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Description

[0001] The invention relates to a gripper for a rapier
weaving machine, also referred to as gripper weaving
machine. More particular, the invention relates to a grip-
per having a hook and a clamping element, wherein a
weft thread can be clamped between the hook and the
clamping element. The invention further relates to a grip-
per assembly comprising a gripper and a rapier for car-
rying the gripper, in particular a gripper band. The inven-
tion further relates to a weaving machine and a method
for manufacturing a gripper.

[0002] As generally known, gripper weaving machines
typically comprise two grippers for a transport of weft
threads through a weaving shed, referred to for example
as drawing gripper and receiving gripper, wherein the
drawing grippers are designed to guide a weft thread
through the first half of a weaving shed, and the receiving
grippers are designed to guide a weft thread through the
second half of the weaving shed after having picked up
the weft thread from the drawing gripper. Typically, grip-
pers equipped with ahook are used as receiving grippers.
[0003] Areceiving gripper is shown for example in WO
2009/135636 A1, wherein the gripper further comprises
an opener element, referred to as drive lever in WO
2009/135636 A1, and a spring element. By means of the
opener element, the clamping element can be moved
back and forth with respect to a gripper housing substan-
tially in the longitudinal direction of the gripper. The spring
element forces the clamping element towards the hook
so that clamping faces of the hook and clamping faces
of the clamping element are pressed toward each other
in order to allow a weft thread to be clamped between
the clamping faces.

[0004] US 4739805 also shows a receiving gripper,
wherein a cover formed separately from the gripper body
is screwed to the gripper body by two screws.

[0005] KR 102047 438 B1 shows a gripper comprising
abody with a gripping hook, a moving piece member with
an outer locking jaw formed on an outer side of a front
end of the moving piece member, and a moving piece
pressing member, wherein an end of the gripper opposite
the hook is referred to as a lower end, and wherein a
lower portion of the moving piece pressing member is
coupled to the body to cover a middle portion of the mov-
ing piece member, which middle portion is situated below
the outer locking jaw.

[0006] WO 2019/244 068 A1 relates to a head for a
drawing rapier, referred to as giver rapier head, compris-
ing a housing, which delimits a receiving cavity, for the
partial insertion therein of a corresponding receiver rapier
head, wherein this receiving cavity leads on the head
side of the giver rapier head into an access opening to
this receiving cavity for taking up the receiver rapier head
along here, and wherein the housing, viewed at least in
a projection on a horizontal plane, gradually becomes
wider towards the access opening of the giver rapier
head. Distributed over the housing, perforations are pro-
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vided, to make the giver rapier head as light as possible.
[0007] Itis an object of the invention to provide a light-
weight and stiff gripper and a method for manufacturing
such a gripper.

[0008] According to a first aspect, a gripper, in partic-
ular a receiving gripper, for a rapier weaving machine is
provided, wherein the gripper comprises a gripper body
and a clamping device for clamping a weft thread, where-
in the gripper body comprises a base section, a first side
section adjoining the base section, a second side section
adjoining the base section opposite to the first side sec-
tion, and a hook provided at a distal end of the gripper
body, wherein the clamping device comprises a move-
able clamping element, a spring element, and an opener
element, wherein the moveable clamping element is
moveably mounted within the gripper body, wherein the
spring element is configured for urging the moveable
clamping element towards the hook for clamping a weft
thread between the moveable clamping element and the
hook, and the opener element is configured for moving
the moveable clamping element away from the hook
against a restoration force of the spring element, wherein
the gripper body comprises an upper section opposite to
the base section, wherein the upper section adjoins the
first side section and is connected via a web to at least
one of the second side section and the base section, and
wherein the first side section, the second side section,
the upper section and the web are formed integrally with
the base section, and wherein the opener element is
mounted between the upper section and the base sec-
tion.

[0009] Inthe contextofthe application, aweb is defined
as a sheet, plate or strip element, connecting the upper
section to at least one of the second side section and the
base section. Connecting the upper section via a web,
in particular via at least two webs, to the base section
and/or the second side section allows for a sufficiently
stiff arrangement of the upper section, wherein the
number of screws or other connection elements for fas-
tening the upper section to the base section can be min-
imized or such connection elements can even be avoid-
ed.

[0010] Inthe contextofthe application, the expressions
"first", and "second" are not to be interpreted as defining
a serial or numerical limitation but instead are only used
to distinguish or identify various members of a group. "A"
and "an" are used as indefinite articles and not to be
interpreted as "exactly one". In particular, in embodi-
ments of the gripper, the gripper body has more than one
web via which the upper section is connected to the base
section and/or the second side section.

[0011] The opener element is mounted between the
base section and the upper section, in other words, the
opener element and/or a support unit supporting the
opener element in the gripper body is sandwiched be-
tween the base section and the upper section.

[0012] Formingthe base section, the two side sections,
and the upper section integrally with one another is pos-
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sible using 3D printing techniques.

[0013] Adesignofthe gripperbodyin one embodiment
is optimised for being manufactured by 3D printing. In
one embodiment, for this purpose, large flat surfaces are
avoided at the upper section, the first side section and/or
the second side section, and the sections are provided
with openings or perforations.

[0014] In the context of the application, a hook is de-
fined as a structure having a bent free end portion for
forming two opposing flanks, referred to as first flank and
second flank. In one embodiment the first flank provided
at the free end extends obliquely to a longitudinal direc-
tion of the gripper body, whereas the second flank ex-
tends at least essentially in parallel to the longitudinal
direction of the gripper body. In one embodiment, the
hook is formed separately and mounted to the other parts
of the gripper body. In other embodiments, the hook is
also formed integrally with the other parts of the gripper
body, for example by using 3D printing techniques. In
one embodiment, the moveable clamping element con-
tacts the first flank for clamping a weft thread between
the clamping element and the hook. In other embodi-
ments, a stationary clamping element is provided at least
atthe first flank, wherein the moveable clamping element
interacts with the first flank for clamping a weft thread
between the clamping element and the hook. The sta-
tionary clamping element in one embodiment is made of
a wear-resistant material. The stationary clamping ele-
ment in one embodimentis glued to an inside of the hook.
The gripper with the hook is in particular suitable for use
as a receiving gripper.

[0015] Inone embodiment, the web connecting the up-
per section to the base section and/or to the second side
section extends below a level of the top flanges of the
first side section and the second side section. In other
words, the web does not protrude beyond the top flanges
of the side sections so that the web connecting the upper
sectionto the second side section and/or the base section
cannot make contact with the warp threads, thus avoiding
that the warp threads get caught or otherwise damaged
due to openings or perforations in the web and/or be-
tween several webs in the form of strip elements.
[0016] The gripper body is made of a lightweight ma-
terial suitable for 3D printing. In one embodiment, the
gripper body is made of titanium. The use of titanium for
manufacturing the gripper body is advantageous as tita-
nium has a high strength to weight ratio, so that thin struc-
tures can be formed that have sufficient strength. Pref-
erably, the gripper body is formed using 3D printing.
[0017] In one embodiment, the opener element is
mounted between the upper section and the base sec-
tion, such that surfaces of the opener element contact
the inner surfaces of the base section and/or the upper
section. In other embodiments, a first bearing seat and
a second bearing seat are provided at opposing surfaces
of the base section and the upper section, wherein a sup-
port unit for supporting the opener element is clamped
between the first bearing seat and the second bearing
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seat. When providing a support unit, which is clamped,
and thus held fixed in position, high-quality surface fin-
ishing or machining of the opposing surfaces of the grip-
per body is not necessary. Further, it is not necessary
that the opposing surfaces of the gripper body are pro-
vided with a wear resistant layer, as the opener element
does not contact the opposing surfaces. In one embod-
iment, the bearing surfaces are manufactured in 3D print-
ing, wherein sufficiently smooth and plane surfaces can
be provided without requiring an additional finishing step,
for example for milling or polishing the bearing surfaces,
which offers the advantage that the upper section and
the base section of the gripper body do not need to be
machined. In an alternative, the bearing surfaces can be
finished for example by milling or polishing.

[0018] Inone embodiment, one of the first bearing seat
and the second bearing seat is provided with a through
hole and the other one is provided with an aligned thread-
ed hole, and a screw extends through the through hole
and the aligned threaded hole for clamping the support
unit. As the upper section is formed integrally with other
parts of the gripper body, the supportunitcan be clamped
between the upper section and the base section by only
one screw. The support unit, which is clamped between
the upper section and the base section further contributes
to a stiffening of the gripper body. The threaded hole in
embodiments can be formed by 3D printing without re-
quiring an additional threading process. In other embod-
iments, the threaded hole is formed in an additional man-
ufacturing step.

[0019] In one embodiment, the opener element is a
slider and the support unitis configured to slidingly mount
the slider to the gripper body. In other embodiments, the
support unit is a bushing, and the opener element is a
lever, which is rotatably mounted to the support unit via
a bearing element. Such an embodiment is advanta-
geous for both manufacturing and operation of the open-
er element.

[0020] Inoneembodimentateach axial end of the sup-
portunit, the support unitis provided with a collar, wherein
the collars limit an axial movement of the opener element
with respect to the support unit. As the collars limit an
axial movement of the opener element, a contact of the
opener element with the upper section and the base sec-
tion can be avoided. The design of the bushing and the
support unit is advantageous taken alone and in combi-
nation with a gripper according to the application as well
as with other grippers, for example a gripper as shown
in US 4739805 having a cover screwed to a gripper body
and/or a gripper shown in WO 2009/135636 A1 having
a U-shaped gripper body.

[0021] The bushing in one embodiment is a two-piece
element comprising two pieces, wherein the opener el-
ement with the bearing element is retained between the
two pieces of the two-piece element. This allows a simple
assembly, wherein the opener element is inserted be-
tween the two pieces of the two-piece element of the
bushing, and the bushing together with the supported
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opener element can be clamped between the upper sec-
tion and the base section, for example using a screw.
The bushing in another embodiment is a three-piece el-
ement comprising three pieces that also allows a simple
assembly of the bushing.

[0022] In one embodiment, the base section is provid-
ed with a stub formed integrally with the base section,
wherein the threaded hole is formed in a through hole or
a blind hole of the stub. Forming the threaded hole as a
blind hole allows to obtain a smooth outer surface of the
gripper body, especially at a bottom of the gripper body
that comes into contact with the warp threads. Further,
the screw threaded into the threaded hole will not pro-
trude to the outside of the gripper body, in particular be-
yond the base section, and any contact between the
screw provided in the threaded hole and the weft threads
or the warp threads is avoided. The threaded hole can
be obtained by 3D printing or by machining the threaded
hole out of a 3D printed part.

[0023] In one embodiment, the stub is provided with a
slit at least near the bottom of the blind hole. The slit
allows that glue provided forfixing the screw in the thread-
ed hole can leave the blind hole easily, so that the screw
can be screwed over the full length in the threaded hole.
[0024] In one embodiment, the upper section is con-
nected to the base section by the web, wherein the web
comprises reinforcement elements configured to counter
forces acting on the gripper body upon use of the opener
element. The design and the orientation of the reinforce-
ment elements can be chosen suitably by the person
skilled in the art in order to allow the mounting structure
formed by the upper section and the base section to sus-
tain forces acting on the mounting structure upon use
and if required to allow the upper section to be moveable
within limits towards the base section for clamping a sup-
portunitforthe openerelementbetween the base section
and the upper section.

[0025] Inone embodimentthe reinforcementelements
are arranged at an angle with respect to the base section
and the upper section, in other words have a slanted
orientation from the upper section to the base section.
[0026] Inone embodimentwith the opener elementbe-
ing a lever, the reinforcement elements are arranged to
allow for a reinforcement close to a rotating axis or swivel
axis of the lever, in particular arranged to counter forces
acting on the lever when opening or closing the gripper
clamp, wherein the reinforcement elements are arranged
to allow that the support unit designed as a bushing is
clamped between the upper section and the base sec-
tion.

[0027] In one embodiment, the spring element is
mounted to the gripper body using screws as shown for
example in US 4739805 and/or WO 2009/135636 A1. In
other embodiments, the gripper body comprises a sup-
port for the spring element that is manufactured integrally
with the gripper body, wherein in particular in one em-
bodiment the support provides a form-fitting assembly
for the spring element. Manufacturing the support that
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provides for a form-fitting assembly for the spring element
integrally with the gripper body allows to eliminate screws
for fixing the support for the spring element, so that the
spring element can be kept in place via for example a
barb clamp or bayonet fitting.

[0028] The supportin one embodiment does not pro-
trude to an outside of the gripper body. Thus, itis avoided
that the support can damage the weft threads or the warp
threads.

[0029] Inoneembodiment,the gripperfurther compris-
es a guide for guiding the moveable clamping element
away from the hook upon displacement of the moveable
clamping element out of a clamping position against a
restoration force of the spring element, wherein the guide
is mounted to the gripper body by a guide support. In
particular, in one embodiment the guide support is man-
ufactured integrally with the gripper body. By manufac-
turing the guide support integrally with the gripper body,
an assembly of the gripper can be further simplified.
[0030] In embodiments the gripper body further com-
prises a support for a guide part to be arranged in the
prolongation of the rapier and/or a support for a stiffening
element to be mounted between the rapier and the grip-
per body. These supports can be manufactured integrally
with the gripper body, preferably by 3D printing, wherein
in particularthe support for the guide part provides a form-
fitting assembly for the guide part and the support for the
stiffening element provides a form-fitting assembly for
the stiffening element.

[0031] As mentioned above, the design of the gripper
body can be optimized by the person skilled in the art to
a manufacturing using 3D printing, wherein for example
large flat surfaces are avoided at the upper section, the
first side section and/or the second side section, and
these sections are provided with openings or perfora-
tions. Notwithstanding this, in embodiments of the inven-
tion the base section of the gripper body at least upfront
the opener element towards the hook has a smooth outer
surface. In the context of the application, a smooth sur-
face is defined as a surface without perforations and/or
undulations. In use, the outer surface of the base section
may contact weft threads and/or warp threads. When pro-
viding a smooth outer surface, the outer surface which
can contact a weft thread or a warp thread will cause no
or only marginal damage to the weft thread or warp
thread. In one embodiment, a guide part is provided at
the outer surface of the gripper body in an area of the
opener element. The guide partin embodiments is adapt-
ed for a reinforcement of the gripper body, in particular
for a reinforcement of a clamping area of a support unit
of the opener element.

[0032] In one embodiment, the moveable clamping el-
ement is displaceable against the restoration force of the
spring element at least substantially in the longitudinal
direction of the gripper body.

[0033] Accordingtoasecond aspect, agripper assem-
bly comprising a gripper with a gripper body having a
base section, a first side section, a second side section,
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and an upper section formed integrally with one another,
and with a gripper band for carrying the gripper is pro-
vided. In particular, in one embodiment, a gripper assem-
bly with a flexible gripper band is provided, wherein the
base section of the gripperis arranged in the prolongation
of the gripper band.

[0034] According to a third aspect, a weaving machine
comprising a gripper, in particular a receiving gripper,
with a gripper body having a base section, a first side
section, a second side section, and an upper section
formed integrally with one another is provided.

[0035] Accordingto afourth aspect, a method for man-
ufacturing a gripper with a gripper body having a base
section, a first side section, and a second side section is
provided, wherein the gripper body is at least in part
formed using 3D printing. When using 3D printing for
manufacturing the gripper, an at least partly closed grip-
per body with a sufficiently stiff arrangement of the upper
section can be provided, wherein the number of screws
or other fastening elements for fastening the upper sec-
tion to the base section can be minimized or such fas-
tening elements can even be avoided.

[0036] In the following, embodiments of the invention
will be described in detail with reference to the drawings.
Throughout the drawings, the same elements will be de-
noted by the same reference numerals.

Fig. 1 shows an embodiment of a gripper comprising
a gripper body and a clamping device in a per-
spective view from above.

Fig. 2 shows a detail of the gripper of Fig. 1 in a per-
spective view.

Fig. 3 shows a view according to arrow Il of the grip-
per body of Fig. 1.

Fig. 4 shows a detail of the gripper body of Fig. 1 in
perspective view.

Fig. 5 shows the detail of the gripper of Fig. 2 in top
view.

Fig. 6 shows the opener element of Fig. 5inisolation.

Fig. 7 shows a detail of Fig. 5 in a sectional view.

Fig. 8 shows a cross section of a detail of Fig. 7 in
enlarged scale.

Fig. 9 shows a detail similar to Fig. 8 for an alterna-
tive embodiment.

Fig. 10  shows the detail of Fig. 5 in a perspective view
from below.

Fig. 11 shows a detail of the gripper body similar to
Fig. 1 having a threaded blind hole with a guide
support for a guide of the clamping device.

Fig. 12  shows a cross section along the longitudinal
direction of the gripper body of Fig. 11 through
the threaded blind hole of Fig. 11.

Fig. 13  shows a detail of another embodiment of the
gripper body with a guide support for another
embodiment of a guide similar to Fig. 11.

Fig. 14  shows a detail of still another embodiment of

the gripper body with a guide support for still
another embodiment of a guide similar to Fig.
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11.

shows a detail of the gripper body of Fig. 1
with a support for a spring element of a clamp-
ing device.

shows a detail of the gripper body of Fig. 1
with a support for a guide part for the spring
element.

shows in an exploded view a gripper, a guide
part, a stiffening element and a rapier.
shows a gripper body mounted to the stiffening
element and the rapier before mounting a
guide part to the gripper body.

shows a detail similar to Fig. 16 of another
embodiment of a gripper with a spring.
shows the detail of Fig. 19 before mounting
the spring.

Fig. 15

Fig. 16

Fig. 17

Fig. 18

Fig. 19

Fig. 20

[0037] Fig. 1showsagripper1,inparticularareceiving
gripper, for a rapier weaving machine comprising a grip-
per body 2 and a clamping device 3 for clamping a weft
thread. Fig. 2 shows a detail of Fig. 1.

[0038] The gripper body 2 is an integral structure
formed by 3D printing. It comprises a base section 20, a
first side section 21 adjoining the base section 20, a sec-
ond side section 22 adjoining the base section 20 oppo-
site to the first side section 21, and an upper section 23.
In the embodiment shown, the upper section 23 is con-
nected via webs 24 to the second side section 22. In
addition, the upper section 23 is connected via webs 25
to the base section 20.

[0039] The gripper body 2 in embodiments is made of
a light metal, for example of titanium or aluminum. Form-
ing the gripper body 2 as anintegral structure by 3D print-
ing allows for a closed structure having a required stiff-
ness even when using a light metal and/or thin contours.
[0040] The gripper 1 shown in the figures is a receiving
gripper, wherein a proximal end of the base section 20
of the gripper body 2 is mounted to a rapier 5. A stiffening
element 4 is mounted between the rapier 5 and the grip-
per body 2. At an outer surface of the base section 20 of
the gripper body 2, a guide part 6 is provided, which guide
part 6 is arranged in the prolongation of the rapier 5. A
hook 26 is provided at a distal end 10 of the gripper body
2 opposite to the rapier 5.

[0041] The clamping device 3 comprises a moveable
clamping element 30, a spring element 31, an opener
element 32, and a guide 33. The moveable clamping el-
ement 30 is moveably mounted within the gripper body
2, so as to be moveable essentially along the longitudinal
direction of the gripper 1. The spring element 31 is con-
figured for urging the moveable clamping element 30 to-
wards the hook 26 for clamping a weft thread between
the moveable clamping element 30 and the hook 26. For
clamping the weft thread, the moveable clamping ele-
ment 30 interacts with a first flank of the hook 26. In the
embodiment shown, a stationary clamping element 34
made of a wear-resistant material is provided at the first
flank of the hook 26.
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[0042] The opener element 32 is configured for caus-
ing a movement of the moveable clamping element 30
away from the hook 26 against a restoration force of the
spring element 31. The clamping device 3 shown in Figs.
1 and 2 comprises an abutment element 36 for the spring
element 31.

[0043] Theguide 33 is configured for guiding the move-
able clamping element 30 away from the hook 26 upon
a displacement of the moveable clamping element 30
out of a clamping position against a restoration force of
the spring element 31. The guide 33 is fixed to the gripper
body 2 using a screw 35.

[0044] In the embodiment shown the opener element
32 is mounted pivotally about a pivot axis 320 (see Figs.
2 and 8) to the gripper body 2, wherein a first end 321 of
the opener element 32 protrudes to the outside of the
gripper body 2.

[0045] More in particular, in the embodiment shown,
the opener element 32 is mounted pivotably about a pivot
axis 320 between the upper section 23 and the base sec-
tion 20 using a screw 7. A support unit 9 (see Figs. 7 to
9)is arranged between the upper section 23 and the base
section 20, the support unit 9 will be described in more
detail below.

[0046] Fig. 3 shows the gripper body 2 in a view ac-
cording to arrow Ill of Fig. 1 and Fig. 4 shows the gripper
body 2 in a longitudinal view along a length of the gripper
body 2. As shown in Figs. 3 and 4, in the region of the
upper section 23, the first side section 21 is higher than
the second side section 22 and the webs 24 connecting
the upper section 23 to the second side section 22 as
well as the webs 25 connecting the upper section 23 to
the base section 20 extend below a level of the top flanges
210, 220 of the first side section 21 and the second side
section 22.

[0047] As best seen in Fig. 4, the upper section 23 is
connected to the base section 20 by the webs 25, wherein
the webs 25 are configured as reinforcement elements,
which are configured and arranged to counter forces act-
ing on the gripper body 2 upon use of the opener element
32 (see Figs. 1 and 2), i.e. upon pivoting the opener el-
ement 32 about the pivot axis 320.

[0048] Fig. 5 shows the detail of the gripper 1 of Fig. 1
with the opener element 32 and the moveable clamping
element 30 of the clamping device 3, wherein for in-
creased clarity, the abutment element 36 (see Figs. 1
and 2) for the spring element 31 of the clamping device
3 is not shown in Fig. 5. Fig. 6 shows the opener element
32 in isolation. Fig. 7 shows the detail of Fig. 5 in a sec-
tional view, while Fig. 8 shows a detail of Fig. 7 in enlarged
scale. For the sake of clarity, in Fig. 7 hatchings are omit-
ted, which hatching are shown in Fig. 8. Fig. 9 shows an
alternative of Fig. 8. Fig. 10 shows the detail of Fig. 5 in
a perspective view from below, wherein the guide part 6
is visible.

[0049] As best seen in Fig. 6, the opener element 32
is in the form of a two-sided lever having a first end 321
and a second end 322. At the pivot axis 320 a through
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hole is provided, in which a bearing element 8 is mounted,
for example in which the bearing element 8 is glued to
the opener element 32. In the embodiment shown, the
second end 322 of the opener element 32 comprises a
pin 325 protruding in parallel to the pivot axis 320.
[0050] As shown in Figs. 5 and 6, the opener element
32 is mounted pivotally in the gripper body 2, wherein
the first end 321 of the opener element 32 protrudes to
the outside of the gripper body 2, and the pin 325 of the
second end 322 is connected to the moveable clamping
element 30, so that by pushing the first end 321 inwards
into the gripper body 2, the opener element 32 is rotated
clockwise in the drawing plane of Fig. 5 and the moveable
clamping element 30 is moved against the force of the
spring element 31 (see Fig. 1) away from the hook 26
(see Fig. 1).

[0051] Theopenerelement32is mounted between the
base section 20 and the upper section 23, wherein as
best seen in the sectional views of Figs. 7 and 8, a first
bearing seat 200 and a second bearing seat 230 are pro-
vided at opposing surfaces of the base section 20 and
the upper section 23. More particular, in the embodiment
shown the base section 20 is provided with a stub 201
formed integrally with the base section 20, in particular
formed integrally with the base section 20 by 3D printing,
which protrudes towards the upper section 23, wherein
the first bearing seat 200 is provided at the stub 201.
[0052] In the embodiment shown in Fig. 8, a support
unit 9 that forms a bushing is provided, which is clamped
between the first bearing seat 200 and the second bear-
ing seat 230 using the screw 7. The opener element 32
is rotatably mounted to the support unit 9 via the bearing
element 8.

[0053] In the embodiment shown in Fig. 8, the upper
section 23 is provided with a through hole 232 and the
base section 20, more particular the stub 201 of the base
section 20, is provided with a threaded hole 202, which
is aligned with the through hole 232. The screw 7 extends
through the through hole 232 and the aligned threaded
hole 202 for clamping the support unit 9 between the first
bearing seat 200 and the second bearing seat 230. In
the embodiment shown, the through hole 232 is tapered
allowing the use of a screw 7 having a tapered screw
head. However, other designs are possible.

[0054] As shown in Fig. 8, at each axial end of the
support unit 9, the support unit 9 is provided with a collar
90, wherein the collars 90 limit an axial movement of the
opener element 32 along the pivot axis 320 with respect
to the support unit9. The collars 90 prevent that the open-
er element 32 upon its movement contacts the bearing
seats 200, 230. Thereby, wear and tear due to a frictional
contact between the opener element 32 and the gripper
body 2 is avoided.

[0055] The support unit 9 forming a bushing in the em-
bodiment shown is a two-piece element comprising two
pieces 91, 92, wherein the opener element 32 is retained
with the bearing element 8 between the two pieces 91,
92. Each piece 91, 92 comprises a collar 90 as explained



11 EP 4 101 960 B1 12

above. Providing two pieces 91, 92 allows for a simple
assembly, wherein the two pieces 91, 92 are arranged
at opposite sides of the opener element 32 and the open-
er element 32 with the bearing element 8 is inserted be-
tween the two pieces 91, 92. The assembly group com-
prising the support unit 9 and the opener element 32 can
then be clamped between the upper section 23 and the
base section 20 using the screw 7. For a fixation of the
screw 7, the screw 7 can be glued into the threaded hole
202, wherein excess glue provided for fixing the screw 7
can leave the threaded hole 202.

[0056] Fig. 9 shows an alternative embodiment for the
support unit 9 forming a bushing, wherein the support
unit 9 is a three-piece element comprising three pieces
93, 94 and 95, wherein the opener element 32 is retained
with the bearing element 8 along the piece 93 and be-
tween the two pieces 94 and 95. Each piece 94 and 95
is in the form of a disk and fulfils the function of the collar
90 as explained for Fig. 8. The three-piece support unit
9 can easily be arranged between the upper section 23
and the base section 20 and fixed using the screw 7.
[0057] Figs.11and 12 show a detail of the gripper body
2 similar to the gripper body of Fig. 1 with a guide support
27 for the guide 33 (see Fig. 1) of the clamping device
3. Inthe embodiment shown in Figs. 11 and 12, the guide
support 27 comprises a stub 270 with a threaded blind
hole 271 and a slit 272. The guide support 27 is formed
integrally with the gripper body 2 by 3D printing. More
particular, the stub 270 of the guide support 27 protrudes
from the base section 20 towards an inside of the gripper
body 2. In one embodiment, a screw thread 273 at the
blind hole 271 is formed when 3D printing the gripper
body 2, wherein no additional machining is necessary.
In other embodiments, the screw thread 273 is machined
into the stub 270 after forming the gripper body 2. For
example, in order to form the screw thread 273 of the
threaded blind hole 271, the stub 270 is formed integrally
with the base section 20 by 3D printing. Next, a bore hole
is drilled into the stub 270, and the screw thread 273 is
formed in the bore hole using a thread tap. This allows
forming a threaded blind hole 271 of high quality.
[0058] The design shown in Fig. 11 allows a fixation of
a guide 33 using a screw 35 (see Fig. 1). The screw 35
can be fixed on the threaded blind hole 271 using glue,
wherein excess glue can exit the threaded blind hole 271
via the slit 272. As best seen in Figs. 10 and 12, upfront
the opener element 32 towards the hook 26, the base
section 20 of the gripper body 2 has a smooth outer sur-
face, in particular the base section 20 of the gripper body
2 opposite the stub 270 has a smooth outer surface. This
is advantageous for cooperating with warp threads. The
smooth outer surface without openings is also favorable
for avoiding ruptures of the gripper body 2 due to fatigue.
[0059] Figs. 13 and 14 each show a detail of a further
embodiment of the gripper body 2 with a guide support
27 for another embodiment of a guide 33 similar to Fig.
11. In the embodiments shown in Figs. 13 and 14, the
guide 33 in each case is abentleaf spring, which contacts
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with a first end the moveable clamping element 30 of the
clamping device 3 and is mounted with the opposite end
to the gripper body 2. Between the two ends, the guide
33 abuts against the first side section 21 of the gripper
body 2.

[0060] Figs. 5 and 15 both show a detail of the gripper
body 2 of Fig. 1 with a support 28 for the spring element
31 of the clamping device 3, in particular with two sup-
ports 28 for the abutment element 36 for the spring ele-
ment 31. Fig. 5 shows the detail of Fig. 15 without the
abutment element 36 for the spring element 31 so that
both supports 28 are visible. The supports 28 shown in
Figs. 5 and 15 can form a barb clamp.

[0061] Fig. 16 shows a detail similar to Fig. 15 of an-
other embodiment of a gripper body 2, wherein in the
embodiment shown in Fig. 16 the supports 28 and the
abutment element 36 form a bayonet fitting.

[0062] Fig.17 shows agripperassembly 40 comprising
the gripper body 2, the stiffening element 4, the rapier 5,
and the guide part 6 of the gripper 1 shown in Fig. 1ina
dismantled state. The guide part 6 has several protru-
sions 60 and 61 for positioning and/or fixing the guide
part 6 with respect to the gripper body 2. The gripper
body 2 has respective supports 50, 54 for cooperating
with the protrusions 60 and 61. In an embodiment a sup-
port 50 (see Figs. 5 and 7) of the gripper body 2 shaped
as a circular opening can cooperate with a circular pro-
trusion 60 of the guide part 6 to provide a form-fitting
assembly between the circular protrusion 60 of the guide
part 6 and the support 50 of the gripper body 2. Further,
support 54 of the gripper body 2 shaped as a rectangular
opening can cooperate with a rectangular protrusion 61
of the guide part 6 to provide a form-fitting assembly be-
tween the rectangular protrusion 61 of the guide part 6
and the rectangular support 54 of the gripper body 2. In
other embodiments, supports and protrusions having
other shapes are provided.

[0063] Inembodiments, the supports 50, 54 in the form
of openings are formed in the base section 20 when form-
ing the gripper body 2 using 3D printing techniques. In
an example the protrusions 60, 61 of the guide part 6
have a shape that is widening from the base of the guide
part 6 over a distance longer than the thickness of the
base section 20 of the gripper body 2 and then narrowing
again towards the distal end of the protrusion 60, 61 of
the guide part 6, so that the protrusions 60, 61 can be
clicked into associated supports 50, 54 in the base sec-
tion 20 of the gripper body 2. In alternative or in addition
the guide part 6 can be glued to the gripper body 2. In
another alternative embodiment, protrusions are provid-
ed on the base section 20 of the gripper body 2, and
associated supports or openings are provided in the
guide part 6.

[0064] The stiffening element 4 in the embodiment
shown is fixed to the rapier 5 via several fastening ele-
ments, such as bolts 42, washers 43, 44 and nuts 45.
One of the bolts 42 extends through an opening 46 of
the rapier 5, an opening 47 of the base section 20 and
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an opening 48 of the stiffening element 4, so that the
base section 20 can be clamped between the stiffening
element 4 and the rapier 5. Other bolts 42 only extend
through the stiffening element 4 and the rapier 5. Further
the base section 20 comprises for example at least one
support 51 for the stiffening element 4, for example at
least one support 51 that is manufactured integrally with
the gripper body 2 by 3D printing, wherein in particular
the supports 51 for the stiffening element 4 can provide
a form-fitting assembly for the stiffening element 4. In
alternative or in addition, as shown in the embodiment
of Fig. 17, two supports 51 are provided, which are
threaded supports that can cooperate with washers 52
and nuts 53 to fix the stiffening element 4 to the base
section 20 of the gripper body 2. Other form-fitting as-
semblies are also possible.

[0065] Fig. 18 shows a gripper 1 similar to the gripper
of Fig. 17 in a state, in which the gripperbody 2 is mounted
to the rapier 5 via the stiffening element 4 and a guide
part 6 to be mounted to the gripper body 2. This arrange-
ment allows a simple replacement of a guide part 6, for
example for replacing a worn guide part by another guide
part. A moveable clamping element 30, a spring element
31 and an opener element 32 (see Fig. 17) can be mount-
ed to the gripper body 2 before or after mounting the
gripper body 2 to the rapier 5.

[0066] Figs. 19 and 20 show a detail of another em-
bodiment of a gripper 1 comprising a gripper body 2 and
a clamping device 3, wherein the gripper body 2 is an
integral structure formed by 3D printing.

[0067] The gripper body 2 shown in Figs. 19 and 20
comprises a base section 20, a first side section 21 ad-
joining the base section 20, a second side section 22
adjoining the base section 20 opposite to the first side
section 21, and an upper section 23. In the embodiment
shown in Figs. 19 and 20, the upper section 23 is only
connected via webs 25 to the base section 20. The sup-
ports 28 and the abutment element 36 are similar to Fig.
16, wherein the supports 28 and the abutment element
36 form a bayonetfitting. Instead of the support 51 of Fig.
16, the gripper body 2 shown in Figs. 19 and 20 has
openings 49 for a screw for fixing the stiffening element
4 to the gripper body 2.

[0068] In Fig. 20 a situation just before arranging the
abutmentelement 36 to the supports 28 is shown, where-
in the abutment element 36 is rotated about the longitu-
dinal length of the spring element 31. The abutment el-
ement 36 can be shifted and rotated between the posi-
tions shown in Figs. 19 and 20 to form the bayonet fitting.
[0069] In an alternative embodiment (not shown) for
mounting the opener element 32 to the gripper body sim-
ilar to Fig. 8 instead of a gripper body 2 having a base
section 20 with a stub 201, a gripper body 2 having a
base section 20 with a guide support similar to the guide
support 27 as shown in Fig. 12 is provided. An opener
element 32 can be mounted by means of a support unit
9 between this guide support of the base section 20 and
the upper section 23. For example, this guide support
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has a threaded blind hole 271 as shown in Fig. 12, where-
in near the bottom of the threaded blind hole 271 a slit
272is provided. The assembly group comprising the sup-
port unit 9 and the opener element 32 can subsequently
be clamped between the upper section 23 and the base
section 20 using the screw 7. For a fixation of the screw
7, the screw 7 can be glued into the threaded blind hole
271, wherein the slit272 allows that excess glue provided
for fixing the screw 7 in the threaded blind hole 271 can
leave the threaded blind hole 271.

[0070] In one embodiment (not shown), the distal end
10 of the gripper body 2 is provided at one or both sides
with a bulging rib configured for shielding a tip of the hook
26 from contact with warp threads. The bulging rib in
embodiments can be formed integrally with the gripper
body 2 by 3D printing.

[0071] The embodiments shown are only by way of
example and other embodiments are conceivable,
wherein a gripper body 2 having a base section 20, a first
side section 21, a second side section 22 and an upper
section 23 is provided, which is an integral structure
formed by 3D printing. The gripper body 2 in embodi-
ments is formed integrally with structures allowing the
mounting of elements of the clamping device 3 of the
gripper 1 and/or additional elements.

Claims

1. A gripper for a rapier weaving machine, wherein the
gripper (1) comprises agripper body (2) and a clamp-
ing device (3) for clamping a weft thread, wherein
the gripper body (2) comprises a base section (20),
a first side section (21) adjoining the base section
(20), a second side section (22) adjoining the base
section (20) opposite to the first side section (21),
and a hook (26) provided at a distal end (10) of the
gripper body (2), wherein the clamping device (3)
comprises a moveable clamping element (30), a
spring element (31), and an opener element (32),
wherein the moveable clamping element (30) is
moveably mounted within the gripper body (2),
wherein the spring element (31) is configured for urg-
ing the moveable clamping element (30) towards the
hook (26) for clamping a weft thread between the
moveable clamping element (30) and the hook (26),
and wherein the opener element (32) is configured
for moving the moveable clamping element (30)
away from the hook (26) against a restoration force
ofthe spring element (31), characterized in that the
gripper body (2) comprises an upper section (23)
opposite to the base section (20), wherein the upper
section (23) adjoins the first side section (21) and is
connected via a web (24, 25) to at least one of the
second side section (22) and the base section (20),
wherein the first side section (21), the second side
section (22), the upper section (23) and the web (24,
25) are formed integrally with the base section (20),
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and wherein the opener element (32) is mounted be-
tween the upper section (23) and the base section
(20).

The gripper according to claim 1, characterized in
that the web (24, 25) connecting the upper section
(23) to the base section (20) and/or to the second
side section (22) extends below a level of the top
flanges (210, 220) of the first side section (21) and
the second side section (22).

The gripper according to claim 1 or 2, characterized
in that the gripper body (2) is made of titanium, in
particular wherein the gripper body (2) is formed us-
ing 3D printing.

The gripper according to claim 1, 2 or 3, character-
ized in that a first bearing seat (200) and a second
bearing seat (230) are provided at opposing surfaces
of the base section (20) and the upper section (23),
wherein a support unit (9) for supporting the opener
element (32) is clamped between the first bearing
seat(200) and the second bearing seat (230), where-
in in particular one of the first bearing seat (200) and
the second bearing seat (230) is provided with a
through hole (232) and the other one is provided with
an aligned threaded hole (202), and a screw (7) ex-
tends through the through hole (232) and the aligned
threaded hole (202) for clamping the support unit (9).

The gripper according to claim 4, characterized in
that the support unit (9) is a bushing and the opener
element (32) is a lever, which is rotatably mounted
to the support unit (9) via a bearing element (8).

The gripper according to claim 5, characterized in
that at each axial end of the support unit (9), the
support unit (9) is provided with a collar (90), wherein
the collars (90) limit an axial movement of the opener
element (32) with respect to the support unit (9).

The gripper according to any one of claims 4 to 6,
characterized in that the base section (20) is pro-
vided with a stub (201) formed integrally with the
base section (20), wherein the threaded hole (202)
is formed in the stub (201).

The gripper according to any one of claims 1 to 7,
characterized in that the upper section (23) is con-
nected to the base section (20) by the web (25),
wherein the web (25) comprises reinforcement ele-
ments configured to counter forces acting on the
gripperbody (2) upon use of the opener element(32).

The gripper according to any one of claims 1 to 8,
characterized in that the gripper body (2) compris-
esatleastone of asupport (28) for the spring element
(31), a support (50, 54) for a guide part (6) to be
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1.

12.

13.

14.

15.

arranged in the prolongation of the rapier (5), and a
support (51) for a stiffening element (4) to be mount-
ed between the rapier (5) and the gripper body (2),
that is manufactured integrally with the gripper body
(2), wherein in particular the support (28) for the
spring element (31) provides a form-fitting assembly
for the spring element (31), the support (50, 54) for
the guide part (6) provides a form-fitting assembly
for the guide part (6) and the support (51) for the
stiffening element (4) provides a form-fitting assem-
bly for the stiffening element (4).

The gripper according to any one of claims 1 to 9,
characterized in that the gripper (1) comprises a
guide (33) for guiding the moveable clamping ele-
ment (30) away from the hook (26) upon displace-
ment of the moveable clamping element (30) out of
a clamping position against a restoration force of the
spring element (31), wherein the guide (33) is mount-
ed to the gripper body (2) by a guide support (27),
wherein in particular the guide support (27) is man-
ufactured integrally with the gripper body (2), in par-
ticular manufactured integrally by 3D printing.

The gripper according to any one of claims 1 to 10,
characterized in that the base section (20) of the
gripper body (2) at least upfront the opener element
(32) towards the hook (26) has an outer surface with-
out perforations and/or undulations.

The gripper according to any one of claims 1 to 11,
characterized in that the moveable clamping ele-
ment (30) is displaceable against the restoration
force of the spring element (31) at least substantially
in the longitudinal direction of the gripper body (2).

Gripper assembly, characterized in that the gripper
assembly (40) comprises a gripper (1) with the grip-
per body (2) according to any one of the claims 1 to
12 and a rapier (5) for carrying the gripper (1), in
particular a flexible gripper band, wherein the base
section (20) of the gripper body (2) is arranged in the
prolongation of the rapier (5).

Weaving machine characterized in that the weav-
ing machine comprises a gripper (1) according to
any one of the claims 1 to 12.

Method for manufacturing a gripper according to any
one of the claims 1 to 12, wherein the gripper body
(2) is at least in part formed using 3D printing.

Patentanspriiche

1.

Ein Greifer fur eine Greiferwebmaschine, wobei der
Greifer (1) einen Greiferkorper (2) und eine Klemm-
vorrichtung (3) zum Klemmen eines Schussfadens
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umfasst, wobei der Greiferkdrper (2) einen Basisab-
schnitt (20), einen ersten Seitenabschnitt (21), der
an den Basisabschnitt (20) angrenzt, einen zweiten
Seitenabschnitt (22), der an den Basisabschnitt (20)
gegeniber dem ersten Seitenabschnitt (21) an-
grenzt, und einen Haken (26), der an einem distalen
Ende (10) des Greiferkdrpers (2) vorgesehenist, um-
fasst, wobei die Klemmvorrichtung (3) ein bewegli-
ches Klemmelement (30), ein Federelement (31),
und ein Offnerelement (32) umfasst, wobei das be-
wegliche Klemmelement (30) beweglich innerhalb
des Greiferkorpers (2) montiert ist, wobei das Feder-
element (31) dazu konfiguriert ist, das bewegliche
Klemmelement (30) zum Haken (26) hin zu zwingen,
um einen Schussfaden zwischen dem beweglichen
Klemmelement (30) und dem Haken (26) zu klem-
men, und wobei das Offnerelement (32) dazu konfi-
guriert ist, das bewegliche Klemmelement (30) ge-
gen eine Ruckstellkraft des Federelements (31) weg
vom Haken (26) zu bewegen, dadurch gekenn-
zeichnet, dass der Greiferkorper (2) einen dem Ba-
sisabschnitt (20) gegeniberliegenden oberen Ab-
schnitt (23) umfasst, wobei der obere Abschnitt (23)
an den ersten Seitenabschnitt (21) angrenzt und
Uber eine Rippe (24, 25) mit mindestens einem des
zweiten Seitenabschnitts (22) und des Basisab-
schnitts (20) verbunden ist, wobei der erste Seiten-
abschnitt (21), der zweite Seitenabschnitt (22), der
obere Abschnitt (23) und die Rippe (24, 25) integral
mit dem Basisabschnitt (20) ausgebildet sind, und
wobei das Offnerelement (32) zwischen dem oberen
Abschnitt (23) und dem Basisabschnitt (20) montiert
ist.

Der Greifer nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Rippe (24, 25), die den oberen
Abschnitt (23) mit dem Basisabschnitt (20) und/oder
mit dem zweiten Seitenabschnitt (22) verbindet, sich
unterhalb eines Niveaus der oberen Flansche (210,
220) des ersten Seitenabschnitts (21) und des zwei-
ten Seitenabschnitts (22) erstreckt.

Der Greifer nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass der Greiferkdrper (2) aus Titan
gefertigt ist, insbesondere wobei der Greiferkérper
(2) mittels 3D-Druckverfahren gebildet ist.

Der Greifer nach Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, dass an gegeniberliegenden
Flachen des Basisabschnitts (20) und des oberen
Abschnitts (23) ein erster Lagersitz (200) und ein
zweiter Lagersitz (230) vorgesehen sind, wobei eine
Stiitzeinheit (9) zum Stiitzen des Offnerelements
(32) zwischen dem ersten Lagersitz (200) und dem
zweiten Lagersitz (230) geklemmt ist, wobei insbe-
sondere einer des ersten Lagersitzes (200) und des
zweiten Lagersitzes (230) mit einem Durchgangs-
loch (232) und der andere mit einem ausgerichteten
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10.

Gewindeloch (202) vorgesehenist, und eine Schrau-
be (7) sich durch das Durchgangsloch (232) und das
ausgerichtete Gewindeloch (202) zum Klemmen der
Stitzeinheit (9) erstreckt.

Der Greifer nach Anspruch 4, dadurch gekenn-
zeichnet, dass die Stiitzeinheit (9) eine Buchse ist
und das Offnerelement (32) ein Hebel ist, der (iber
ein Lagerelement (8) drehbar an der Stiitzeinheit (9)
montiert ist.

Der Greifer nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Stiitzeinheit (9) an jedem axialen
Ende der Stiitzeinheit (9) mit einem Kragen (90) vor-
gesehen ist, wobei die Kragen (90) eine axiale Be-
wegung des Offnerelements (32) in Bezug auf die
Stiitzeinheit (9) begrenzen.

Der Greifer nach einem der Anspriiche 4 bis 6, da-
durch gekennzeichnet, dass der Basisabschnitt
(20) mit einem integral mit dem Basisabschnitt (20)
ausgebildeten Zapfen (201) vorgesehen ist, wobei
das Gewindeloch (202) im Zapfen (201) ausgebildet
ist.

Der Greifer nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dass der obere Abschnitt
(23) durch die Rippe (25) mit dem Basisabschnitt
(20) verbunden ist, wobei die Rippe (25) Verstar-
kungselemente umfasst, die dazu ausgebildet sind,
Kraften entgegenzuwirken, die bei Verwendung des
Offnerelements (32) auf den Greiferkdrper (2) wir-
ken.

Der Greifer nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dass der Greiferkorper (2)
mindestens eine von einer Stltze (28) fir das Fe-
derelement (31), einer Stitze (50, 54) fiir ein in der
Verlangerung des Greifers (5) anzuordnendes Fiih-
rungsteil (6) und einer Stiitze (51) fur ein zwischen
dem Rapier (5) und dem Greiferkdrper (2) anzubrin-
gendes Versteifungselement (4) umfasst, das inte-
gral mit dem Greiferkorper (2) hergestellt ist, wobei
insbesondere die Stlitze (28) fur das Federelement
(31) eine Formschlussanordnung fiir das Federele-
ment (31) bereitstellt, die Stiitze (50, 54) fiir das Fih-
rungsteil (6) eine Formschlussanordnung fiir das
Fihrungsteil (6) bereitstellt und die Stitze (51) fur
das Versteifungselement (4) eine Formschlussan-
ordnung fiir das Versteifungselement (4) bereitstellt.

Der Greifer nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, dass der Greifer (1) eine
Fihrung (33) zum Fihren des beweglichen Klem-
melements (30) weg vom Haken (26) bei einer Ver-
lagerung des beweglichen Klemmelements (30) aus
einer Klemmposition gegen eine Riickstellkraft des
Federelements (31) umfasst, wobeidie Fiihrung (33)
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Uber eine Fihrungsstitze (27) am Greiferkorper (2)
montiertist, wobeiinsbesondere die Flihrungsstiitze
(27) integral mit dem Greiferkorper (2) hergestelltist,
insbesondere integral im 3D-Druckverfahren herge-
stellt ist.

Der Greifer nach einem der Anspriiche 1 bis 10, da-
durch gekennzeichnet, dass der Basisabschnitt
(20) des Greiferkorpers (2) mindestens vor dem Off-
nerelement (32) zum Haken (26) eine Aul3enflache
ohne Perforationen und/oder Wellungen aufweist.

Der Greifer nach einem der Anspriiche 1 bis 11, da-
durch gekennzeichnet, dass das bewegliche
Klemmelement (30) entgegen der Riickstellkraft des
Federelements (31) mindestens im Wesentlichen in
der Langsrichtung des Greiferkorpers (2) verschieb-
bar ist.

Greiferanordnung, dadurch gekennzeichnet, dass
die Greiferanordnung (40) einen Greifer (1) mit ei-
nem Greiferkérper (2) nach einem der Anspriiche 1
bis 12 und ein Rapier (5) zum Tragen des Greifers
(1), insbesondere ein flexibles Greiferband, umfasst,
wobei der Basisabschnitt (20) des Greiferkorpers (2)
in der Verlangerung des Rapiers (5) angeordnet ist.

Webmaschine dadurch gekennzeichnet, dass die
Webmaschine einen Greifer (1) nach einem der An-
spriiche 1 bis 12 umfasst.

Verfahren zum Herstellen eines Greifers nach einem
der Anspriiche 1 bis 12, wobei der Greiferkorper (2)
mindestens teilweise mittels 3D-Druckverfahren ge-
bildet ist.

Revendications

Une pince pour une machine a tisser a lance, dans
laquelle la pince (1) comprend un corps de pince (2)
et un dispositif de serrage (3) pour serrer un fil de
trame, dans laquelle le corps de pince (2) comprend
une section de base (20), une premiére section la-
térale (21) adjacente a la section de base (20), une
deuxieéme section latérale (22) adjacente a la section
de base (20) opposée a la premiére section latérale
(21), et un crochet (26) disposé a une extrémité dis-
tale (10) du corps de pince (2), dans laquelle le dis-
positif de serrage (3) comprend un élément de ser-
rage mobile (30), un élément ressort (31), et un élé-
ment d’ouverture (32), dans laquelle I'élément de
serrage mobile (30) est monté mobile a l'intérieur du
corps de pince (2), dans laquelle I'élément ressort
(31) est configuré pour pousser I'élément de serrage
mobile (30) vers le crochet (26) pour serrer un fil de
trame entre I'élément de serrage mobile (30) et le
crochet (26), et dans laquelle I’élément d’ouverture

10

15

20

25

30

35

40

45

50

55

1"

(32) est configuré pour déplacerI’élément de serrage
mobile (30) a distance du crochet (26) contre une
force de restauration de I'élément ressort (31), ca-
ractérisée en ce que le corps de pince (2) comprend
une section supérieure (23) opposée a la section de
base (20), dans laquelle la section supérieure (23)
est adjacente a la premiére section latérale (21) et
est reliée via une nervure (24, 25) a au moins une
deladeuxiéme lasection latérale (22) etde la section
de base (20), dans laquelle la premiére section la-
térale (21), la deuxieme section latérale (22), la sec-
tion supérieure (23) et la nervure (24, 25) sont for-
mées intégralement avec la section de base (20), et
dans laquelle I'élément d’ouverture (32) est monté
entre la section supérieure (23) etla section de base
(20).

La pince selon la revendication 1, caractérisée en
ce que la nervure (24, 25) reliant la section supé-
rieure (23) ala section de base (20) et/ou a la deuxié-
me section latérale (22) s’étend en dessous d’un ni-
veau des brides supérieures (210, 220) de la pre-
miere section latérale (21) et de la deuxieme section
latérale (22).

La pince selon larevendication 1 ou 2, caractérisée
en ce que le corps de pince (2) est en titane, en
particulier le corps de pince (2) est formé a l'aide
d’impression 3D.

La pince selon la revendication 1, 2 ou 3, caracté-
risée en ce qu’un premier siege de palier (200) et
un deuxiéme siége de palier (230) sont prévus aux
surfaces opposées de la section de base (20) et de
la section supérieure (23), dans laquelle une unité
de support (9) pour supporter I'’élément d’ouverture
(32) est serrée entre le premier siege de palier (200)
et le deuxiéme siége de palier (230), dans laquelle
en particulier un du premier siege de palier (200) et
du deuxiéme sieége de palier (230) est prévu d'un
trou traversant (232) et l'autre est prévu d'un trou
fileté (202) aligné, et une vis (7) s’étend a travers le
trou traversant (232) et le trou fileté (202) aligné pour
serrer I'unité de support (9).

La pince selon la revendication 4, caractérisée en
ce que l'unité de support (9) est une douille et I'élé-
ment d’ouverture (32) est un levier, qui est monté
rotatif sur I'unité de support (9) via un élément de
palier (8).

La pince selon larevendication 5, caractérisé en ce
qu’a chaque extrémité axiale de I'unité de support
(9), 'unité de support (9) est prévue d’un collier (90),
dans laquelle les colliers (90) limitent un déplace-
ment axial de I'élément d’ouverture (32) par rapport
a l'unité de support (9).
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La pince selon I'une quelconque des revendications
4 a 6, caractérisée en ce que la section de base
(20) est prévue d’un goujon (201) formé intégrale-
ment avec la section de base (20), dans laquelle le
trou fileté (202) est formé dans le goujon (201).

La pince selon I'une quelconque des revendications
1a7, caractérisée en ce que la section supérieure
(23) estreliée ala section de base (20) parla nervure
(25), dans laquelle la nervure (25) comprend des
éléments de renforcement configurés pour contrer
des forces agissant sur le corps de pince (2) lors de
I'utilisation de I'élément d’ouverture (32).

La pince selon I'une quelconque des revendications
1 a 8, caractérisée en ce que le corps de pince (2)
comprend au moins un d’un support (28) pour I'élé-
mentressort (31), un support (50, 54) pour une partie
de guidage (6) a disposer dans le prolongement de
la lance (5), et un support (51) pour un élément rai-
disseur (4) a monter entre la lance (5) et le corps de
pince (2), fabriqué intégralement avec le corps de
pince (2), dans laquelle en particulier le support (28)
pour I'élément ressort (31) prévoit un ensemble par
ajustement de forme pour I'élément ressort (31), le
support (50, 54) pour la partie de guidage (6) prévoit
un ensemble par ajustement de forme pour la partie
de guidage (6) et le support (51) pour I'élément rai-
disseur (4) prévoit un ensemble par ajustement de
forme pour I'élément raidisseur (4).

La pince selon I'une quelconque des revendications
1a9, caractérisée en ce que la pince (1) comprend
un guide (33) pour guider I'élément de serrage mo-
bile (30) a distance du crochet (26) lors du déplace-
ment de I'élément de serrage mobile (30) d’'une po-
sition de serrage contre une force de restauration de
I'élément ressort (31), dans laquelle le guide (33) est
monté sur le corps de pince (2) par un support de
guidage (27), dans laquelle en particulier le support
de guidage (27) est fabriqué intégralement avec le
corps de pince (2), en particulier fabriqué intégrale-
ment par impression 3D.

La pince selon I'une quelconque des revendications
1 a 10, caractérisée en ce que la section de base
(20) du corps de pince (2) au moins a l'avant de
I'élément d’ouverture (32) vers le crochet (26), pré-
sente une surface extérieure sans perforations et/ou
ondulations.

La pince selon I'une quelconque des revendications
1a11, caractérisée en ce que I'élément de serrage
mobile (30) peut se déplacer contre la force de res-
tauration de I'élément ressort (31) au moins sensi-
blement dans la direction longitudinale du corps de
pince (2).
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Ensemble de pince, caractérisé en ce que I'ensem-
ble de pince (40) comprend une pince (1) avec le
corps de pince (2) selon I'une quelconque des re-
vendications 1 a 12 et une lance (5) pour porter la
pince (1), en particulier un ruban de pince flexible,
dans lequel la section de base (20) du corps de pince
(2) est disposée dans le prolongement de la lance

(5).

Machine a tisser caractérisée en ce que la machine
atisser comprend une pince (1) selon I'une quelcon-
que des revendications 1 a 12.

Procédé pour fabriquer une pince selon 'une quel-
conque des revendications 1 a 12, dans lequel le
corps de pince (2) est au moins en partie formé a
I'aide d’'impression 3D.
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Fig. 4
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