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(54)
YARN-CLAMPING DEVICE

(57)  Avyarn-clamping device includes a clamping rail
(22), a clamping rod (24), configured to be inserted into
a clamping volume (V22), the clamping rod (24) having
a clamping rotation movement, in a clamping direction
(R2), from an insertion position to a clamping position.
With regard to a main plane (P22) of the clamping vol-
ume, one side of the clamping volume (V22) is delimited
by the clamping rail (22) and the other side of the clamp-
ing volume is partially delimited by an internal surface
(36) of a rubber profile (34) housed in the clamping rail
(22). When the clamping rod (24) is in the clamping po-
sition, the clamping rod penetrates the internal surface
of the rubber profile, with the yarns (200) in-between, and
amaximum external dimension (d24, D1) of the clamping
rod cross section, parallel to the width (W22) of an inser-
tion/extraction opening (022), is strictly larger than the
width of the insertion/extraction opening. These maxi-
mum external dimension and width are measured at the
same longitudinal level, along the rotation axis (X20).
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Description

[0001] The present invention relates to a yarn-clamp-
ing device for clamping yarns of a yarn layer. The present
invention also relates to a yarn frame and to a drawing-
in machine comprising such a yarn-clamping device.

BACKGROUND OF THE INVENTION

[0002] In the field of weaving, it is known to use a yarn-
clamping device for clamping the different yarns ofawarp
yarn layer, in particular in a warp preparation process.
Clamping the yarns of a yarn layer is needed, for in-
stance, for tying two warp layers together or for drawing-
in the warp yarns of a yarn layer into the harness of a
loom.

[0003] In this context, US-A-5381 594 discloses a ma-
chine for automatically drawing-in warp yarns, where two
pairs of yarn-clamping devices are mounted on a single
yarn frame longitudinally movable relative to a drawing-
in unit. A combination of relative adjustment along a lon-
gitudinal direction and along a yarn extension direction
is possible between the two lower clamping rails. A first
embodiment of the clamping device includes a comb in-
troduced in a clamping housing delimited between a fixed
wall and a movable wall whose movements may cause
jamming of the comb with the clamping rail and blocking
of some yarns between the comb and the clamping rail.
Thus, even if it is globally satisfactory, such a drawing-
in machine is difficult and expensive to implement. An-
other embodiment of the clamping device comprises an
elastic tube driven by a rotating clamping bar, which are
inserted within a clamping rail of a yarn-clamping device,
in order to block the yarns within the rail. In insertion
position of the elastic tube with the yarns between the
tube and the clamping rail, the tube is already deformed
against the clamping rail which exerts a first clamping
action on the yarns that cannot be easily regularly dis-
tributed or tensioned in that position. Furthermore, unless
when they are in the clamping position, the tube and the
bar might be ejected from the clamping rail under the
high tension in the yarns. In such a case, the yarn clamp-
ing process shall be started again from the beginning.
[0004] On the other hand, EP-A-2 662 481 discloses
ayarn frame with two spaced clamping rails, each clamp-
ing railbeing equipped with two rubber profiles and adapt-
ed for receiving a clamping rod. The two rubber profiles
face each other and are parallel to each other. During
tensioning of a yarn layer, the yarns are first clamped in
one of the clamping rails, then tensioned before a turning
rod is introduced in the other clamping rail. This approach
may induce a loosening of the yarn tension and/or an
irregular tension distribution along the yarn layer width.
In addition, the rods introduced in the clamping rails may
be ejected from these rails by the reaction effort exerted
by the yarns or may have slight movements within the
clamping rails in clamping position as the rods only co-
operate with the rubber profiles, which might also cause
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an irregular yarn distribution. On the other hand, the two
rubber profiles apply a relatively large friction effort on
the yarns during rotation of the clamping rod. Depending
on the type of yarns, this may cause uneven clamping of
the yarns. Moreover, this approach does not allow using
an intermediate position for adjusting the yarn position
during clamping.

SUMMARY OF THE INVENTION

[0005] The present invention aims at solving these
problems by providing an optimized yarn-clamping de-
vice which allows efficiently clamping the yarns without
the risk of ejecting a clamping rod during the yarn clamp-
ing process.

[0006] With this respect, the present invention relates
to a yarn-clamping device for clamping yarns of a yarn
layer, this device including

- a clamping rail, which delimits a clamping volume
extending along a longitudinal axis,

- a clamping rod, configured to be inserted into the
clamping volume through an insertion/extraction
opening of the clamping rail and in a direction trans-
verse to the longitudinal axis, a longitudinal portion
of the clamping rod received in the clamping volume
having a non-circular cross-section, the clamping
rod having a clamping rotation movement relative to
the clamping rail, in a clamping direction, within the
clamping volume and around a rotation axis parallel
to the longitudinal axis of the clamping rail,

o from an insertion position, where the rod may
pass through the insertion/extraction opening
and where a first external dimension of the
clamping rod cross-section parallel to a width of
the insertion/extraction opening, is smaller that
this width,

o to a clamping position, where the clamping rod
clampsthe yarnslocated in the clamping volume
against an internal surface located inside the
clamping rail.

[0007] According to the invention,

- with regard to a main plane of the clamping volume
containing the rotation axis and crossing the inser-
tion/extraction opening in the middle of this opening,
one side of the clamping volume is delimited by the
clamping rail and the other side of the clamping vol-
ume is partially delimited by aninternal surface which
belongs to a rubber profile housed in the clamping
rail;

- when the clamping rod is in the clamping position,
the clamping rod penetrates the internal surface of
the rubber profile, with the yarns in-between; and

- when the clamping rod is in the clamping position, a
maximum external dimension of the clamping rod
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cross section, parallel to the width of the insertion/ex-
traction opening, is strictly larger than the width of
the insertion/extraction opening, the maximum ex-
ternal dimension of the clamping rod cross section
and the width of the insertion/extraction opening be-
ing measured at the same longitudinal level, along
the rotation axis.

[0008] Owing to the invention, since the internal sur-
face of the rubber profile, in which the clamping rod pen-
etrates for the clamping, is located on one side only of
the main plane, the clamping rod in the clamping position
cooperates only with the clamping rail on the other side
of the main plane. The clamping position of the clamping
rod within the clamping volume is thus better controlled.
Since the clamping position is reached by rotation of the
clamping rod within the clamping volume while the co-
operation with the rubber profile occurs on only one side
of the main plane, a more regular tension distribution
within the yarn layer is obtained.

[0009] According to further advantageous aspects of
the invention, the yarn-clamping device of the invention
might incorporate one or several of the following features
taken in any technically compatible configuration:

- When the clamping rod is in the clamping position,
an inner surface of the clamping rail, which partially
delimits the clamping volume at the level of the in-
sertion/extraction opening, forms a retaining zone,
which cooperates with the clamping rod along the
transverse direction, with the yarns in-between, for
blocking the clamping rod within the clamping vol-
ume.

- Theretaining zone extends on both sides of the main
plane.

- The retaining zone of the clamping rail is formed by
at least a portion of the inner surface which is cylin-
drical, centered on the rotation axis and the cylindri-
cal portion cooperates with the clamping rod in a
form-fitting manner in the clamping position of the
clamping rod.

- Theinternal surface of the rubber profile is oriented
toward the insertion/extraction opening, preferably
with an inclination angle between 10° and 30°, more
preferably equal to about 16° or 20°, with respect to
the main plane.

- When the clamping rod is in the clamping position,
the clamping rod partially protrudes through the in-
sertion/extraction opening and out of the clamping
rail.

- When the clamping rod is in an intermediate position
relative to the clamping rail, reached by the clamping
rod in its clamping movement in the clamping direc-
tion and shifted with regard to the insertion position,

- the clamping rod has a clearance with respect
to the internal surface of the rubber profile,
- yarns in the clamping volume are movable be-
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tween the clamping rod and the internal surface
located inside the clamping rail, and

- anexternal dimension of the clamping rod cross
section, parallel to the width of the insertion/ex-
traction opening, is strictly larger that this width,
at a same longitudinal level.

The non-circular cross-section of the clamping rod
comprises at least a circular surface and a planar
surface, wherein, in the intermediate position, the
planar surface faces the internal surface of the rub-
ber profile, wherein, in the clamping position, the pla-
nar surface faces the bottom of the clamping volume
at the opposite of the insertion/extraction opening
along the transverse direction and wherein an inner
surface of the clamping rail partially delimiting the
clamping volume cooperates with the circular sur-
face for guiding the rotation movement of the clamp-
ing rod in the clamping volume between the interme-
diate position and the clamping position.

The yarn-clamping device also includes at least one
maintaining device comprising an obstacle, whereas
the obstacle is configured to have a movement rel-
ative to the clamping rod, from a retracted position
to a blocking position during the clamping rotation
movement of the clamping rod, the retracted position
of the obstacle corresponding at least to the insertion
position of the clamping rod, whereas the blocking
position of the obstacle corresponds at least to the
intermediate position relative to the clamping rail,
whereas, when the obstacle is in its retracted posi-
tion, the obstacle does not prevent a rotation move-
ment of the clamping rod within the clamping volume,
between the insertion position and the clamping po-
sition, whereas when the obstacle is in its blocking
position, and the clamping rod is in the intermediate
position, the obstacle

o does not prevent a rotation movement of the
clamping rod within the clamping volume in the
clamping direction, toward its clamping position,
and

o prevents a rotation movement of the clamping
rod within the clamping volume in a direction op-
posite to the clamping direction, and

and whereas the maintaining device also comprises
an elastic member urging the obstacle toward its
blocking position.

The obstacle is at least partly accommodated in a
housing of the yarn-clamping device with possibility
of sliding movement between the retracted position
and the blocking position along a direction trans-
verse to the rotation axis and to the transverse di-
rection.

For all positions relative to the clamping rail reached
by the clamping rod during its rotational movement
between the intermediate position and the clamping
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position in the clamping direction, the obstacle is
movable from its blocking position to its retracted
position.

In the insertion position and for all positions of the
clamping rod reached during its rotational movement
between the insertion position and the intermediate
position in the clamping direction, the obstacle is
maintained in retracted position by the clamping rod
or by a part of the yarn-clamping device which is
coupled in rotation with the clamping rod around the
rotation axis.

The clamping rod is configured to move the obstacle
from its blocking position to its retracted position
when the clamping rod rotates within the clamping
volume from its clamping position to its insertion po-
sition in the clamping direction.

The yarn-clamping device includes a maintaining de-
vice at each longitudinal end of the clamping rail,
each maintaining device including a body where an
obstacle is accommodated, each body being se-
cured with clamping rail and wherein the clamping
rod includes at least

- afirst central longitudinal portion accommodat-
edinthe clamping housing for selectively clamp-
ing yarns against the internal surface located
inside the clamping rail and

- two second longitudinal portions, each at a lon-
gitudinal side of the first central longitudinal por-
tion, accommodated in a body of the maintaining
device and adapted to cooperate with an obsta-
cle.

The maintaining device also includes a retaining
member coupled in rotation around the rotation axis
with the clamping rod between the insertion position
and the intermediate position, whereas, in the inser-
tion position, the retaining member does not prevent
a movement of the clamping rod through the inser-
tion/extraction opening and wherein, in the interme-
diate position of the clamping rod, the retaining mem-
ber abuts against the obstacle in a circumferential
direction around the rotation axis to prevent the ro-
tation movement of the clamping rod within the
clamping volume in adirection opposite to the clamp-
ing direction.

The retaining member has an outer cylindrical sur-
face, centered on the rotation axis, and a notch, con-
figured to receive the clamping rod when the clamp-
ing rod is received in the clamping volume and de-
limited by at least one branch with a planar surface
parallel to the rotation axis, whereas the obstacle is
adapted to cooperate with the outer cylindrical sur-
face of the retaining member in the retracted posi-
tion, wherein an end of the branch is configured to
abut in the circumferential direction against the ob-
stacle in blocking position and wherein a planar sur-
face of the clamping rod is in contact with the planar
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surface of the notch.

- Inthe blocking position of the obstacle, at the longi-
tudinal level of the retaining member, the retaining
member limits a width of a passage-opening for the
clamping rod out of the notch to a dimension strictly
smaller than a dimension of the clamping rod parallel
to the width of the passage-opening.

- In the intermediate position of the clamping rod, a
surface of the clamping rod abuts against the obsta-
cle in a circumferential direction around the rotation
axis to prevent the rotation movement of the clamp-
ing rod within the clamping volume in a direction op-
posite to the clamping direction.

[0010] According to a second aspect, the invention re-
lates to a yarn frame which comprises at least a pair of
yarn-clamping devices spaced along a yarn extension
direction, whereas at least one of these yarn-clamping
devices is as mentioned here-above.

[0011] Advantageously, the yarn frame is configured
for clamping yarns of two yarn layers, wherein the yarn
frame includes

- afirst pair of yarn-clamping devices spaced along a
yarn extension direction within afirst layer for clamp-
ing yarns of the first layer,

- a second pair of yarn-clamping devices spaced
along a yarn extension direction within a second lay-
er for clamping yarns of the second layer

and wherein

- the yarn-clamping device according to the invention
belongs to one pair of yarn-clamping devices and is
supported on a longitudinal beam of the yarn frame
with a possibility of translation, along the longitudinal
axis of its clamping volume, with respect to a yarn-
clamping device of the other pair of yarn-clamping
devices, and/or

- the yarn-clamping device according to the invention
belongs to one pair of yarn-clamping devices and,
in their clamping configuration, the yarns of the first
layer are interposed between a longitudinal beam of
the yarn frame and a yarn-clamping device of the
second pair of yarn-clamping devices which is at
least partially detachably mounted on the yarn frame.

[0012] Still advantageously, the internal surface of the
rubber profile of the yarn-clamping device according to
the invention is located, within the clamping volume, on
the same side of the main plane of the clamping volume
as the other yarn-clamping device of the same pair of
yarn-clamping devices.

[0013] Accordingtoathird aspect, theinventionrelates
to a drawing-in machine for drawing-in warp yarns into a
weaving harness, this drawing-in machine including a
drawing-in unit and at least one yarn frame as mentioned
here-above.
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[0014] Advantageously, when the clamping rod is in
the clamping position, the clamping rod partially pro-
trudes through the insertion/extraction opening and out
ofthe clampingrail, the drawing-in unit is movable relative
to the yarn frame along the longitudinal axis of the clamp-
ing rail, and at least one roller longitudinally secured to
the drawing-in unit is in contact with the clamping rod,
which protrudes out of the clamping rail, for guiding the
relative movement between the drawing-in unit and the
yarn frame along the longitudinal axis of the clamping rail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention will be better understood based
on the following description, given as a non-limiting ex-
ample and made in reference to the following figures:

- Figure 1 is a perspective view of a drawing-in ma-
chine according to the invention;

- Figure 2 is an enlarged partly exploded perspective
view of ayarn frame according to the invention, which
belongs to the drawing-in machine of figure 1;

- Figure 3 is a front view of a clamping device of the
yarn frame of figure 2, this clamping device being
according to the invention;

- Figure 4 is a cut view along line IV-IV on figure 3
showing three positions of a clamping rod with re-
spect to a clamping rail, at the level of a clamping
volume;

- Figure5isacutview alongline V-V on figure 3 show-
ing the same three positions of the clamping rod, at
the level of a maintaining device;

- Figure 6 is a perspective exploded view of the main-
taining device of figure 5;

- Figure 7 is a cut view along plane VII on figure 2;

- Figure 8 is an enlarged view of box VIII on figure 7;

- Figure 9 is a perspective view comparable to box IX
on figure 2, with a single yarn layer and one yarn-
clamping device partially disassembled from the
yarn frame;

- Figure 10 is an enlarged view of box X on figure 9;

- Figure 11 is a view comparable to figure 5, for a
clamping device according to a second embodiment
of the invention;

- Figure 12is a view similar to figure 5, for a clamping
device according to a third embodiment of the inven-
tion;

- Figure 13 is a cut view, comparable to figure 4, for
a clamping device according to a fourth embodiment
of the invention;

- Figure 14 is partly exploded perspective view, com-
parable to figure 2, for the fourth embodiment;

- Figure 15 is a cut view, comparable to figure 7, for
the fourth embodiment;

- Figure 16 is a cut view, comparable to figure 4, for
a clamping device according to a fifth embodiment
of the invention;

- Figure 17 is a cut view, comparable to the lower part
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of figure 4, for a clamping device according to a sixth
embodiment of the invention;

- Figure 18 is a cut view, comparable to the lower part
of figure 4, for a clamping device according to a sev-
enth embodiment of the invention; and

- Figure 19 is a partial perspective view of a tying in-
stallation incorporating some yarn-clamping devices
and a yarn frame according to the invention.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0016] The drawing-in machine 2 represented on fig-
ure 1 includes a movable cart 6 and a fixed structure 4
supporting a drawing-in unit 8, which can be of any known
type and is represented by its outer shape.

[0017] The drawing-in machine 2 is designed for hold-
ing a first layer L1 and a second layer L2 of warp yarns
in position for the drawing-in unit 8 to insert the warp
yarns of these layers into a non-represented harness
parts of a weaving loom, some of them being mounted
on a support member 10 carried by the cart 6. A harness
is known per se and may include healds, a reed and
sometimes drop-wires.

[0018] The two layers L1 and L2 are drawn from one
or two non-represented warp beams and held by a yarn
tensioning frame 12, also called "drawing-in frame",
which includes three posts 14, some cross beams 15 and
two beams 16 together forming the main structure of the
frame 12.

[0019] Theyarnframe 12is mountedon the fixed struc-
ture 4 and can be tilted with respect to this main structure,
around an axis parallel to the longitudinal direction of the
beams 16.

[0020] Each beam 16 carries two yarn-clamping de-
vices 20 arranged by pairs, respectively provided for
holding the yarns of the yarn layer L1 and the yarns of
the yarn layer L2 with respect to the yarn frame 12. More
precisely, a first yarn-clamping device 20 of each pair of
yarn-clamping devices is mounted on the upper beam
16A, whereas a second yarn-clamping device of the
same yarn-clamping devices pairis mounted on the lower
beam 16B. Thus, the yarn frame 12 includes four yarn-
clamping devices 20 in total.

[0021] As can be derived from figures 7 and 8, the
beams 16 are hollow, with a globally rectangular cross-
section. Advantageously, the beams 16 have the same
geometry. They can be cut in the same metallic profile.
[0022] Oneach beam 16, the two clamping devices 20
are located next to each other, more precisely one above
the other in the configuration of figures 2, 7 and 8 in which
the yarn frame 12 extends essentially in a vertical plane.
The two yarn-clamping devices 20 of each pair are
spaced along a yarn extension direction within the yarn
layers L1 and L2, which is vertical on figures 2, 7 and 8.
[0023] A first pair of clamping devices 20 is formed by
the lower yarn-clamping device 20A1 mounted on the
upper beam 16A and by the upper yarn-clamping device
20B1 mounted on the lower beam 16B. This first pair of
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yarn-clamping devices 20 is for clamping the first layer
L1. This first pair of yarn-clamping devices 20 is formed
by the yarn-clamping devices 20A1 and 20B1 respec-
tively mounted on each beam 16 on its side oriented to-
ward the other beam.

[0024] The second pair of yarn-clamping devices 20 is
formed by the upper yarn-clamping device 20A2 mount-
ed on the upper beam 16A and by the lower yarn-clamp-
ing device 20B2 mounted on the lower beam 16B. The
second pair of yarn-clamping devices is for clamping the
second layer L2 of warp yarns. The second pair of yarn-
clamping devices is formed by the clamping devices
20A2 and 20B2 respectively mounted on each beam 16
on a side of this beam opposite to the other beam.
[0025] Here above, references 20A1, 20A2, 20B1 and
20B2 are used to identify the four yarn-clamping devices.
However, in the present example, unless it is specified
otherwise, all four yarn-clamping devices are identical
and the description of a generic yarn-clamping device
identified with reference 20 applies to all yarn-clamping
devices.

[0026] Each yarn-clamping device 20 includes a
clamping rail 22, a clamping rod 24 and two maintaining
devices 26, each maintaining device being assembled,
atone respective longitudinal end of the clamping rail 22,
by screws 28.

[0027] The clamping rail 22 is made of an aluminum
profile, with a constant cross-section along a longitudinal
axis X22 of the clamping rail. This cross-section is visible
on figure 4 and has globally the shape of a C.

[0028] The clampingrail22 has aninnercylindrical sur-
face 31 with a circular cross-section of diameter D31 cen-
tered on the longitudinal axis X22. This inner cylindrical
surface 31 partially delimits a clamping volume V22 with-
in the clamping rail 22. This clamping volume opens on
a front face 23 of the clamping rail 22 via an opening
022, at the level of two portions 30a and 30b of an inner
cylindrical surface 30, with a cross-section in the form of
arcs of a circle also centered on the axis X22, but having
a diameter D30 smaller than the diameter D31.

[0029] The clamping rail 22 includes a longitudinal
notch 32, which forms a receiving housing for a rubber
profile 34, with a globally rectangular cross-section and
a side planar surface 36 oriented toward the clamping
volume V22.

[0030] The planar surface 36 forms an internal surface
of the clamping volume V22 within the clamping rail 22.
[0031] In a variant represented on figure 16, the sur-
face 36 is not a planar surface.

[0032] Y22 defines a transverse axis of the clamping
rail 22, perpendicular to axis X22 and which crosses the
opening 022 in the middle of this opening. Axes X22 and
Y22 are secant. Z22 defines a height or thickness axis
of the clamping rail 22, which is perpendicular to axes
X22 and Y22. Axes Y22 and Z22 are parallel to the plane
of figure 4 and respectively perpendicular and parallel to
the front face 23.

[0033] Portions 30a and 30b are at least partially
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turned toward the bottom of the clamping volume V22 at
the opposite of the opening 022 along the transverse
axis Y22.The front faces 23 of all clamping rails 22 of the
yarn frame 12 extend substantially in the same plane,
which is vertical in a drawing-in configuration.

[0034] The internal surface 36 of the rubber profile 34
is oriented toward the opening 022, with an inclination
angle a between 10° and 30°, preferably equal to about
20°, with respect to a main plane P22 of the rail 22, con-
taining axes X22 and Y22. The main plane P22 crosses
the opening 022 in the middle of this opening. The inner
cylindrical surface 30 extend on both sides of the main
plane P22. In other words, portion 30ais situated on one
side of the main plane P22 whereas portion 30b is situ-
ated on the other side of the main plane P22.

[0035] Surfaces 31 and 36 are approximatively flush,
at the opposite of the opening 022 with respect to the
rubber profile 34. Together with the portions 30a and 30b
of the surface 30, they delimit the clamping volume V22.
[0036] A single longitudinal notch 32 is provided in the
clamping rail 22 so that a single rubber profile 34, or a
single line of rubber profiles mounted in continuity along
the axis X22, is located next to the clamping volume V22.
[0037] As can be derived from figure 7, the rubber pro-
file 34 of a yarn-clamping device 20A1 or 20A2 mounted
on the upper beam 16A is located, within the correspond-
ing clamping rail 22, downwardly with respect to its
clamping volume V22, that is on the side of the clamping
rail oriented toward the clamping rail of the other yarn-
clamping device 20B1 or 20B2 belonging to the same
pair of yarn-clamping devices 20 along axis Z22. On fig-
ure 7, the rubber profiles 34 of the two upper yarn-clamp-
ing devices 20A1 and 20A2 are located below their
clamping volumes V22, whereas the rubber profiles 34
of the two lower yarn-clamping devices 20B1 and 20B2
are located above their respective clamping volumes
V22. In other words, in each yarn-clamping device 20,
the internal surface 36 of the rubber profile 34 is located
on a single side of the clamping volume V22, with regard
to the main plane P22, this single side being oriented
toward the other clamping device 20 of the same pair of
clamping devices along axis Z22.

[0038] One orseveral spacers 38 canbe received with-
in the longitudinal notch 32 of each clamping rail 22 in
order to adjust the projecting position of the internal sur-
face 36 within the clamping volume V22.

[0039] The clamping rod 24 is made of a metal, such
as aluminum or steel, and extends along a longitudinal
axis X24, which is parallel to axis X22 at least in mounted
configuration of the clamping rod 24 within the clamping
volume V22.

[0040] As shown on figures 3 and 10, the clamping rod
24 includes a central portion 42 configured to be received
within the clamping volume V22, two end portions 44
having a generally square cross-section and two inter-
mediate portions 46. Each intermediate portion 46 is lo-
cated, along the axis X24, between the central portion
42 and one of the end portions 44, i.e. at a longitudinal
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side of the central portion 42.

[0041] The cross-section of the clamping rod 24 along
its central portion 42 is visible on figure 4, whereas its
cross-section along one intermediate portion 46 is visible
on figure 5.

[0042] Atthelevel ofits central portion 42 and as visible
in particular on top of figure 4, the clamping rod 24 is
cylindrical, with a truncated circular cross-section defin-
ing, on one part of the periphery of the clamping rod 24,
a circular surface 48 centered on the axis X24 with a
diameter D1 and, on the remaining part of this, a planar
surface 50. An external dimension d2, measured perpen-
dicular to the axis X24, between this planar surface 50
and the most remote portion of the circular surface 48,
is strictly smaller than the diameter D1. Thus, the clamp-
ing rod 24 has, around axis X24, a non-circular profile in
a cross-section taken in a plane perpendicular to the axis
X24. P24 denotes a main plane of the rod 24, which in-
cludes its longitudinal axis X24 and is parallel to the pla-
nar surface 50. The maximum external dimension of the
non-circular profile of the rod 24 extends parallel to the
main plane P24 and equals diameter D1. This diameter
D1 is larger than the maximum external dimension of the
rod perpendicular to this main plane P24, that is distance
d2. Diameter D1 is substantially equal to diameter D30,
for example equal to 36 mm.

[0043] The square cross-section of the end portions
44 of the clamping rod 24 is adapted to cooperate with
anon-represented tool, such as wrench, in order to exert
a torque on the clamping rod 24, around the axis X24.
[0044] At the level of one intermediate portion 46 and
as visible, in particular, on top of figure 5, the clamping
rod 24 includes two planar and parallel surfaces 52 and
54 and two surfaces 56 and 58 in the form of portions of
cylinders with a circular basis centered on a longitudinal
axis. d2’ denotes the distance between surfaces 52 and
54, this distance being measured perpendicularly to
these surfaces. Preferably, this distance d2’ is slightly
smaller than the dimension d2. D1’ denotes the diameter
of surfaces 56 and 58. Preferably, this diameter D1’ is
slightly smaller than the diameter D1.

[0045] Along the axis X24, the planar surface 52 of an
intermediate portion 46 extends the planar surface 50 of
the central portion 42 toward the adjacent end portion
44, whereas the planar surface 54 extends one of the
planar surfaces of the end portion 44 toward the central
portion 42.

[0046] Each maintaining device 26 includes a body 60
made of a main body portion 62, a support plate 64 and
a cover 66 fastened all together. Parts 62 and 66 are
provided with bores 68 for the passage of the screws 28.
The main body portion 62 is also provided with a threaded
hole 70 for the reception of a screw 72 going through a
bore 74 of the cover 66 and fixing the cover 66 and the
main body portion 62 together.

[0047] The maintaining device 26 is used for limiting a
rotation movement of the clamping rod 24 within the
clamping volume V22.
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[0048] The main body portion 62 defines a housing
H26 for the reception of a C-shaped retaining member
76. More precisely, the main body portion 62 has an in-
ternal cylindrical surface 80 with a circular cross-section
centered on a central axis X60 of the body 60. The main
body 62 also has an end wall 82 which delimits axially
the housing H26 on the one side, whereas the cover 66
delimits this housing on the other side, along axis X60.

[0049] The end wall 82 and the cover 66 are respec-
tively provided with central apertures 84 and 85 for the
passage of the clamping rod 24. The two central aper-
tures 84 and 85 have the same geometry.

[0050] The main body 62 is also provided with a
through hole 86 which goes from the housing H26 to an
external surface 88 of the main body 62. This through
hole 86 constitutes a housing for a shuttle 90 which is
elastically biased by a spring 92 toward the housing H26,
in such a way that a rounded end 94 of the shuttle 90,
opposite to the spring 92, can protrude within the housing
H26. A protrusion 93 is provided on the support plate 64
for centering the spring 92. Thus, the support plate 64
cooperates with the main body portion 62 to support the
shuttle 90 within the through hole 86.

[0051] Y60 denotes a transverse axis of the body 60,
which is perpendicular to axis X60 and passes through
the opening 026.

[0052] The movement of the shuttle 90 occurs along
the longitudinal axis A90 of the shuttle, which is parallel
to the axis Z22, i.e. transverse to the longitudinal axis
X60 and to the axis Y60, in mounted configuration of the
maintaining device 26 on the clamping rail 22. The move-
ment of the shuttle 90 toward the housing H26 is limited
by a shoulder formed by an annular collar 96 of the shuttle
90 which comes into abutment against an inner shoulder
98 formed within the through hole 86, as can be seen by
the comparison of the two upper parts of figure 5. The
movement of the shuttle 90 away from the housing H26
is limited by the support plate 64, which is immobilized
onto the main body portion 62 by two screws 99 going
through two orifices 100 provided in the support plate 64
and screwed in two threaded blind holes 101 provided in
the main body portion 62.

[0053] The shuttle 90 is provided with a through hole
102 transverse to its longitudinal axis A90. The through
hole 102 is dimensioned in order to accommodate the
ends of two transverse pins 104 housed in oblong slots
106 and 108 respectively provided in the main body por-
tion 62 and in the cover 66.

[0054] In practice, the transversal pin visible on the left
of figure 6 goes through the slot 108 and a first portion
of slot 106 in order to be engaged into the through hole
102 while still protruding out of the cover 66. On the other
hand, the transversal pin 104 visible on the right of figure
6 goes through a non-visible portion of the slot 106 which
connects the through hole 86 to the face of the main body
portion 62 perpendicular to the axis X60 and which is not
visible on figure 6. This transversal pin 104 also protrudes
out of the main body portion 62. With this arrangement,
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transversal pins 104 allow moving the shuttle 90 within
through hole 86, against the elastic action of the spring
92, when necessary.

[0055] The retaining member 76 has an outer cylindri-
cal surface 120 with a circular cross-section centered on
a central axis X76 of the retaining member 76. The re-
taining member 76 has two end surfaces 121, 123 per-
pendicular to the axis X76, which respectively face the
cover 66 and the end wall 82, so that the retaining mem-
ber 76 is secured, in a longitudinal direction parallel to
axis X60, within the housing H26.

[0056] The body 60 has an opening 026 formed on a
lateral face 122 of the main body portion 62 and on an
edge of the cover 66 and which connects the housing
H26 to the outside of the body 60. W26 denotes the width
of the opening 026, which is larger than the distance d2'.
[0057] In mounted configuration of the maintaining de-
vice 26 at one longitudinal end of the clamping rail 22,
the openings 022 and 026 extend next to each other
along axis X22.

[0058] The axis Y60 is perpendicular to the lateral sur-
face 122. Z60 defines another transverse axis of the body
60, which is perpendicular to axes X60 and Y60 and par-
allel to the lateral surface 122. The axis Z60 is parallel
to the longitudinal direction of the through hole 86 and to
the longitudinal axis A90 of the shuttle 90. The width W26
is measured parallel to the axis Z60. Axes X60, Y60 and
Z60 are secant.

[0059] The outer surface 120 of the retaining element
76 matches with the internal cylindrical surface 80 which
defines the housing H26, with a possibility of a movement
of limited amplitude of the retaining element 76 within the
housing H26 only in the direction of axis Z60. In other
words, as can be seen by the comparison of the two
upper positions represented on figure 5, the retaining el-
ement 76 may move axially along axis Z60 within the
housing H26, with a limited amplitude. The retaining el-
ement 76 is accommodated within the housing H26 with-
out possibility of movement out of the housing H26 in the
transverse direction parallel to the axis Y60, thus to the
axis Y22, when the maintaining device 26 is mounted at
one end of the clamping rail 22. Globally, the housing
H26 forms a guiding housing for guiding the retaining
member 76 in rotation around axes X60 and X76 when
they are superimposed.

[0060] Theretainingelement76 definesacentral notch
124, which extends from the end surface 121 to the end
surface 123 and between two planar and parallel surfac-
es 126 and 128 parallel to, and non-secant with, the axis
X76. The axis X76 passes through the notch 124. The
retaining element 76 has a bottom 130 and two branches
132 and 134, which respectively define the planar sur-
faces 126 and 128, on either side of the notch 124. The
notch 124 opens on the outer cylindrical surface 120 in
a direction opposite to the bottom 130. The notch 124 is
configured for receiving an intermediate portion 46 of the
clamping rod 24.

[0061] Upon assembly of a yarn-clamping device, a
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maintaining device 26 is mounted at each longitudinal
end of the clamping rail 22. A yarn-clamping device thus
comprises two maintaining devices 26, two retaining el-
ements 76 and two shuttles 90. Axes X22 and X60 are
aligned and superimposed, axes Y22 and Y60 are made
parallel and axes Z22 and Z60 are made parallel.
[0062] Before inserting the clamping rod 24 into the
clamping rail 22 of a yarn-clamping device 20, the yarn
layer L1 or L2 is drawn from the warp beam in order to
extend along the front face 23 of this clamping rail 22.
Between the warp beam and the front face 23, the yarns
200 of each yarn layer L1 or L2 are guided by one of two
rollers 138.

[0063] Upon installation of the clamping rod 24 into the
yarn-clamping device 20, its central portion 42 is inserted
into the clamping volume V22 through the opening 022,
with a translational movement parallel to axis Y22, as
shown by arrow A1 on figure 4. This translational move-
ment A1 induces that the two intermediate portions 46
of the same clamping rod 24 are also inserted into the
housings H26, in particular into the notches 124, through
the openings 026 by a translation along the axes Y60 of
the two maintaining devices 26, also represented by ar-
row A1 onfigure 5. Thus, each opening O26 is a passage-
opening for the clamping rod 24.

[0064] This supposes that each retaining member 76
is in a release position, oriented as shown in the upper
portion of figure 5, with its surfaces 126 and 128 parallel
to the axis Y60.

[0065] As can be derived from figure 4, independently
of the positions of the retaining member 76 in the housing
H26, the or each opening 026 extends further away from
a plane containing axes X60 and Z60 than the opening
022 extends away from a plane containing axes X22 and
Z22. In other words, the opening 022 corresponding to
the clamping volume V22 is located, along the transverse
direction Y22 or Y60, between the clamping volume V22
and the opening 026 corresponding to each housing
H26.

[0066] In addition, the branch 132 of the retaining
member 76 extends further away from the axis X76, to-
ward the opening 026, than the volume V22 extends up
to the opening 022.

[0067] In this position, the retaining member 76 does
not hinder the passage for the clamping rod 24 out of the
notch 124.

[0068] Thus, when the clamping rod 24 is moved in the
direction of arrows A1 on figures 4 and 5, the planar sur-
face 52 of its intermediate portions 46 starts sliding on
the planar surface 126 of the two retaining members 76
before its central portion 42 enters the clamping volume
V22, via the opening 022. Thus, the two planar surfaces
126 form guiding surfaces of the central portion 22 toward
the clamping volume V22.

[0069] At the end of the translational movement rep-
resented by arrow A1, the clamping rod 24 is in an inser-
tion position where the rod 24 may still pass through the
opening 022, in an extraction movement, opposite to in-
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troduction movement of the clamping rod represented by
arrows A1. In this insertion position, the planar surface
50 faces the internal surface 36.

[0070] At this stage, the retaining member 76 of each
maintaining device 26 is in arelease position represented
on top of figure 5, where it does not block a movement
of the corresponding intermediate portion 46 along axis
Y60, in the direction of arrow A1 or in the opposite direc-
tion.

[0071] In this release position, which corresponds to
the retracted position of the shuttle 90, the rounded end
94 of the shuttle 90 cooperates with the retaining member
76, by sliding contact with the outer cylindrical surface
120 of the retaining member 76, and does not prevent
any rotating movement of the retaining element 76
around its axis X76. The maintaining device 26 is in a
release configuration.

[0072] When the clamping rod 24 is inserted into the
clamping volume V22 and the housing H26 via the trans-
lation along the axes Y22 and Y60 represented by the
arrows A1, its central portion 42 pushes the yarns 200
of the corresponding layer L1 or L2 toward the bottom of
the clamping volume V22, through the opening O22.
[0073] Then, a torque can be applied on at least one
end portion 44 of the clamping rod 24 in order to rotate
this rod, in a clamping direction, around its longitudinal
axis X24, within the clamping volume V22. A clamping
direction can be defined as a rotation direction, which
brings the clamping rod 24 relative to the clamping rail
22 from the insertion position, represented on top of fig-
ures 4 and 5, successively to the intermediate position,
represented in the middle of figures 4 and 5, and to the
clamping position, represented at the bottom of figures
4 and 5. This clamping direction is a rotational direction
around the axis X24, in the direction of arrows R2 on
figures 4 and 5.

[0074] Axis X22 and X24 are now coincident.

[0075] The inner cylindrical surface 30 and the circular
surface 48 cooperate for guiding the rotation movement
of the clamping rod 24 in the clamping volume V22. This
creates a regular tensioning of the yarns 200 along the
yarn layer width. The internal surface 36 projects, at least
partially, into a cylindrical volume whose diameter is
equal to the maximum dimension of the clamping rod,
i.e. equal to diameter D1, and which is delimited in the
clamping volume V22 all around the rotation axis X24 of
the clamping rod 24.

[0076] This rotation in the clamping direction R2 of the
clamping rod 24 induces a corresponding rotation of the
retaining member 76 around the same axis with the same
angular amplitude, also represented by arrows R2 on
figure 5, since the intermediate portion 46 and the retain-
ing member 76 are coupled together in rotation around
the axes X24 and X76, by cooperation of shapes between
the surfaces 52 and 126, on the one hand, 54 and 128,
on the other hand. Thus, the cylindrical surface 120 is
secured in rotation with the clamping rod around axis
X24. During this rotation in the clamping direction R2,
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the outer cylindrical surface 120 of the retaining member
76 slides on the rounded end 94 of the shuttle 90 and on
the internal cylindrical surface 80, with no possibility of
movementin the transverse direction Y22. The maintain-
ing device 26 is still in release configuration.

[0077] This brings the clamping rod to the second po-
sition represented in the middle of figures 4 and 5. This
position is an intermediate position for the clamping rod
24, where the yarns 200 go through the clamping volume
V22 but are not blocked within this clamping volume, in-
sofar as they can slide with regard to the central portion
42.

[0078] Inthis position, because of the non-circular pro-
file of the clamping rod 24, the maximum external dimen-
sion d24 of the cross-section of the central portion 42 of
the clamping rod 24, this dimension being parallel to the
axis Z22, is larger than the distance d2 and smaller than
the diameter D1. For example d24 is equal to 35 mm.
[0079] W22 denotes the width of the opening 022,
which is measured parallel to the axis Z22, that is per-
pendicularly to the axis Y22. W22 is for example equal
to 30 mm. Preferably W22 is between 75% and 90% of
the diameter D1. W22 is substantially equal to the dimen-
sion d2.

[0080] According to an advantageous aspect of the in-
vention, in the intermediate position of the clamping rod
24, the portions 30a and 30b face the clamping rod 24
in the direction of arrow A1 along the transverse direction
Y22. Inthis intermediate position, the external dimension
d24 is strictly larger than the width W22 measured at the
same level along the longitudinal axis X22 as external
dimension d24. Thus the clamping rod 24 is locked within
the clamping volume V22 all along its central portion 42,
insofar as it cannot be extracted from this volume through
the opening 022 with only a transverse movement along
axis Y22. In other words, a difference d3 = d3a+d3b be-
tween the maximum dimension d24 and the width W22
is sufficient to create on the clamping rail 22, within the
clamping volume V22, a retaining zone by cooperation
of shapes between the clamping rod and the portions
30a, 30b for blocking the clamping rod 24 within this
clamping volume. This retaining zone extends on the
whole length of the longitudinal central portion 42 re-
ceived in the clamping volume V22 and on both sides of
the main plane P22, as shown by the two references d3a
and d3bonfigure 4, which avoids bending of the clamping
rod 24, in particular when this length is more than 3 me-
ters.

[0081] Asvisible atthe bottom of figure 4, in the clamp-
ing position, the clamping rod 24 cooperates only with
the rubber profile 34 on one side of the main plane P22,
with the yarns 200 in-between, whereas the clamping rod
24 cooperates only with the clamping rail 22 on the other
side of the main plane P22, with the yarns 200 in-be-
tween. The circular surface 48 faces the internal surface
36. The portions 30a, 30b and the circular surface 48
cooperate together in a form-fitting manner, with the
yarns 200 in-between. The clamping rod 24 partially pro-
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trudes through the insertion/extraction opening 022 and
out of the clamping rail 22. In particular, as visible at the
bottom of figure 4, the clamping rod 24 protrudes out of
the clamping rail 22 only beyond the portion of the front
face 23 situated on the same side of the main plane P22
as the internal surface 36, over a non-zero distance d>5.
The clamping rod 24 does not protrude out of the clamp-
ing rail 22 beyond the portion of the front face 23 situated
on the other side of the main plane P22.

[0082] On the other hand, in this position, the second
branch 134 of the retaining member 76 is interposed be-
tween the clamping rod 24 and the opening 026, so that
it prevents the passage of the intermediate portion 46 of
the clamping rod 24 out of the notch 124 and also holds
the corresponding intermediate portion 46 within the
housing H26. This position is thus a holding position for
the retaining member 76.

[0083] d4 denotes adistance, measured in the holding
position of the retaining member 76 parallel to the axis
Z60, between the free end 135 of its branch 134, on the
one hand, and an edge 63 of the main body portion de-
fining the opening 026 next to the through hole 86. This
distance d4 is strictly smaller than the width W26, pref-
erably less than 75% of this width. For example d4 is
equal to 16 mm and W26 is equal to 30 mm.

[0084] d24’ denotes the maximum external dimension
ofthe cross-section of the intermediate portion 46 parallel
to the axis Z60 in the intermediate position of the clamp-
ing rod 24, that is in the holding position of the retaining
member 76. This dimension d24’ is preferably smaller
than, or equal to, the maximum dimension d24. This di-
mension d24’ is strictly larger than the distance d4, so
that the clamping rod 24 is locked within the housing H26
by the retaining member 76. In other words, the remaining
width, also called "apparent width", of passage through
the opening 026 for the intermediate portion 46 is re-
duced to the distance d4, which is smaller than the di-
mension d24’. This prevents extraction of the clamping
rod 24 from the housing H26.

[0085] Due to the rotation of the retaining member 76,
the shuttle 90 does not bear anymore against the outer
cylindrical surface 120, so that its movement toward the
housing H26 is no more limited by the retaining member
76. Thus, the shuttle 90 is pushed by the spring 92 up to
a contact between its collar 96 and the shoulder 98, so
that its rounded end 94 protrudes within the housing H26
in a blocking position. This occurs automatically, because
of the action of the spring 92, during the rotation of the
retaining member 76 in the clamping direction of the ar-
row R2, without an action of an operator. The movement
ofthe shuttle 90 from the retracted position to the blocking
position, which is relative to the retaining member 76 and
to the clamping rod 24, occurs automatically when the
clamping rod 24 performs its rotation movement from the
insertion position to the intermediate position in the
clamping direction. In this blocking position and for the
clamping rod 24 in the intermediate position, the shuttle
90 is in contact with the retaining member 76 in a circum-
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ferential direction around axes X24 and X76.

[0086] In this configuration, the shuttle 90 forms an ob-
stacle to the rotation of the retaining member 76 in the
direction of arrow R3 on figure 5, around axis X76. In
other words, once it has reached the holding position,
with the obstacle-forming shuttle 90 in blocking position,
the retaining member 76 cannot go back to its release
position by a rotation in a direction R3 opposite to the
clamping direction R2, since this rotation movement is
blocked by the obstacle-forming shuttle 90. Hence, the
shuttle can also be called an obstacle for the retaining
member 76. The maintaining device 26 is then in a hold-
ing configuration.

[0087] Because the retaining member 76 is coupled,
in rotation around axes X24 and X76, with the clamping
rod 24 by cooperation of shapes of surfaces 52, 54, 126
and 128, the retaining member 76, blocked by the obsta-
cle formed by the shuttle 90, prevents a rotation of the
clamping rod 24 in the direction of arrow R3.

[0088] The retainingmember76isused asaninterface
between the obstacle 90 and the portion 46 of the clamp-
ing rod 24.

[0089] Even ifit blocks the retaining member 76 in the
direction of arrow R3, the obstacle 90 does not block the
retaining member in the clamping direction R2 so that,
in the holding configuration of the maintaining device 26,
if one continues exerting the above-mentioned torque in
the direction of arrow R2, the clamping rod 24 can move
from the intermediate position to the clamping position
represented at the bottom of figure 4, where the yarns
200 are pinched between its central portion 42 and the
internal surface 36 of the rubber profile 34. Actually, the
shape and location of the rubber profile 34 is such that,
when it is in the clamping position, a joining edge 49
between the surfaces 48 and 50 of the central portion 42
slightly penetrates the rubber profile 34 at the level of the
internal surface 36, with the yarns 200 in-between, which
ensures a proper clamping of the yarns 200 within the
clamping volume V22. The clamping rod 24 penetrates
the internal surface 36 when the yarns 200 are pressed
against the rubber profile 34 by the clamping profile 24,
which causes a local deformation of the rubber profile 34.
[0090] Since clamping rod 24 is made of one piece,
surfaces 48 and 50, and edge 49 are made up of metal.
[0091] From the intermediate position to the clamping
position, the obstacle-forming shuttle 90 does not move
relative to the body 60 and the retaining member 76 has
no transverse movement along the axis Y60.

[0092] In the clamping position of the clamping rod 24,
the rod is oriented around the axis X24 in such a way
thatits diameter D1 equals the maximum external dimen-
sion d24 of its central portion 42, this dimension being
parallel to axis Z22. Thus, in this clamping position, the
ratio d24/W22 is strictly larger than 1, where the dimen-
sion d24 and width W22 are measured at the same lon-
gitudinal level along the longitudinal axis X22, and the
portions 30a and 30b of the inner cylindrical surface 30
together form a retaining zone for holding the clamping
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rod 24 within the clamping volume V22, as shown at the
bottom of figure 4.

[0093] In the clamping position, the retaining member
76 is in a third position, distinct from the holding position,
because the clamping rod 24 and the retaining member
76 are coupled and move together in rotation between
the intermediate position and the clamping position of
the clamping rod 24.

[0094] A tensioning device 140 belongs to the frame
12 and allows adjusting the position of the upper beam
16A along the posts 14, as shown by double arrow A2
on figures 7 and 8. In practice, one tensioning device 140
is mounted between each post 14 and the upper beam
16A. The direction of the adjusting movement of the up-
per beam 16A is a direction of approach/distance with
respect to the lower beam 16B, this direction being per-
pendicular to the longitudinal directions of these beams.
This direction is parallel to the axes Z22 of the clamping
rails of the four yarn-tensioning devices 20. Each ten-
sioning device 140 includes a spindle 142 which is actu-
ally movable and connected, by a bracket 144, to the
upper beam 16A. A first spindle can be operated by the
operator via a non-represented ratchet wrench and its
rotational movement is transmitted to the other spindles,
which form driven spindles, by one or several synchro-
nization chains 146.

[0095] On the other hand, the lower beam 16 is mount-
ed on the posts 14 without any possibility of movement.
[0096] Thanks to the tensioning device 140, it is pos-
sible to adjust a distance between the two clamping de-
vices 20 of a pair of clamping devices, parallel to their
axes Z22, thus to adjust the tension of the yarns of the
first and second layers L1 and L2.

[0097] The yarn frame 12 is mounted on some posts
150 of the fixed structure 4 of the drawing-in machine 2
with possibility of a variable inclination with regard to this
fixed structure. This is obtained by a system of articulated
levers 152, articulated on the posts 150. Each lever 152
is associated with a gas spring 154. The operator can
thus prepare clamping and tensioning of the layers L1
and L2 when the yarn frame 12 is substantially horizontal,
that is in a position of the yarn frame 12 where the open-
ings 022 of the clamping rails 22 are oriented upwardly,
facing the top in a vertical direction. Before starting the
drawing-in process, the yarn frame is tilted back to a ver-
tical drawing-in position represented on figures 2,7 and 8.
[0098] Alternatively, the yarn frame 12 can be station-
ary with respect to the fixed structure 4.

[0099] The relative movement of the drawing-in unit 8
with respect to the yarn frame 12 may result from the fact
that the drawing in-unit is movable during the drawing-in
process along a longitudinal axis X12 of the yarn frame
12, whereas the yarn frame 12 remains stationary. Alter-
natively, the drawing-in unit is stationary and the yarn
frame moves during the drawing-in process. One can
make use of the teachings of US-A-5 381 594 or EP-A-
2199 443.

[0100] In the case represented on the figures where
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the drawing-in process is implemented with a single
drawing-in unit 8 with yarns 200 taken from two warp
layers L1 and L2, the lower beam 16 supports two clamp-
ing devices 20 and the upper beam 16 supports two other
clamping devices, as explained here-above.

[0101] In case the drawing-in process takes place with
yarns 200 taken from a single warp yarn layer, a single
clamping device 20 can be mounted on each beam 16.
[0102] In the drawing-in machine represented on the
figures, the clamping rail 22 of each clamping device
20A2 and 20B2 of the second pair of clamping devices
is movable along the corresponding beam that supports
it, that is parallel to its longitudinal axis X22. With this
respect, the clamping rail 22 is controlled by a dedicated
adjusting device 160. This adjusting device 160 includes
a nut 162 in threaded engagement with a spindle 164
and guided by a rail 165 fastened to the main structure
of the yarn frame 12, in particular along axis X22. A bevel
gear 166 driven by a crank handle 168 drives the rotation
of the spindle 164, thus the displacement of the nut 162
along a direction parallel to the axis X22 of the clamping
rail, as represented by arrows A3 on the figures. Onfigure
2, adjusting devices 160 are represented separated from
the yarn frame 12, and at a bigger scale. On figure 9, the
upper adjusting device 160 is represented in its config-
uration of use on the yarn frame 12.

[0103] Each adjusting device 160 also includes a bolt
170 screwed in its nut 162. The bolt 170 of the lower
adjusting device 160 is not represented on figure 2. Each
bolt 170 is configured for being threaded in a threaded
hole 172 located next to one end of the clamping rail 22
of a yarn-clamping device 20A2 or 20B2.

[0104] Each longitudinal end of the clamping rail 22
has a cut-out 174 for the reception of a retractable support
176.

[0105] The cooperation of a bolt 170 and a threaded
hole 172 allows transferring the translational movement
of the nut 162 of an adjusting device 160 along its rail
165 to the clamping rail 22 of the associated yarn-clamp-
ing devices 20A2 or 20B2, which translate along its lon-
gitudinal axis X22.

[0106] As visible on figure 10, an interface 179 is lon-
gitudinally interposed between the body 60 of the main-
taining device 26 and the longitudinal end of the clamping
rail 22 on the adjusting device longitudinal side. This in-
terface 179 is fastened to the body 60 by the screws 28.
This interface is fastened to the nut 162 by a screw 181
which extends through the nut 162, parallel to the bolt
170, and which is engages in a threaded hole of the in-
terface. Then, since the nut 162 is fixed at the end of the
clamping rail 22 and with the interface 179, the adjacent
maintaining device 26 is indirectly secured to the clamp-
ing rails 22.

[0107] In order to guide the movement of the clamping
rail 22 of one of the yarn-clamping devices 20A2 and
20B2 relative to the associated beam 16, each longitu-
dinal beam 16 is provided with some guiding protrusions
180, which are regularly distributed all along the length
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of the beam 16. In fact, a set of two protrusions 180,
arranged to be located respectively above and under a
clamping rail 22, together form a guiding set 182. As vis-
ible on figure 9, the guiding sets 182 are distributed along
the length of the beams 16. The two protrusions 180 of
a guiding set 182 are aligned along a direction parallel
to the direction of the yarns 200 in a yarn layer L1 or L2,
i.e. along a direction parallel to the axis Z22.

[0108] On the other hand, each clamping rail 22 is pro-
vided with two longitudinal grooves 184 configured for
accommodating each a protrusion 180 and for sliding on
this protrusion when the nut 162 moves along the rail
165, if this clamping rail 22 is associated to an adjusting
device 160.

[0109] As visible on figure 4, the two longitudinal
grooves 184 of a rail have the same geometry, but are
offset along the axis Y22.

[0110] Thanks to the longitudinal adjustment of the po-
sition of the yarn-clamping devices 20A1 and 20A2 of
the second pair of yarn-clamping devices, it is possible
to adjust the position of the yarns of the second yarn layer
L2 with respect to the yarns of the first yarn layer L1, in
the longitudinal direction of the beams 16, at the level of
a yarn separation zone YSZ located between the upper
and lower beams 16 .

[0111] In addition, the upper yarn-clamping device
20A2 of the second pair of yarn-clamping devices is par-
tially detachably mounted on the main structure of the
yarn frame 12, in particular on its upper beam 16. In order
to allow detachably mounting a clamping rail 22 on the
yarn frame 12, the walls of the two longitudinal grooves
184 are regularly interrupted along the clamping rail
length, by cut-outs 186. The distance between two adja-
cent cut-outs 186 along the axis X22 is the same as the
distance between two adjacent guiding sets 182 along
the longitudinal direction of the upper beam 16A. The
length L186 of a cut-out measured parallel to axis X22
is larger than the length L180 of each protrusion 180
measured parallel to the longitudinal direction of the
beam 16A.

[0112] This allows introducing the clamping rail 22 of
the yarn-clamping devices 20A2 between the two protru-
sions 180 of the guiding sets 182, along a direction par-
allel to axis Y22 and perpendicular to the longitudinal
direction of the upper beam 16A, after having aligned the
cut-outs 186 with these guiding sets 182. This is repre-
sented by arrows A4 on figures 9 and 10. It is then pos-
sible to slide the clamping rail 22 along its longitudinal
axis X22, in order to engage the protrusions 180 into the
longitudinal grooves 184, thus blocking the clamping rail
22 on the upper beam 16 along axis Y22 and along axis
Z22 via a bayonet movement. After this bayonet move-
ment, the threaded hole 172 is aligned with the bolt 170
and the connection between a nut 162 and the clamping
rail 22 can be performed via the bolt.

[0113] Preferably, before being brought into coopera-
tion with the guiding sets 182, the clamping rail 22 of the
yarn-clamping device 20A2 is already fastened by
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screws 28 with a maintaining device 26 on its longitudinal
side opposite to the threaded hole 172 and the adjusting
device 160. The interface 179 and the maintaining device
26 located on the longitudinal side of the adjusting device
160 are already fastened to the main structure of the yarn
frame 12.

[0114] The yarn-clamping devices 20A2 is partially de-
tachably mounted on the longitudinal beam 16 of the yarn
frame 12 insofar only one screw connection formed by
the bolt 170 and the threaded hole 172 is required to
mount the clamping rail 22 already equipped with one
maintaining device 26 on the main structure of the yarn
frame 12.

[0115] As it is secured to the associated movable
clamping rail 22 in the longitudinal direction, each main-
taining device 26 of ayarn-clamping device 20A2 or 20B2
follows the translational movement of the clamping rail.
[0116] However, this is not compulsory. According to
a non-represented alternative embodiment of the inven-
tion, these maintaining devices 26 can be stationary with
regard to the yarn frame 12 and the intermediate portions
46 of the clamping rod 24 slide within these maintaining
devices when the clamping rail 22 moves along its axis
X22, between these maintaining devices.

[0117] Inanother non-represented alternative embod-
iment of the invention, when the yarns are pulled from
the warp beam first on the lower beam 16B side and then
on the upper beam 16A side, the detachable yarn-clamp-
ing device is the lower yarn-clamping device 20B2
mounted on the lower beam 16B.

[0118] In practice, in order to avoid, as much as pos-
sible, disturbance on the yarn distribution within a yarn
layer L1 along the width of this yarn layer, the length L180
of each protrusion 180 along the longitudinal direction of
the upper beam 16A is kept as small as possible. Indeed,
as shown on figures 9 and 10, the yarn separation at the
level of the guiding sets 182induces the creation of zones
Zd of disturbance in the yarn distribution along the yarn
width of the yarn layer L1. Keeping the length L180 small
allows minoring these zones of disturbance.

[0119] Preferably, all clamping rails 22 of the four yarn-
clamping devices 20 are extruded from the same die.
They all have the same constant cross-section, in par-
ticular with two opposite longitudinal grooves 184. In such
a case, and as visible on figures 7 and 8, some protru-
sions 180 located between two adjacent clamping rails
22 mounted on the same beam 16 are engaged in a first
longitudinal groove 184 of a first clamping rail 22 which
belongs to a first pair of yarn-clamping devices 20 and
in a second longitudinal groove 184 of the adjacent
clamping rail 22 of a yarn-clamping device 20 which be-
longs to the second pair of yarn-clamping devices 20.
[0120] A clamping method for clamping the yarns 200
of a yarn layer L1 or L2 with a yarn-clamping device 20
is described here-below in connection with a single yarn
clamping device 20.

[0121] At the beginning of this process, the yarns 200
are drawn from the warp beam in order to cover the front
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face 23 of the clamping rail 22 in which the opening 022
is formed. In this configuration, the yarns 200 are located
outside the clamping volume V22 of the yarn clamping
device 20.

[0122] At this stage, both maintaining devices 26 are
in release configuration. For each retaining member 76,
the notch 124 opens toward the opening 026.

[0123] Intherelease position of the two retaining mem-
bers 76, the clamping rod 24 can be inserted into the
clamping volume V22 and into the housings H26 by a
translation parallel to axes Y22 and Y60, in the direction
of arrows A1. Because of the direction of this translation,
the clamping rod 24 pushes the yarns and deflects them
into the clamping volume V22. If, during the insertion
movement of the clamping rod 24, the clamping rod 24
extends parallel to the axis X22, the action of the clamp-
ing rod 24 on the yarns 200 is the same over the width
of yarn layer, parallel to the axis X24. During this trans-
lational movement, the planar surface 50 of the clamping
rod 24 is oriented toward the rubber profile 34 and the
planar surface 54 slides along the planar surface 126,
once the intermediate portion 46 of the clamping rod 24
crosses the opening 026.

[0124] The movement of the clamping rod 24 is guided
toward the clamping volume V22 by the notch 24 formed
in the retaining member 76. In particular, during the trans-
lational movement represented by arrows A1, the planar
surfaces 52 and 54 of the intermediate portions 46 of the
clamping rod 24 slide along the planar surfaces 126 and
128 of the retaining member 76 and are guided toward
the bottom 130 of the notch 124. This guiding cooperation
between parts 46 and 76 starts before the central portion
42 enters the clamping volume V22 since a distance be-
tween the opening 026 and the axis X60, measured
along the axis Y60, is larger than a distance between the
opening 022 and the axis X22, measured along the axis
Y22. This movement in the direction of arrows A1 goes
on up to the abutment of the surface 58 of the interme-
diate portion 46 against the bottom 130 of the two notches
124.

[0125] The translational movement of the rod through
the openings 022 and 026, in the direction of arrows A1,
is possible since the distance d2 is slightly smaller than
the width W22 and the distance d2’ is smaller than the
width W26. In other words, in the release position of the
retaining member 76, the clamping rod 24 can be fully
aligned with the openings 022, 026 without any part of
the yarn-clamping device 20 in-between.

[0126] The clamping rod 24 is then in an inserted po-
sition within the clamping rail 22. From this position, the
rod 24 can still be extracted from the clamping volume
V22, if needed. The retaining member 76 is in its release
position.

[0127] From the inserted position of the clamping rod
24, the retaining member 76 is pushed by the rounded
end 94 of the shuttle 90 which induces a slight displace-
ment of the retaining member 76 within the housing H26,
parallel to the axis Z60, in a direction away from the sup-
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port plate 64. The outer cylindrical surface 120 of the
retaining member 76 comes into abutment against the
portion of the internal cylindrical surface 80 opposite the
through hole 86. This allows guiding the rotation of the
retaining member within the housing H26, by cooperation
of surfaces 80 and 120.

[0128] Axes X22, X24, X76 and X60 are then super-
imposed and form a common longitudinal axis X20 of the
yarn-clamping device 20. Each longitudinal beam 16 ex-
tends parallel to the common longitudinal axis X20.
[0129] The clampingrod 24 is thenturnedin the clamp-
ing direction represented by arrows R2 around the com-
mon central axis X20 by about40°. This brings the clamp-
ing rod 24 in its intermediate position represented in the
middle part of figures 4 and 5. This also brings the re-
taining member 76 into its holding position represented
in the middle part of figure 5. During this movement, the
outer cylindrical surface 80 of the retaining member 76
slides in contact with the rounded end 94 of the shuttle
90 until the end 133 of its branch 132 is angularly shifted
with regard to the obstacle formed by the shuttle 90. In
this position, the spring 92 pushes the obstacle formed
by the shuttle 90 toward the housing H26 in such a way
that this obstacle protrudes from the internal cylindrical
surface of the housing H26 and its collar 96 comes into
abutment against the shoulder 98, as mentioned here
above. Any rotational movement of the retaining element
76 in a direction, represented by arrow R3 and opposite
to the clamping direction R2, is then prevented by the
obstacle-forming shuttle 90 on which the end 133 abuts.
[0130] Inthe intermediate position of the clamping rod
24, a clearance exists between the surface 36 and the
surfaces 48, 50, this clearance allowing the yarns 200 to
move along their extension direction, also within the
clamping volume V22. It is then possible to distribute the
yarns 200 along the axis X22 and/or to adjust tension the
yarns, if needed, as explained here below.

[0131] In the holding position of the retaining member
76, the intermediate portion 46 of the clamping rod 24 is
blocked within the housing H26 by the retaining member
because of the difference between the maximum dimen-
sion d24’ and the remaining width d4 of the opening 026,
as explained here-above.

[0132] When the retaining member 76 rotates in the
clamping direction R2 between the holding position and
the third position, which corresponds to the clamping po-
sition of the clamping rod 24, it further reduces the re-
maining width of the passage for the clamping rod 24 out
of the notch 124, this width being is equal to zero in the
third position of the retaining member 76, as shown in
the lower portion of figure 5.

[0133] Inthe intermediate position of the clamping rod
24 and during the rotation from this intermediate position
to the clamping position of the rod in the clamping direc-
tion R2, the yarns exert on the clamping rod 24 an effort
which tends to push the clamping rod 24 out of the clamp-
ing volume V22, through the openings 022 and 026 and
to rotate the clamping rod in a direction opposite to the
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clamping direction. Thanks to the retaining member 76,
the intermediate portions 46 are held within the housings
H26, so that the central portion 42 is held within the
clamping volume V22 in the intermediate position. In oth-
er words, the retaining member 76 opposes to the effort
exerted by the yarns 200 on the clamping rod 24.
[0134] In the intermediate position, the obstacle
formed by the shuttle 90 does not prevent further rotation
of the retaining member 76 in the clamping direction R2
toward the clamping position. It is thus possible to move
the clamping rod 24 from the intermediate position to the
clamping position, with the retaining member 76 driven
by the clamping rod 24 between these two positions, by
cooperation of shapes, as mentioned here above. For all
positions relative to the clamping rail 22 reached by the
clamping rod 24 during its rotational movement between
the intermediate position and the clamping position in the
clamping direction R2, the shuttle 90 is in its blocking
position.

[0135] The third position corresponds to a rotation of
the retaining member 76 on about 90° around the com-
mon axis X20 with respect to the release position. Be-
tween the intermediate position and the clamping posi-
tion of the clamping rod, the minimal distance between
the clamping rod 24 and the internal surface 36 is re-
duced. In the clamping position, and as mentioned here
above, this minimal distance is such that the yarns 200
are pressed between the clamping rod 24 and the internal
surface 36 of the rubber profile 34, which ensures a reg-
ular clamping of the yarns 200 along length of the clamp-
ing rail 22. When clamped, the yarns 200 cannot move
within the clamping volume V22 between the internal sur-
face 36 and the clamping rod 24 if these yarns are sub-
jected to normal efforts of the warp preparation process,
of the drawing-in process for example.

[0136] Inthe clamping position, the planar surfaces 50,
52, 54 are globally parallel to the axis Z22, Z60 that is
perpendicular to the transverse direction defined by axis
Y22, Y60. The planar surface 50 faces the bottom of the
clamping volume V22.

[0137] Between the intermediate position and the
clamping position, when the clamping rod 24 rotates in
the clamping direction R2, and in the clamping position,
the difference d3, which equals to the sum of differences
d3a and d3b represented in the center of figure 4, be-
tween the maximum dimension d24 and the remaining
width W22 is still sufficient to create, within the clamping
volume V22, a retaining zone for blocking the clamping
rod 24 within this volume.

[0138] For releasing the clamping action of the clamp-
ing rod 24 on the yarns 200, the rod 24 is turned back,
in the direction R3 opposite to the clamping direction,
around the common axis X20. During this movement, the
maintaining member 76 holds the corresponding inter-
mediate portion 46 within the volume H26. When the in-
termediate position is reached again, as the maintaining
device is stillin holding configuration, the obstacle formed
by the shuttle 90 prevents further rotation of the retaining
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member 76 in the direction of arrow R3. The operator
can then push one of the two transverse pins 104, or both
of these pins, which protrude out of the slots 106 and
108, against the elastic force of the spring 92 toward the
support plate 64. This brings back the shuttle 90 in re-
tracted position. The obstacle retracts in the through hole
86, the maintaining device is in release configuration and
does not oppose any more a further rotation of the re-
taining member in the direction of arrow R3 opposite to
the clamping direction of arrow R2. This allows the re-
taining member 76 to reach back its release position, with
the outer cylindrical surface 120 of the retaining member
76 sliding on the rounded end 94 of the shuttle 90.
[0139] For all positions relative to the clamping rail 22
reached by the clamping rod 24 during its rotational
movement between the intermediate position and the
clamping positionin the clamping direction R2, the shuttle
90 is movable, from its blocking position to its retracted
position, by the operator.

[0140] When the retaining member 76 is in its release
position, the operator can release the transverse pin 104
and the rod 24, which is back in its insertion position, can
be extracted from the clamping volume V22 and from the
two housings H26 by a translational movement through
the openings 022 and 026, in a direction opposite to the
one of arrows A1.

[0141] In an alternative unclamping process, the
clamping rod 24 can be turned from its clamping position
toward its inserted position in the clamping direction of
arrows R2, with the maintaining device 26 still in holding
configuration. In that case, the end 135 of the branch 134
comes into abutment against the rounded end 94 of the
shuttle 90 and this end 135 pushes the shuttle inside the
through hole 86, against the elastic force of the spring
92. This brings the outer cylindrical surface 120 into slid-
ing contact with the rounded end 94. The obstacle 90 is
back in retracted position, the maintaining device 26 is
in release configuration. Going on with the rotational
movement of the clamping rod 24 in the clamping direc-
tion of arrows R2 allows the retaining member 76 reach-
ing the release position, where the clamping rod 24,
which is back in its insertion position, can be extracted
from the volume V22 and the housings H26, as in the
first unclamping process.

[0142] In the second unclamping process, the clamp-
ing rod 24 and the retaining member 76 turn on 360°
between the insertion of the clamping rod 24 within the
volume V22 and the housings H26, in the direction of
arrows A1, and the extraction of the clamping rod from
these volume and housings, in a direction opposite to
arrows A1.

[0143] A method for clamping and tensioning the two
yarn layers L1 and L2 with the yarn frame 12 is described
here below.

[0144] First, the detachable yarn-clamping device
20A2 is partially removed from the upper beam 16A of
the yarn frame 12 when the yarns 200 of the first layer
L1 are pulled from the warp beam and laid before the
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front faces 23 of the clamping rails of the yarn-clamping
devices 20A1 and 20B1 of the first pair. In this configu-
ration, the yarns 200 extend along a yarn extension di-
rection, which is vertical on figures 2 to 5 and 7 to 10,
and along which the yarn-clamping devices 20 are
spaced from each other. These yarns 200 are drawn so
that they extend at least up to the level of a brush roller
189, which extends parallel to the beams 16, under the
lowerbeam 16B. The cooperation between the yarns and
the brush roller 189 causes a friction on the yarns, which
contributes to the yarn distribution along the axes X22 of
these two yarn-clamping devices. Then, the retractable
supports 176 of each of these two yarn-clamping devices
20 are brought to an extended position represented in
dashed lines on figure 7 and a clamping rod 24 is laid on
each of these supports in front of each clamping rail 22
of this pair of yarn-clamping devices, with the planar sur-
face 50 oriented toward the other clamping rod 24 of this
first pair of yarn-clamping devices. At this stage, each
clampingrod 24 is located outside of the clamping volume
V22.

[0145] Then the operator moves each clamping rod 24
into the associated volume V22 and housings H26, with
a translational movement along direction of arrow A1,
toward the inserted position of the clamping rod.

[0146] Then, the operator engages a wrench with the
end portion 44 of each clamping rod 24 in order to bring
each clamping rod 24 into its intermediate position. In
this position of the two clamping rods 24, the operator
can distribute the yarns 200 of the first layer L1 along the
longitudinal direction of the beams 16. In this position of
the clamping rods 24, the yarns 200 of the first layer L1
do not have the same tension within the layer since they
do not equally cooperate with the brush roller 189. By
spreading apart the beams 16A and 16B with respect to
each other, via the tensioning device 140, it is possible
to level the yarn tension within the yarn layer L1. To sum
up, the intermediate position enables to achieve a regular
tension within the yarn layer L1.

[0147] Then, the operator can rotate the two clamping
rods 24 to bring them into their clamping position. The
clamping configuration of the yarns 200 of the first layer
L1 is reached. The operator releases the tensioning de-
vice 140 in order to loosen tension within the first yarn
layer L1

[0148] In a variant, one of the two clamping rods 24
cooperating with the first layer L1 is first rotated in clamp-
ing position and then the operator uses the tensioning
device 140 to achieve a regular tension within the yarn
layer L1, before clamping the other of the two clamping
rods 24.

[0149] Then, the yarns 200 of the first yarn layer L1
lying at the longitudinal level of the guiding sets 182 are
divided and arranged on either sides of each guiding set
182, as shown by zones Zd on figures 9 and 10.

[0150] Aguidingrod 188is mounted onthe upperbeam
16A, in order to force the yarns of the first layer L1 to
follow a path close to the beam 16A and the yarn-clamp-
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ing device 20A1 and to keep free a volume for the recep-
tion of the yarn-clamping device 20A2.

[0151] The yarns of the first warp layer are cut just be-
low the lower yarn-clamping device 20B1 of the first pair
and do not cooperate any more with the brush roller 189.
[0152] Each nut 162 is brought to its middle position
along the length of its adjusting spindle 164 and of its rail
165. The yarn-clamping device 20B2 is moved accord-
ingly along its common axis X20. The clamping rail 22 of
the detachable yarn-clamping device 20A2 is then
brought into cooperation with the guiding sets 182 and
screwed with the nut 162 of the associated adjusting de-
vice 160, by the bolt 170, as explained here above.
[0153] The yarns 200 of the first layer L1 are thus in-
terposed between the clamping rail 22 of the detachable
yarn-clamping device 20A2 and the upper beam 16A, as
visible on figures 7 and 8.

[0154] The yarns 200 of the second warp layer L2 are
pulled from the warp beam at the contact of the front
faces 23 of both clamping rails 22 of the second pair of
clamping devices 20 and up to the brush roller 189.
[0155] As for the first layer, the retractable supports
176 are extended and reach the position represented in
dashed lines on figure 7 and the clamping rods 24 are
laid on these supports with the planar surface 50 oriented
toward the other clamping rod 24 of this second pair of
yarn-clamping devices, then pushed inside the two
clamping rails 22 along the direction of the arrow A1 and
rotated as explained here-above. When the clamping
rods reach their intermediate position, the operator can
distribute the yarns 200 of the second warp layer L2 along
the longitudinal direction of the beams 16, level the ten-
sion the yarns 200 along the width of the second warp
layer L2 with the tensioning device 140 to a tension equiv-
alent to the tension of yarn layer L1.

[0156] Then, the operator can rotate each clamping
rod 24 of the yarn-clamping devices 20A2 and 20B2 in
the rotating clamping direction, in order to reach the
clamping position where the yarns 200 of the second
warp layer L2 are clamped within the clamping rails 22
of the two yarn-clamping devices of the second pair.
[0157] Then the tensioning device 140 is used to
spread apart the two beams 16, so as to increase the
tension of yarns in both warp yarn layers L1 and L2.
[0158] At the end of this warp layer preparation, the
two warp layers extend substantially in the same plane
between the upper clamping rails 22 and the lower clamp-
ing rails 22, as visible on figures 7 and 8.

[0159] The two warp yarn layers L1 and L2 are then in
the configuration of figure 2, in which they extend sub-
stantially in the same vertical plane, and the yarn frame
12 is vertical, ready for use of the drawing-in unit 8 in the
drawing-in machine 2.

[0160] With this respect, the drawing-in unit 8 can have
a single separation device for the two layers L1 and L2,
with a separation cord between the two layers L1 and
L2, as disclosed in CN-U-211036281. During the draw-
ing-in process, in case the warp layer L1 and L2 have to
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be moved relative to one another along the longitudinal
direction parallel to axis X20, each clamping rail 22 as-
sociated with an adjusting device 160 can be moved in
the direction of arrows A3, that is parallel to the longitu-
dinal direction of the beams 16. This allows sliding the
second yarn layer L2 with respect to the fixed structure
4 and the first yarn layer L1 parallel to the longitudinal
direction of the beams 16, in the direction of arrows A3.
During this movement, the protrusions 180 guide the
translation of the clamping rails 22 relative to the beams
16.

[0161] If the yarn preparation occurs with the yarn
frame in a tilted configuration, then there is no need for
using the retractable supports 176.

[0162] On figures 9 and 10, the yarn frame 12 is rep-
resented when used with a single yarn layer L1 but is
may also be used with two yarn layers as represented
on figures 1, 2, 7 and 8. Thus, the yarn frame 12 is ver-
satile.

[0163] In the second to seventh embodiments of a
yarn-clamping device according to the invention repre-
sented on figures 11 to 18, the elements similar to the
ones of the first embodiment bear the same references.
Here after, mainly the differences with respect to the first
embodiment are mentioned. If a reference is used in one
of figures 11 to 18 without being mentioned in the follow-
ing description, it designates the same part of the yarn-
clamping device as the part with the same reference in
the first embodiment.

[0164] In the second embodiment of figure 11, the re-
taining member 76 has an L-shaped cross-section and
the obstacle is formed by a rotating lever 90.

[0165] The retaining element 76 defines a notch 124,
in the shape of a dihedron, with a bottom 130 and a
branch 132 forming a planar surface 126. The lever 90
is rotatable around a shaft 190 fixed with respect to the
body 60 of the maintaining device 26. The lever 90 is
urged by a torsion spring 92 toward a blocking position
represented at the bottom of figure 11. The end 94 of the
lever 90 is movable in a housing 602 defined between a
main portion 604 of the body 60 and a bar 606 of the
body 60 which delimits the opening O26 next to the lever
90. This housing 602 is transverse to the longitudinal axis
X24 of the clamping bar 24, thus to the rotation axis X20
defined as in the first embodiment.

[0166] In its central portion 42 and in its intermediate
portions 46, the clamping rod 24 is hollow and has two
outer planar surfaces 52 and 54 and two outer surfaces
56 and 58 in the form of an arc of a circle centered, in
cross-section, on the longitudinal axis X24 of the clamp-
ing rod. A dimension d2, defined between, and perpen-
dicular to, surfaces 52 and 54 is smaller than the width
W22 of an opening 022 defined as in the first embodi-
ment.

[0167] When the clamping rod 24 is inserted within the
housing H26 of the maintaining device 26 through the
opening 026 and within the clamping volume V22
through the opening 022, in the direction of arrow A1 on
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the top of figure 11, the planar surface 54 slides on the
planar surface 126 up to the point where the cylindrical
surface 56 comes into contact with the bottom 130. In
this position, the outer cylindrical surface 120 of the re-
taining member 76 keeps the lever 90 in the retracted
position away from its blocking position.

[0168] During rotation of the rod 24 in the housing H26
between its insertion position and its intermediate posi-
tion, in the clamping direction represented by arrow R2,
the end 133 of the branch 132 leaves the end 94 of the
lever 90, so that this lever automatically reaches its block-
ing position under the elastic force exerted by the spring
92. This movement of the lever 90 between its retraced
position and its blocking position occurs relative to the
retaining member 76, thus relative to the clamping rod
24. In this blocking position of the lever 90, its end 94
protrudes into the housing H26, as shown in the center
of figure 11. When the clamping rod 24 reaches its inter-
mediate position represented in the center of figure 11,
the retaining member 76 is in a holding position where
the end 133 abuts againstthe lever 90 in a circumferential
direction around axis X60. In this position, the retaining
member 76 is blocked by the lever 90, against a rotation
in a direction R3 opposite to the clamping direction R2.
Hence, the lever 90 can also be called an obstacle for
the retaining member 76. The maintaining device 26 is
then in holding configuration. In this intermediate posi-
tion, the clamping rod 24 cooperates with the lever 90
via the retaining member 76 and is blocked by the retain-
ing member 76 against a rotation in a direction R3 oppo-
site to the clamping direction R2 around axis X60, by
contact of the planar surface 54 with the planar surface
126.

[0169] In this holding position of this second embodi-
ment, the retaining member 76 does not limit the remain-
ing width of the notch 124. The clamping rod 24 is held
in the clamping volume V22 and in the housing H76 by
the difference d3 between, on the one hand, its maximum
dimension d24 parallel to the axis Z60 and, on the other
hand, the width W22 of the opening O22. This difference
d3 creates a retaining zone by cooperation of shapes
between the clamping rod 24 and the clamping rail 22,
because the maximum dimension d24 is strictly larger
than the width W22.

[0170] The clamping rod 24 and the retaining member
76 can then be moved to a clamping position represented
atthe bottom of figure 11, by further rotating the clamping
rod 24 in the clamping direction R2. In this clamping po-
sition, the clamping rod 24 presses the yarns against an
internal surface of the clamping volume V22 for their
clamping.

[0171] During the movement of the clamping rod 24
between the insertion position and the clamping position,
the outer cylindrical surface 120 of the retaining member
76 is in sliding movement against an internal cylindrical
surface 80 of the body 60.

[0172] According to an aspect of the invention that can
be derived from figure 11, in the clamping position of the
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clamping bar, the ratio d24/W22 is strictly larger than 1,
with dimension d24 and width W22 defined as in the first
embodiment. The dimension d24 and width W22 are
measured at the same longitudinal level along the rota-
tion axis X20.

[0173] In the third embodiment of figure 12, the main-
taining device 26 comprises an obstacle formed by a slid-
ing bolt 90 urged by a spring 92 toward the housing H26
but no retaining member comparable to retaining mem-
ber 76 in the first and second embodiments. In this third
embodiment, the obstacle 90 is secured directly within
the body 60 with no possibility of rotation movement
around the axis X60, since it is housed in a through hole
194 directly drilled in this body and extending in a direc-
tion parallel to an axis A90 transverse to the longitudinal
axis X60 and to the axis Y60.

[0174] The clamping bar 24 has one outer planar sur-
face 52 and one outer surface 56 in the form of an arc of
a circle centered, in cross-section, on the longitudinal
axis X24 of the clamping rod.

[0175] Inthisthird embodiment, the maintaining device
is made directly in the clamping rail 22. In other word,
the body 60 is made in a part of the clamping rail 22,
where the through hole 194 is drilled.

[0176] Here, the obstacle 90 is slidable with regard to
the housing H26 and to the body 60, and thus to the
clamping rod 24. In the example of figure 12, the obstacle
90 is movable between a retracted position and a block-
ing position along a direction represented by arrows A5
and A6, which is perpendicular to the two axes X60 and
X24 and to the direction of introduction of the clamping
rod 24 within the housing H26, this direction being also
represented by arrow A1 on figure 12.

[0177] Intheinsertion position, and between the inser-
tion position and the intermediate position when the
clamping rod 24 rotates in the clamping direction R2, the
obstacle 90 is in retracted position with its end 94 in con-
tact with the outer planar surface 520f the clamping rod
24. The maintaining device 26 is in release configuration.
[0178] A recess 187 is provided in each intermediate
portion 46 of the clamping rod 24, which is received in
the clamping rail 22, at the longitudinal level of the ob-
stacle 90. This recess receives the end 94 of the obstacle
90 in the blocking position of this obstacle, that is when
the clamping rod 24 moves between its intermediate po-
sition and its clamping position in the clamping direction
represented by the arrow R2, as in the first embodiment,
and when the maintaining device 26 is in holding config-
uration. The obstacle 90 is automatically pushed toward
the recess 187, in the direction of the arrow A5, by the
spring 92 mounted within the through hole 194 and im-
mobilized therein, e.g. with a non-represented plate sim-
ilar to plate support plate 64 of the first embodiment.
[0179] In this intermediate position, a first surface 191
delimiting the recess 187 cooperates with the obstacle
90 by direct abutment against the end 94 in the circum-
ferential direction around axis X20 and in the direction of
an arrow R3 opposite to the arrow R2. As the through
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hole 194 blocks the rotation of the obstacle 90 in the
direction of arrow R3 on figure 5, around axis X76, the
clamping rod 24 cannot rotate in the rotating direction R3
opposite to the clamping direction R2. In the intermediate
position and in the clamping position, the clamping rod
24 is retained in the clamping volume V22 by the differ-
ence d3 between, on the one hand, the maximum dimen-
sion d24 of the rod parallel to the axis Z60 and, on the
other hand, the width W22 of the opening 022 at the
same longitudinal level. Here openings 022 and 026 de-
fined as in the first embodiment are identical.

[0180] During movement of the clamping rod 24 be-
tween its intermediate position and its clamping position,
the obstacle 90 remains in its blocking position, in the
recess 187 and in the through hole 194, and does not
move relative to the clamping rail 22.

[0181] From the clamping position, if the clamping rod
24 is further rotated toward the insertion position in the
clamping direction R2, a second surface 193 delimiting
the recess 187 comes into contact with an inclined sur-
face 93 of the end 94, in order to push the obstacle 90
into its retracted position, in the direction of the arrow A6
visible at the bottom of figure 12, against the action of
the spring 92. This brings the maintaining device 26 into
its release configuration.

[0182] The fourth embodiment represented on figures
13 to 15 is particularly suited a yarn layer or some yarn
layers of Denim yarns. Denim yarns are thicker than fil-
ament yarns for which the first three embodiments are
designed. Denim yarns are drawn-in with a drawing-in
machine represented on figures 14 and 15, whose yarn
frame 12 and drawing-in unit 8 are slightly different from
the ones of the first embodiment.

[0183] In this fourth embodiment, no maintaining de-
vice is provided, in the meaning of maintaining device 26
of the first embodiment.

[0184] On figure 13, the rubber profile 34 is located
only above the main plane P22, whereas the clamping
rail 22 delimits the clamping volume V22 on the other
side of the main plane P22, that is under the main plane
P22. The clamping direction of rotation R2 is counter-
clockwise on the figure, as in the second embodiment,
whereasiitis clockwise in the first and third embodiments.
[0185] The planarinternal surface 36 of the rubber pro-
file 34 is oriented toward the opening 022 and has an
inclination angle a.between 10° and 30°, preferably equal
to about 16°, with respect to a main plane P22 of the rail
22. This angle a is also defined by the orientation of the
bottom of the notch 32, since the rubber profile has a
rectangular cross section. In particular, as for the first
embodiment, the internal surface 36 of the rubber profile
34 is also inclined with regard to the axis Z22 and parallel
to the axis X22.

[0186] The section of the clamping rod 24 is the same
along its whole length. It defines a circular surface 48
and a planar surface 50, comparable to surfaces 48 and
50 of the first embodiment. These surfaces extend up to
the two end portions 44 of the clamping rod, which are
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directly adjacent to the central portion 42, without inter-
position of an intermediate portion 46.

[0187] As shown infigure 13, insertion of the clamping
rod 24 into the clamping volume V22 occurs through the
opening 022, as in the first embodiment, up to a position
where its longitudinal axis X24 superposes with the lon-
gitudinal axis X22 of the clamping rail, on the rotation
axis X20. Then, the clamping rod is rotated in the clamp-
ing direction R2, around the rotation axis, with a non-
represented tool, which has an inner shape complemen-
tary to the cross section of the clamping rod 24. This
rotation in the clamping direction R2 goes on up to when
the clamping rod reaches the intermediate position rep-
resented in the center of figure 13, where a clearance
C22 exists between the clamping rod 24 and the internal
surface 36 of the rubber profile 34. This clearance C22
allows the yarns to move within the clamping volume V22.
For example, this clearance C22 has a non-zero width
larger than the thickness of the yarns. Therefore, the op-
erator can use this intermediate position to adjust the
repartition of warp yarns 200 along the longitudinal axis
X22, thus to make the yarn tension distribution more even
along the clamping rail 22. In the intermediate position,
the planar surface 50 faces the internal surface 36.
[0188] In this intermediate position and in the clamping
position, the clamping rod cannot be fully extracted from
the clamping volume V22 through the opening 022, for
the same reasons as the ones mentioned for the first
embodiment, in particular because the ratio d24/W22 is
strictly larger than 1 and because of the retaining zone
formed by the portions 30a and 30b of the inner cylindrical
surface 30. The dimension d24 and width W22 are meas-
ured at the same longitudinal level along the rotation axis
X20.

[0189] Since no maintaining device is used in this em-
bodiment, the clamping rod 24 is held in the intermediate
position by the operator using the non-represented tool
for exerting a torque around the rotation axis X20, against
the reaction effort of the yarns, which tends to rotate the
clamping rod in a direction opposite to the direction of
rotation R2.

[0190] From the intermediate position represented in
the center of figure 13, a further rotation in the direction
of rotation R2 allows reaching the clamping position rep-
resented at the bottom of figure 13.

[0191] Itis alsopossible to reach the clamping position
from the insertion position with a rotation in a direction
opposite to the direction of rotation R2. However, this
does not allow reaching and using the intermediate po-
sition.

[0192] In this fourth embodiment, the parameters de-
fined as for the first embodiment have the following
values :

D1 =24.8 mm;
d2 =19 mm;
d24 = 24 mm;
W22 =21 mm;
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D30 =25 mm;
D31 =28 mm;
[0193] Rotation angle between the insertion and inter-

mediate positions in the clamping direction R2 =50°; and
[0194] Rotation angle between the intermediate and
clamping positions in the clamping direction R2 = 40°.
[0195] With these values,

- the ratio W22/D1 is in a range between 0.8 and 0.9
and preferably equals 0.85.

- theratio d2/W22is in arange between 0.85 and 0.95
and preferably equals about 0.9.

[0196] With these values, the diameter D1 is strictly
smaller than the diameter D30, which is well adapted to
the case of Denim yarns, which are relatively thick.
[0197] The ratio D1/D30 is adapted to the thickness of
the yarns to be clamped and is in a range between 0,98
and 1.

[0198] The portion 30a starts on the edge of the open-
ing 022 on the side of the main plane P22 opposite to
the rubber profile 34. The value of the angle a helps
centering the portion 30a, in relation to the axis X22, with
respectto theinternal surface 36. In particular, the portion
30a extends angularly, around the longitudinal axis X22
and over a first angular sector with an apex angle 3, up
to a transition step 33. The value of angle B is between
30 and 50°, preferably equal to 40°. The side planar sur-
face of the rubber profile 34 forming the internal surface
36 extends angularly, around the longitudinal axis X22
and over a second angular sector with an apex angle y.
The value of angle y is between 30 and 65°, preferably
equal to 55°. This second angular sector is opposite, with
regard to the rotation axis X20, to the first angular sector
of the portion 30a. In other words, the internal surface 36
faces the portion 30a, with the axis X22 in between. The
transition step 33 is opposite to the opening 022 with
respect to a plane formed by the axis Z22 and the longi-
tudinal axis X22. In other words, the portion 30a goes,
from the edge of the opening 022, up to beyond the lon-
gitudinal axis X22, along the transverse axis Y22. Thus,
when the clamping rod 24 is in the clamping position, it
cooperates with the portion 30a in both opposite trans-
verse directions parallel to transverse axis Y22. This ac-
curately positions the clamping rod 24 in the clamping
volume V22 along transverse axis Y22.

[0199] The portion 30b starts on the edge of the open-
ing 022 which is on the same side of the main plane P22
as the internal surface 36 and the portion 30b extends
up to the internal surface 36.

[0200] Inthe clamping position represented at the bot-
tom of figure 13, the clamping rod 24 partially protrudes
out of the clamping volume V22. In particular, the clamp-
ing rod 24 partially protrudes out of the clamping rail 22,
beyond the two portions of the front face 23, which are
situated on both sides of the main plane P22, respectively
overanon-zero distance d5. In other words, the clamping
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rod 24 partially protrudes through the opening 022 and
out of the clamping rail 22. This is due, in particular, to
the geometry of the clamping rod 24 and of the clamping
rail 22. The effort exerted on the clamping rod 24 by the
warp yarns 200 and by the rubber profile 34, in a direction
parallel to axis Y22, is oriented to the right on figure 13.
A reaction force exerted by the portions 30a and 30b of
the inner cylindrical surface 30 of the rail 22 on the circular
surface 48 of the clamping rod, is oriented to the left on
figure 13 and defined by the geometry of surfaces 30 and
48.

[0201] In practice, the ration d5/d2 is chosen between
0.1 and 0.2, preferably equal to about 0.15.

[0202] The yarn frame 12 of this fourth embodiment is
represented on figure 14. In the drawing in machine 2,
which incorporates this yarn frame 12, the warp yarns
200 are pulled from the warp beam first on the side of
the lower longitudinal beam 16B, then on the side of the
upper longitudinal beam 16B. The lower yarn-clamping
device 20B2 is detachable, as considered here above,
in a non-represented embodiment, alternative to the first
embodiment.

[0203] As in the first embodiment, the two longitudinal
grooves 184 of a rail 22 have the same geometry and
are offset along the axis Y22, by a non-zero distance d6.
In this example, the value of d6 can be chosen between
1 and 5 mm, preferably equal to 2 mm. Thus, when two
yarn-clamping devices are superposed and cooperate
with a common guiding protrusion 180, as yarn-clamping
devices 20A1 and 20A2 on figure 15, their rails 22 are
offset by the distance d6. This implies that the yarn layers
L1 and L2 are also offset by the same distance d6, as
shown on figure 8 where the drawing-in unit 8 is repre-
sented by its envelope. This distance d6 facilitates iden-
tification and processing of the layers L1 and L2 in the
drawing-in machine 2.

[0204] Since grooves 184 are also offset in the first
embodiment, the layers L1 and L2 are also offset in this
embodiment, as can be derived from figures 7 and 8.
[0205] Two yarn-clamping devices 20 are slidable,
along directions parallel to the respective rotation axes
X20 and longitudinal axes X22, namely the lower yarn-
clamping device 20B2 and the upper yarn-clamping de-
vice 20A2 as in the first embodiment. The displacements
of the yarn-clamping devices 20A2 and 20B2 are each
controlled by one adjusting device 160. The adjusting
device associated to the lower slidable yarn-clamping
device 20B2 is separated from the rest of the yarn frame
12 and shown on a larger scale on figure 14. Each ad-
justing device 160 includes a hand wheel 168 which
drives a parallel gear 166, whereas a nut 162 is mounted
on an output spindle of the parallel gear 166, as in the
first embodiment. A housing 171 is provided on the nut
162 for connecting the nut to a non-represented protru-
sion, e.g. a pin, of the corresponding clamping rail 22.
The housing 171 fulfills a function similar to the function
of the bolt 170 of the first embodiment.

[0206] During the drawing-in process, the drawing-in
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unit 8 moves parallel to the longitudinal axes X22 of the
clamping rails 22. In order to assist this movement, the
drawing-in unit 8 is equipped with a top guide roller 81
and a bottom guide roller 83. The top guide roller 81 is
mounted on, and secured to, the drawing-in unit 8 and
freely rotatable around a rotation axis Z81, whereas the
bottom guide roller 83 is also mounted on, and secured
to, the drawing-in unitand freely rotatable around another
rotation axis Z83. Advantageously the axes Z81 and Z83
are parallel to each other and to the yarns 200 in the yarn
layers L1 and L2. During drawing-in, each roller 81 or 83
isin contact with, and rolls against, a portion of the circular
surface 48 of a clamping rod 24, which protrudes partially
out of the clamping rail 22 of a yarn-clamping device 20
which belongs to the second pair of yarn clamping de-
vices 20A2, 20B2. As shown on figure 15, this allows
guiding the longitudinal movement of the drawing-in unit
8 along the longitudinal axis X22 of each clamping rail
22 and positioning the drawing-in unit with respect to the
yarn layers L1 and L2.

[0207] In a non-represented variant of the invention,
only one roller 81 or 83 is provided for guiding the draw-
ing-in unit parallel to the longitudinal axis X22 of a clamp-
ing rail 22.

[0208] In the fifth embodiment represented on figure
16, the internal surface 36 of the rubber profile is curved,
in particular concave. The bottom of the notch 32 is also
curved, in particular concave, with globally the same
cross-section as the internal surface 36.

[0209] Advantageously, the internal surface 36 as a
cross-section in the form of an arc of a circle, with a di-
ameter slightly smaller than the diameter of the adjacent
portion 30b of the inner surface 30. The internal surface
36 projects, at least partially, into a cylindrical volume
whose diameter is equal to the maximum dimension of
the clamping rod, i.e. equal to diameter D1, and which is
delimited in the clamping volume V22 all around the ro-
tation axis X24 of the clamping rod 24.

[0210] The portion 30b of the inner surface 30 forms,
together with the other portion 30a of this surface 30, a
retaining zone for blocking the clamping rod 24 within the
clamping volume V22 in the clamping position of the
clamping rod 24. A retaining zone for blocking the clamp-
ing rod 24 within the clamping volume V22 is also formed
by the inner surface 30 in the intermediate position and
between the intermediate position and the clamping po-
sition when the clamping rod 24 is rotated in the clamping
direction R2.

[0211] In such a case, the inclination angle o of the
internal surface 36 is the mean inclination angle. Its value
is between 10° and 30°, preferably equal to about 16°.
[0212] In this case, the rotation angle between the in-
sertion and intermediate positions preferably in the
clamping direction R2 equals 45° and the rotation angle
between the intermediate and clamping positions in the
clamping direction R2 preferably equals 40°.

[0213] Inthe clamping position represented at the bot-
tom of figure 16, the part of the clamping rod 24 pene-
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trating the internal surface 36 is a portion of the circular
surface 48 instead of the edge 49, as the previous em-
bodiments. In this clamping position, the clamping rod
24 partially protrudes, through the opening 022, out of
the clamping rail 22. In particular, the clamping rod 24
partially protrudes out of the clamping volume V22 and
beyond the two portions of the front face 23, which are
situated on both sides of the main plane P22, over a non-
zero distance d5, as in the fourth embodiment.

[0214] As in the previous embodiments, in the inter-
mediate and clamping positions represented in the mid-
dle and at the bottom of figure 16, and between the in-
termediate and the clamping positions when the clamp-
ing rod 24 is rotated in the clamping direction R2, the
ratio d24/W22 is strictly larger than 1 and a retaining zone
of the clamping rod 24 is formed by the portions 30a and
30b of the inner cylindrical surface 30 for blocking the
clamping rod 24 within the clamping volume V22. The
dimension d24 and width W22 are measured at the same
longitudinal level along the rotation axis X20.

[0215] Inthe sixth embodiment of figure 17, the clamp-
ing rod 24 is hollow as in the second embodiment. The
external cross-section of the clamping rod 24 defines a
circular surface 48, made of two portions 48a and 48b
centered on the longitudinal axis X24, and two parallel
and opposite planar surfaces 50a and 50b. The two por-
tions 30a and 30b of the inner surface 30 of the clamping
rail together form a retaining zone for blocking the clamp-
ing rod 24 within the clamping volume V22, atleast when
it is in the clamping position represented on figure 17,
where the maximal external dimension d24 of its cross
section is strictly larger than the width W22 of the opening
022 of the clamping volume, these dimension and width
being measured at the same longitudinal level along the
rotation axis X20. The retaining zone of the clamping rail
22 is formed by the two cylindrical portions 30a and 30b.
The circular surface 48 and the portions 30a, 30b coop-
erate in a form-fitting manner, with the yarns 200 in-be-
tween, in the clamping position of the clamping rod 24.

[0216] Inthe seventh embodimentoffigure 18, the por-
tion 30b of the inner surface 30 is cylindrical, with a cross
section in the form of an arc of a circle centered on axis
X24. The portion 30a does not have a cross section in
the form of an arc of a circle. The portion 30a comprises
several surfaces 30a1, 30a2 and 30a3. Surface 30a1 is
a convex surface forming a transition between the edge
of the opening 022 and a surface 30a2 perpendicular to
axis Y22 and parallel to axes X22 and Z22. Surface 30a3
is a planar surface which is perpendicular to axis Z22
and parallel to axes X22 and Y22. The surface 30a1 is
atleast partially turned toward the bottom of the clamping
volume V22 at the opposite of the opening 022 along
the transverse axis Y22. The surfaces 30a1 and 30a3
cooperate with the clamping rod 24, with the yarns in-
between, in the clamping position represented on figure
18. As in the other embodiments, the portion 30a also
defines, together with the portion 30b, a retaining zone
for blocking the clamping rod 24 within the clamping vol-
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ume V22 in the clamping position of the rod. In particular,
the surface 30a1 cooperates along the transverse direc-
tion Y22 with the circular surface 48 of the clamping rod
24, with the yarns 200 in-between. In this clamping po-
sition, the portion 30b and the circular surface 48 coop-
erate together in a form-fitting manner, with the yarns
200 in-between. In this position, the ratio d24/W22 is
strictly larger than 1, with dimension d24 and width W22
defined as in the first embodiment. The dimension d24
and width W22 are measured at the same longitudinal
level along the rotation axis X20.

[0217] In this embodiment, the clamping rail 22 is
formed of two parts 22a and 22b secured together, e.g.
by screws or by welding. These two parts cannot have a
relative movement. As for all the other embodiments, the
portions 30a and 30b have no possibility of relative move-
ment with regard to the notch 32 housing the rubber pro-
file 34 in the clamping rail 22.

[0218] The yarn-clamping devices 20 of the second to
seventh embodiments can be used instead of the ones
of the first embodiment, in the drawing-in machine 2 and
tying installation 3 of figures 1 to 3 and 19.

[0219] In all these embodiments, the internal surface
36 of the single rubber profile is located on a single side
of the main plane P22 and partly delimits the clamping
volume V22, whereas the clamping rail fully delimits this
clamping volume V22 on the other side of the main plane
P22. In all these embodiments, the internal surface 36
shall be considered as the portion of surface of the rubber
profile 34 that the clamping rod 24 penetrates during the
clamping process. Thus, any additional rubber profiles
and any additional surface of the rubber profile 34, which
are located in the clamping volume V22, which delimit
this clamping volume but which have no cooperation with
the clamping rod 24 during the clamping process and in
the clamping position, do not form an internal surface but
form a part of the clamping rail in the meaning of the
present invention.

[0220] In a non-represented variant of the invention,
only one yarn-clamping device or only some clamping
devices of a yarn frame are according to the invention.
[0221] In another variant, especially if the yarn frame
is for handling a single yarn layer, the yarn frame may
include a single pair or yarn-clamping devices.

[0222] In another variant, a single yarn-clamping de-
vice can be used for clamping yarns of different overlap-
ping yarn layers.

[0223] In a non-represented alternative embodiment,
the lowermost and uppermost clamping devices 20A2
and 20B2 are fixed on the upper and lower beams 16
without possibility of translation along axis X22, whereas
the other two clamping devices 20A1 and 20B1, that is
the clamping devices handling the first layer L1, are mov-
able along the beams 16 under the action of the adjusting
devices 160.

[0224] In a non-represented alternative embodiment,
in the clamping position, the maximum external dimen-
sion d24 of the clamping rod cross section, measured
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parallel to the axis Z22, is not equal to diameter D1 of
the clamping rod 24 and the planar surface 50 is not
parallel to axis Z22.

[0225] In a non-represented alternative embodiment,
in the clamping position, the retaining zone extends only
on a single side of the main plane P22, preferably on the
side of the main plane P22 that is opposite to the internal
surface 36.

[0226] The angles of 40°, 45°, 50° and 90° mentioned
here above may vary. The first angle for the amplitude
of rotation of the clamping rod 24 between the insertion
position and the intermediate position in the clamping
direction R2 may be between 30° and 55°, depending on
the position of the internal surface 36 within the clamping
volume V22. The second angle for the amplitude of ro-
tation of the clamping rod 24 between the insertion po-
sition and the clamping position in the clamping direction
R2 can be between 80° and 100°.

[0227] In another alternative embodiment, a yarn-
clamping device 20 includes a single maintaining device
26 mounted at a first end of its clamping rail 22 for coop-
erating with an intermediate portion 46 located next to a
first end of the of the clamping rod 24. A rod holder is
located at the second end of the clamping rail, for holding
a second end of the clamping rod opposite to the inter-
mediate portion with regard to the clamping rail. In that
case, the second end of the clamping rod is inserted first
in the rod holder, then the clamping rod is tilted so that
its central portion enters the clamping volume and its
intermediate portion enters the housing of the maintain-
ing device. During this insertion of the clamping rod, the
rod does not have a purely translational movement and
is inclined relative to the longitudinal axis of the clamping
rail.

[0228] In another variant, the body 60 is provided with
an indexing pin protruding in the housing H26 and con-
figured to engage in a circumferential limited recess pro-
vided on the outer cylindrical surface 120 of the retaining
member 76, in order to allow movement of the retaining
member 76 only within the angular range delimited be-
tween the release position and the third position reached
when the clamping rod rotates in the clamping direction
between its insertion position and its clamping position.
A rotation on 360° is, in that case, not possible for the
retaining member 76. Furthermore an insertion of the
clamping rod 24 in an insertion position where the planar
surface 50 of the clamping rod 24 doesn’'tface the internal
surface 36 is impossible in that case.

[0229] In another variant, the translation direction A90
of a slidable obstacle forming part 90 is not parallel to
the axis Z20 but, forexample, inclined with regard to axes
Z60 and Y60.

[0230] In an alternative embodiment, the spring 92 is
omitted. In that case, the obstacle can be weighted so
thatitis movable from its retracted position to its blocking
position and maintained in blocking position due to grav-
ity. In this alternative embodiment, of the maintaining de-
vice and if the maintaining device is made directly in the
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clamping rail 22 as described in the third embodiment,
the maintaining device may comprise only an obstacle.
[0231] In another variant, the clamping rod is made up
of different longitudinal portions of different cross-sec-
tions, hollow or not hollow, assembled together.

[0232] Inallembodiments, in the intermediate position
and in the clamping position of the clamping rod 24, and
when the clamping rod 24 rotates in the clamping direc-
tion R2 between the intermediate position and the clamp-
ing position, the clamping rod 24 cooperates along the
transverse direction Y22 with the inner surface 30 by
abutment against the inner surface 30 in the transverse
direction Y22 opposite to the translational movement A1,
with the yarns 200 in-between. The clamping rail 22 thus
forms a retaining zone for blocking the clamping rod 24
within the clamping volume V22 such that the clamping
rod 24 cannot be fully extracted from the clamping volume
V22 through the opening 022 with only a transverse
movement opposite to translational movement A1 at
least in the clamping position. This cooperation between
the clamping rod 24 and the inner surface 30 does not
prevent rotation of the clamping rod 24 within the clamp-
ing volume V22 around rotation axis X20 if the operator
rotates the clamping rod 24. In the clamping position, the
retaining zone blocks the clamping rod 24 within the
clamping volume V22 in a position in which the clamping
rod 24 protrudes out of the clamping rail 22 through the
opening 022, as for the fourth, fifth and seventh embod-
iments, or doesn’t protrude.

[0233] Inall embodiments, thanks to the orientation of
the internal surface 36 toward the opening 022, when
the clamping rod 24 penetrates the internal surface 36,
the rubber profile 34 creates, on the clamping rod 24, an
elastic force toward the opening O22 along the trans-
verse axis Y22. Because the internal surface 36 is in-
clined with an angle o between 10° and 30° with regard
to the main plane P22, when the clamping rod 24 pene-
trates the internal surface 36, the rubber profile 34 also
creates, on the clamping rod 24, an elastic force along
axis Z22 in the direction of the inner surface of the clamp-
ing rail 22 that delimits the clamping volume V22 on the
side of the main plane P22 opposite to the internal surface
36.

[0234] As shown on figure 19, yarn-clamping devices
20 according to the invention and a yarn frame 12 ac-
cording to the invention can also be used in a warp tying
installation 3 where two pairs of yarn-clamping devices
20 are mounted one above the other along the axis 222
ofayarn frame 12 in a tying configuration. Each pair pairs
of yarn-clamping devices 20 is dedicated to one warp
layer. The yarn frame 12 is configured for guiding the
translation of a tying unit 8’ along its longitudinal axis
X12. The two pairs of yarn-clamping devices 20 are mov-
able relative to one another along the longitudinal axis
X12, as known for example from EP-A-1 943 381, for
relative movement of the two layers, these layers extend-
ing in two parallel and spaced planes.

[0235] The frame 12 can be movable and equipped
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with rollers 13 as shown on figure 19, or stationary in a
variant.
[0236]
may be combined to generate new embodiments of the
invention within the scope of the appended claims.

The above listed embodiments and variants

Claims

Ayarn-clamping device (20) for clamping yarns (200)
of a yarn layer (L1, L2), this device including

- a clamping rail (22), which delimits a clamping
volume (V22) extending along a longitudinal ax-
is (X22),

- a clamping rod (24), configured to be inserted
into the clamping volume through an inser-
tion/extraction opening (022) of the clamping
rail and in a direction (Y22) transverse to the
longitudinal axis, a longitudinal portion (42) of
the clamping rod received in the clamping vol-
ume having a non-circular cross-section, the
clamping rod (24) having a clamping rotation
movement relative to the clamping rail (22), in a
clamping direction (R2), within the clamping vol-
ume and around a rotation axis (X20) parallel to
the longitudinal axis of the clamping rail,

o from an insertion position, where the rod
(24) may pass through the insertion/extrac-
tion opening (022) and where a first exter-
nal dimension (d2) of the clamping rod
cross-section parallel to a width (W22) of
the insertion/extraction opening (022), is
smaller that this width,

o to a clamping position, where the clamping
rod clamps the yarns located in the clamp-
ing volume against an internal surface (36)
located inside the clamping ralil,

characterized in that

- with regard to a main plane (P22) of the clamp-
ing volume (V22) containing the rotation axis
(X20) and crossing the insertion/extraction
opening (022) in the middle of this opening, one
side of the clamping volume (V22) is delimited
by the clamping rail (22) and the other side of
the clamping volume is partially delimited by an
internal surface (36) which belongs to a rubber
profile (34) housed in the clamping rail (22);

- when the clamping rod (24) is in the clamping
position, the clamping rod penetrates the inter-
nal surface (36) of the rubber profile (34), with
the yarns (200) in-between; and

- when the clamping rod is in the clamping po-
sition, a maximum external dimension (d24, D1)
of the clamping rod cross section, parallel to the
width (W22) of the insertion/extraction opening
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(022), is strictly larger than the width of the in-
sertion/extraction opening, the maximum exter-
nal dimension (d24, D1) of the clamping rod
cross section and the width (W22) of the inser-
tion/extraction opening being measured at the
same longitudinal level, along the rotation axis
(X20).

The yarn-clamping device of claim 1, wherein, when
the clamping rod (24) is in the clamping position, an
inner surface (30) of the clamping rail (22), which
partially delimits the clamping volume (V22) at the
level of the insertion/extraction opening (022), forms
aretaining zone, which cooperates with the clamping
rod along the transverse direction (Y22), with the
yarns (200) in-between, for blocking the clamping
rod within the clamping volume.

The yarn-clamping device of claim 2, wherein the
retaining zone extends on both sides of the main
plane (P22).

The yarn-clamping device of any one of claims 2 and
3, wherein the retaining zone of the clamping rail (22)
is formed by at least a portion (30b) of the inner sur-
face (30) whichis cylindrical, centered on the rotation
axis (X20) and wherein the cylindrical portion (30b)
cooperates with the clamping rod (24) in a form-fitting
manner in the clamping position of the clamping rod
(24).

The yarn-clamping device of any preceding claim,
wherein the internal surface (36) of the rubber profile
(34) is oriented toward the insertion/extraction open-
ing (022), preferably with an inclination angle (a)
between 10° and 30°, more preferably equal to about
16° or 20°, with respect to the main plane (P22).

The yarn-clamping device of any preceding claim,
wherein, when the clamping rod (24) is in the clamp-
ing position, the clamping rod partially protrudes
through the insertion/extraction opening (022) and
out of the clamping rail (22).

The yarn-clamping device of any preceding claim,
wherein, when the clamping rod is in an intermediate
position relative to the clamping rail (22), reached by
the clamping rod in its clamping movement in the
clamping direction (R2) and shifted with regard to
the insertion position,

- the clamping rod has a clearance (C22) with
respect to the internal surface (36) of the rubber
profile (34),

- yarns (200) in the clamping volume (V22) are
movable between the clamping rod (24) and the
internal surface (36) located inside the clamping
rail (22), and
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- an external dimension (d24) of the clamping
rod cross section, parallel to the width (W22) of
the insertion/extraction opening (022), is strictly
larger that this width, at a same longitudinal lev-
el.

The yarn-clamping device of claim 7, wherein the
non-circular cross-section of the clamping rod (24)
comprises at least a circular surface (48) and a pla-
nar surface (50; 50b), wherein, in the intermediate
position, the planar surface (50; 50b) faces the in-
ternal surface (36) of the rubber profile, wherein, in
the clamping position, the planar surface (50; 50b)
faces the bottom of the clamping volume (V22) at
the opposite of the insertion/extraction opening
(022) along the transverse direction (Y22) and
wherein an inner surface (30) of the clamping rail
(22) partially delimiting the clamping volume (V22)
cooperates with the circular surface (48) for guiding
the rotation movement (R2) of the clamping rod in
the clamping volume (V22) between the intermedi-
ate position and the clamping position.

The yarn-clamping device of any one of claims 7 and
8, wherein

- the yarn-clamping device also includes at least
one maintaining device (26) comprising an ob-
stacle (90);

- the obstacle is configured to have a movement
relative to the clamping rod, from a retracted po-
sition to a blocking position during the clamping
rotation movement of the clamping rod, the re-
tracted position of the obstacle corresponding
at least to the insertion position of the clamping
rod, whereas the blocking position of the obsta-
cle corresponds at least to the intermediate po-
sition relative to the clamping rail (22),

- when the obstacle is in its retracted position,
the obstacle does not prevent a rotation move-
ment of the clamping rod (24) within the clamp-
ing volume, between the insertion position and
the clamping position,

- when the obstacle is in its blocking position,
and the clamping rod is in the intermediate po-
sition, the obstacle

o does not prevent a rotation movement of
the clamping rod within the clamping vol-
ume (V22) in the clamping direction (R2),
toward its clamping position, and

o prevents a rotation movement of the
clamping rod within the clamping volume in
a direction (R3) opposite to the clamping
direction, and

- the maintaining device (26) also comprises an
elastic member (92) urging the obstacle toward
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its blocking position.

The yarn-clamping device of claim 9, wherein the
obstacle (90) is at least partly accommodated in a
housing (86; 194) of the yarn-clamping device (20)
with possibility of sliding movement between the re-
tracted position and the blocking position along a
direction (A90) transverse to the rotation axis (X20)
and to the transverse direction (Y22), wherein the
maintaining device (26) also includes a retaining
member (76) coupled in rotation around the rotation
axis (X20) with the clamping rod (24) between the
insertion position and the intermediate position,
wherein, in the insertion position, the retaining mem-
ber (76) does not prevent a movement (A1) of the
clamping rod (24) through the insertion/extraction
opening (022) and wherein, in the intermediate po-
sition of the clamping rod, the retaining member
abuts against the obstacle (90) in a circumferential
direction around the rotation axis (X20) to prevent
the rotation movement (R3) of the clamping rod with-
in the clamping volume (V22) in a direction opposite
to the clamping direction.

A yarn frame (12) comprising at least a pair of yarn-
clamping devices (20) spaced along a yarn exten-
sion direction, characterized in that at least one of
the yarn-clamping devices (20) is according to any
preceding claim.

The yarn frame of claim 11, wherein the yarn frame
(12) is configured for clamping yarns of two yarn lay-
ers (L1, L2), wherein the yarn frame includes

- a first pair of yarn-clamping devices (20A1,
20B1) spaced along a yarn extension direction
within a first layer (L1) for clamping yarns of the
first layer (L1),

- a second pair of yarn-clamping devices (20A2,
20B2) spaced along a yarn extension direction
within a second layer (L2) for clamping yarns of
the second layer (L2)

and wherein

- the yarn-clamping device (20) according to the
invention belongs to one pair of yarn-clamping
devices and is supported on a longitudinal beam
of the yarn frame (12) with a possibility of trans-
lation (A3), along the longitudinal axis (X22) of
its clamping volume, with respect to a yarn-
clamping device of the other pair of yarn-clamp-
ing devices, and/or

- the yarn-clamping device (20) according to the
invention belongs to one pair of yarn-clamping
devices and, in their clamping configuration, the
yarns of the first layer (L1) are interposed be-
tween a longitudinal beam of the yarn frame and
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a yarn-clamping device of the second pair of
yarn-clamping devices (20A2, 20B2) which is at
least partially detachably mounted on the yarn
frame.

The yarn frame of one of claims 11 and 12, wherein
the internal surface (36) of the rubber profile (34) of
the yarn-clamping device (20) according to the in-
vention is located, within the clamping volume (V22),
on the same side of the main plane (P22) of the
clamping volume (V22) as the other yarn-clamping
device of the same pair of yarn-clamping devices.

Drawing-in machine (2) for drawing-in warp yarns
(200) into a weaving harness, this drawing-in ma-
chine including a drawing-in unit (8) and at least one
yarn frame (12) according to one of claims 11, 12
and 13.

Drawing-in machine according to claim 14, wherein

- when the clamping rod (24) is in the clamping
position, the clamping rod partially protrudes
through the insertion/extraction opening (022)
and out of the clamping rail (22),

- the drawing-in unit (8) is movable relative to
the yarn frame (12) along the longitudinal axis
(X22) of the clamping rail (22),

- at least one roller (81, 83) longitudinally se-
cured to the drawing-in unit (8) is in contact with
the clamping rod (24), which protrudes out of
the clamping rail, for guiding the relative move-
ment between the drawing-in unit and the yarn
frame (12) along the longitudinal axis of the
clamping rail.

Amended claims in accordance with Rule 137(2)
EPC.

1.

Ayarn-clamping device (20) for clamping yarns (200)
of a yarn layer (L1, L2), this device including

- a clamping rail (22), which delimits a clamping
volume (V22) extending along a longitudinal ax-
is (X22),

- a clamping rod (24), configured to be inserted
into the clamping volume through an inser-
tion/extraction opening (022) of the clamping
rail and in a direction (Y22) transverse to the
longitudinal axis, a longitudinal portion (42) of
the clamping rod received in the clamping vol-
ume having a non-circular cross-section, the
clamping rod (24) having a clamping rotation
movement relative to the clamping rail (22), in a
clamping direction (R2), within the clamping vol-
ume and around a rotation axis (X20) parallel to
the longitudinal axis of the clamping rail,
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o from aninsertion position, where a first ex-
ternal dimension (d2) of the clamping rod
cross-section, parallel to a width (W22) of
the insertion/extraction opening (022), is
smaller that this width, so that the rod (24)
can pass through the insertion/extraction
opening (022),

o to a clamping position, where the clamping
rod clamps the yarns located in the clamp-
ing volume against an internal surface (36)
located inside the clamping rail,

characterized in that

- with regard to a main plane (P22) of the clamp-
ing volume (V22) containing the rotation axis
(X20) and crossing the insertion/extraction
opening (022) in the middle of this opening, one
side of the clamping volume (V22) is delimited
by the clamping rail (22) and the other side of
the clamping volume is partially delimited by an
internal surface (36) which belongs to a rubber
profile (34) housed in the clamping rail (22);

- when the clamping rod (24) is in the clamping
position, the clamping rod penetrates the inter-
nal surface (36) of the rubber profile (34), with
the yarns (200) in-between; and

- when the clamping rod is in the clamping po-
sition, a maximum external dimension (d24, D1)
of the clamping rod cross section, parallel to the
width (W22) of the insertion/extraction opening
(022), is strictly larger than the width of the in-
sertion/extraction opening, the maximum exter-
nal dimension (d24, D1) of the clamping rod
cross section and the width (W22) of the inser-
tion/extraction opening being measured at the
same longitudinal level, along the rotation axis
(X20).

The yarn-clamping device of claim 1, wherein, when
the clamping rod (24) is in the clamping position, an
inner surface (30) of the clamping rail (22), which
partially delimits the clamping volume (V22) at the
level of the insertion/extraction opening (022), forms
aretaining zone, which cooperates with the clamping
rod along the transverse direction (Y22), with the
yarns (200) in-between, for blocking the clamping
rod within the clamping volume.

The yarn-clamping device of claim 2, wherein the
retaining zone extends on both sides of the main
plane (P22).

The yarn-clamping device of any one of claims 2 and
3, wherein the retaining zone of the clamping rail (22)
is formed by at least a portion (30b) of the inner sur-
face (30) whichis cylindrical, centered on the rotation
axis (X20) and wherein the cylindrical portion (30b)
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cooperates with the clamping rod (24) in a form-fitting
manner in the clamping position of the clamping rod
(24).

The yarn-clamping device of any preceding claim,
wherein the internal surface (36) of the rubber profile
(34)is oriented toward the insertion/extraction open-
ing (022), preferably with an inclination angle (o)
between 10° and 30°, more preferably equal to about
16° or 20°, with respect to the main plane (P22).

The yarn-clamping device of any preceding claim,
wherein, when the clamping rod (24) is in the clamp-
ing position, the clamping rod partially protrudes
through the insertion/extraction opening (022) and
out of the clamping rail (22).

The yarn-clamping device of any preceding claim,
wherein, when the clamping rod is in an intermediate
position relative to the clamping rail (22), reached by
the clamping rod in its clamping movement in the
clamping direction (R2) and shifted with regard to
the insertion position,

- the clamping rod has a clearance (C22) with
respect to the internal surface (36) of the rubber
profile (34),

- yarns (200) in the clamping volume (V22) are
movable between the clamping rod (24) and the
internal surface (36) located inside the clamping
rail (22), and

- an external dimension (d24) of the clamping
rod cross section, parallel to the width (W22) of
the insertion/extraction opening (022), is strictly
larger that this width, at a same longitudinal lev-
el.

The yarn-clamping device of claim 7, wherein the
non-circular cross-section of the clamping rod (24)
comprises at least a circular surface (48) and a pla-
nar surface (50; 50b), wherein, in the intermediate
position, the planar surface (50; 50b) faces the in-
ternal surface (36) of the rubber profile, wherein, in
the clamping position, the planar surface (50; 50b)
faces the bottom of the clamping volume (V22) at
the opposite of the insertion/extraction opening
(022) along the transverse direction (Y22) and
wherein an inner surface (30) of the clamping rail
(22) partially delimiting the clamping volume (V22)
cooperates with the circular surface (48) for guiding
the rotation movement (R2) of the clamping rod in
the clamping volume (V22) between the intermedi-
ate position and the clamping position.

The yarn-clamping device of any one of claims 7 and
8, wherein

- the yarn-clamping device also includes at least
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one maintaining device (26) comprising an ob-
stacle (90);

- the obstacle is configured to have a movement
relative to the clamping rod, from a retracted po-
sition to a blocking position during the clamping
rotation movement of the clamping rod, the re-
tracted position of the obstacle corresponding
at least to the insertion position of the clamping
rod, whereas the blocking position of the obsta-
cle corresponds at least to the intermediate po-
sition relative to the clamping rail (22),

- when the obstacle is in its retracted position,
the obstacle does not prevent a rotation move-
ment of the clamping rod (24) within the clamp-
ing volume, between the insertion position and
the clamping position,

- when the obstacle is in its blocking position,
and the clamping rod is in the intermediate po-
sition, the obstacle

o does not prevent a rotation movement of
the clamping rod within the clamping vol-
ume (V22) in the clamping direction (R2),
toward its clamping position, and

o prevents a rotation movement of the
clamping rod within the clamping volume in
a direction (R3) opposite to the clamping
direction, and

- the maintaining device (26) also comprises an
elastic member (92) urging the obstacle toward
its blocking position.

10. The yarn-clamping device of claim 9, wherein the

1.

obstacle (90) is at least partly accommodated in a
housing (86; 194) of the yarn-clamping device (20)
with possibility of sliding movement between the re-
tracted position and the blocking position along a
direction (A90) transverse to the rotation axis (X20)
and to the transverse direction (Y22), wherein the
maintaining device (26) also includes a retaining
member (76) coupled in rotation around the rotation
axis (X20) with the clamping rod (24) between the
insertion position and the intermediate position,
wherein, in the insertion position, the retaining mem-
ber (76) does not prevent a movement (A1) of the
clamping rod (24) through the insertion/extraction
opening (022) and wherein, in the intermediate po-
sition of the clamping rod, the retaining member
abuts against the obstacle (90) in a circumferential
direction around the rotation axis (X20) to prevent
the rotation movement (R3) of the clamping rod with-
in the clamping volume (V22) in a direction opposite
to the clamping direction.

A yarn frame (12) comprising at least a pair of yarn-
clamping devices (20) spaced along a yarn exten-
sion direction, characterized in that at least one of
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the yarn-clamping devices (20) is according to any
preceding claim.

The yarn frame of claim 11, wherein the yarn frame
(12) is configured for clamping yarns of two yarn lay-
ers (L1, L2), wherein the yarn frame includes

- a first pair of yarn-clamping devices (20A1,
20B1) spaced along a yarn extension direction
within a first layer (L1) for clamping yarns of the
first layer (L1),

- a second pair of yarn-clamping devices (20A2,
20B2) spaced along a yarn extension direction
within a second layer (L2) for clamping yarns of
the second layer(L2)

and wherein

- the yarn-clamping device (20) according
to the invention belongs to one pair of yarn-
clamping devices and is supported on a lon-
gitudinal beam of the yarn frame (12) with
a possibility of translation (A3), along the
longitudinal axis (X22) of its clamping vol-
ume, with respect to a yarn-clamping device
of the other pair of yarn-clamping devices,
and/or

- the yarn-clamping device (20) according
to the invention belongs to one pair of yarn-
clamping devices and, in their clamping
configuration, the yarns of the firstlayer (L1)
areinterposed between a longitudinal beam
of the yarn frame and a yarn-clamping de-
vice of the second pair of yarn-clamping de-
vices (20A2, 20B2) which is at least partially
detachably mounted on the yarn frame.

The yarn frame of one of claims 11 and 12, wherein
the internal surface (36) of the rubber profile (34) of
the yarn-clamping device (20) according to the in-
vention is located, within the clamping volume (V22),
on the same side of the main plane (P22) of the
clamping volume (V22) as the other yarn-clamping
device of the same pair of yarn-clamping devices.

Drawing-in machine (2) for drawing-in warp yarns
(200) into a weaving harness, this drawing-in ma-
chine including a drawing-in unit (8) and at least one
yarn frame (12) according to one of claims 11, 12
and 13.

Drawing-in machine according to claim 14, wherein

- when the clamping rod (24) is in the clamping
position, the clamping rod partially protrudes
through the insertion/extraction opening (022)
and out of the clamping rail (22),

- the drawing-in unit (8) is movable relative to
the yarn frame (12) along the longitudinal axis
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(X22) of the clamping rail (22),

- at least one roller (81, 83) longitudinally se-
cured to the drawing-in unit (8) is in contact with
the clamping rod (24), which protrudes out of
the clamping rail, for guiding the relative move-
ment between the drawing-in unit and the yarn
frame (12) along the longitudinal axis of the
clamping rail.
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