a deux lignes de symétrie orthogonales
(82, 83).

L’ouvre-pince selon la revendication 1, 2 ou 3, ca-
ractérisé en ce que le premier élément d’accouple-
ment (28) et le deuxiéme élément d’accouplement
(79) ont chacun la forme d'une rainure s’étendant
dans la direction longitudinale, et le contre-élément
(27) est une languette, en particulier une languette
faisant saillie d’un bord d’'une ouverture du canal de
guidage (26).

L’ouvre-pince selon la revendication 4, caractérisé
en ce que le contre-élément (27) comprend deux
parties de languette distinctes pour prévoir deux zo-
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nes de guidage (84, 85) distinctes dans la direction
longitudinale.

L’ouvre-pince selon 'une quelconque des revendi-
cations 1 a 5, caractérisé en ce que I'ouvre-pince
(5, 20) comprend un moteur d’entrainement (23)
couplé de maniére entrainante a I'élément d’ouver-
ture (22) en forme de bande et utilisable pour dépla-
cer I'élément d’ouverture (22) en forme de bande le
long la direction longitudinale, dans lequel en parti-
culier le moteur d’entrainement (23) étant couplé a
I'élément d’ouverture (22) en forme de bande par
lintermédiaire d’'une manivelle (24) et d'une tige
(25).

L’ouvre-pince selon 'une quelconque des revendi-
cations 1 a 6, caractérisé en ce que I'ouvre-pince
(20) comprend une plaque de support (29), dans le-
quel le guide (21) étant fixable a un chassis (60) de
la machine a tisser par I'intermédiaire de la plaque
de support (29).

L’ouvre-pince selon la revendication 7, caractérisé
en ce que le guide (21) est disposé sur la plaque de
support (29) réglable en position dans au moins la
direction de déplacement de la pince (2, 3) et dans
une direction transversale perpendiculaire a une di-
rection de déplacement de la pince (2, 3), dans la-
quelle en particulier le guide (21) est disposé sur la
plaque de support (29) réglable manuellement en
position.

L’ouvre-pince selon la revendication 8, caractérisé
en ce que la connexion entre la plaque de support
(29) et le guide (21) comprend au moins un trou fen-
du (40) et un élément en forme de goupille (41)
s’étendant a travers le trou fendu (40).

L’ouvre-pince selon la revendication 9, caractérisé
en ce que le trou fendu (40) est diposé selon un
angle incliné par rapport a la direction longitudinale
du canal de guidage (26).

L’ouvre-pince selon 'une quelconque des revendi-
cations 7 a 10, caractérisé en ce que, lorsque mon-
tés sur une machine atisserle guide (21) etI'élément
d’ouverture (22) en forme de bande sont positionnés
sous la plaque de support (29) entre le chassis (60)
de la machine a tisser et la plaque de support (29).

L’ouvre-pince selon larevendication 11, caractérisé
en ce que la plaque de support (29) est prévue d’'un
couvercle amovible (43) pour permettre 'accés au
guide (21) et/ou a I'élément d’ouverture (22) en for-
me de bande positionné sous la plaque de support
(29).

Une machine a tisser comprenant une pince (2, 3)
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avec une pince a saisir (14) et un ouvre-pince (5, 20)
selon I'une quelconque des revendications 1 a 12.

La machine a tisser selon la revendication 13, ca-
ractérisée en ce qu’une unité d’aspiration (45) est
montée sur le chassis (60) de la machine a tisser.

La machine a tisser selon I'une quelconque des re-
vendications 13 ou 14, caractérisée en ce qu’une
barre d’arrét (44) est prévue qui peut étre disposée
de maniére fixe en position sur la machine a tisser,
de sorte que la pince (2, 3) soit guidée en sandwich
entre le guide (21) avec I'élément d’ouverture (22)
en forme de bande et la barre d’arrét (44).
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