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STABILIZED WOVEN SEAM FOR
FLAT-WEAVE ENDLESS FABRIC BELTS

[0001] The present invention relates to endless fabric belts
for use in machines for paper, cardboard or tissue production
and/or processing and refers to a fabric belt which, before
being made endless, is present in an open state with two
fore-ends and is subsequently made endless in that end por-
tions of the machine direction threads of the two fore-ends are
brought together to form junction points and are interwoven
with machine cross-direction threads to form a seam region.

[0002] The production of paper commences, as a rule, with
the formation of a fibrous material web from a fibrous mate-
rial suspension in the forming part of a paper machine. The
suspension and the fibrous material web generated from this
by dewatering lie on an endless belt which, deflected via
rollers, revolves inside the forming part. In subsequent sec-
tions of the paper machine, the fibrous material web formed in
the forming part is dewatered further, and, in these sections
t00, the fibrous material web is transported in a state in which
it rests on coverings designed as endless belts.

[0003] Yarn is to be understood to mean a long, thin and
flexible structure of one or more fibers, that is to say a fiber or
a fiber composite, the length of which exceeds its cross-
sectional dimensions by a multiple. In the production of fab-
ric belts for paper machine coverings, polymeric monofila-
ments are predominantly used, that is to say yarns formed
from a polymer in the form of a single fiber. In the case of
press felt ground fabrics, instead of or in addition to monofila-
ments, twines twisted together from monofilaments or, more
rarely, from staple fiber yarns are also often used. The fabric
belts may in this case either form the covering themselves or,
for example in the case of the press felts used in the pressing
part, serve as a carrier substrate for a fibrous nonwoven struc-
ture.

[0004] For the production of endless fabric belts, various
technologies are known, for example circular weaving or the
weaving of insertion seams for releasably connecting the
covering ends. Furthermore, flat fabrics produced from
monofilaments are also conventionally known, which are
closed to form an endless fabric belt by means of what is
known as a woven seam.

[0005] The production of endless fabric belts for coverings
to be used in paper machines usually commences with the
weaving of a flat-weave belt, the warp threads forming
machine direction threads and the weft threads forming
machine cross-direction threads. With a view to improved
mechanical load-bearing capacity and bending strength, the
flat-weave fabric belts are often built up in one, two or more
plies, in which case the individual woven plies may differ
from one another in the material, strength and guidance of
their yarns. By the regular engagement of yarns of one woven
ply to the weave of another woven ply, a stable sheet-like
connection of individual woven plies can in this case be
achieved.

[0006] A flat fabric belt produced in this way is subse-
quently made to length and is closed endlessly via a seam
connecting its end edges. The seam region extends in the
machine cross direction over the entire width of an endless
fabric belt and can extend in the machine direction over a
length of 5 and 70 cm. The machine direction of a belt is to be
understood in this context to mean the direction of movement
of the belt during intended use in a paper machine. The
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machine cross direction is to be understood to mean that
direction of the fabric belt which extends perpendicularly to
the machine direction.

[0007] So that the seam region does not cause any marking
of the fibrous material web, the dewatering properties and
surface structure of the latter must correspond as far as pos-
sible to that of the remaining endless fabric belt, designated as
full fabric. Ideally, the woven structure of the full fabric
continues in the seam region, for which purpose it is neces-
sary to have a weaving process which is to be carried out
transversely to the weaving direction of the full fabric and
which is carried out either manually or on weaving or stitch-
ing machines designed specifically for this purpose, for
example a correspondingly adapted Jacquard weaving
machine.

[0008] To produce the seam region, the machine cross-
direction threads are first disengaged from the full fabric at
the two fore-ends of a flat-weave fabric belt, in order to
expose the end portions of the machine direction threads. The
thus exposed end portions of the machine direction threads of
one fore-end and the end portions of the machine direction
threads of the other fore-end of the fabric belt are subse-
quently brought together in each case in pairs to form junction
points and interwoven with machine cross-direction threads
to form the seam region. The strength of seams produced in
this way is determined not only by the number and marked-
ness of the bends, but also by the length of what are known as
“interlocks”, the length of an interlock being defined by the
number of machine cross-direction threads with which the
end portions, brought together in pairs, of the machine direc-
tion threads are jointly interwoven, while the latter run next to
one another in parallel. This can be explained in that, in such
seams, the seam strength is based essentially on the mechani-
cal clasping of the thread bends at the crossing points of
machine direction and machine cross-direction threads and
also on the frictional forces between the threads.

[0009] In the production of tissue paper, a TAD (Through
Air Drying) method, as it is known, is often employed, in
which hot air flows through the fibrous material web for
drying, while the latter is being guided on what is known as a
TAD screen. In order to allow the through flow of air for
drying the fibrous material web, such TAD screens may have
a high permeability of up to approximately 700 cfm or above.
In order to provide high permeability for fluid, TAD screens
are often formed by very “open” fabrics which have a lower
thread density, as compared with other fabrics for other appli-
cations, such as, for example, press felts or forming screens.
So as to have no adverse influences during the production of
a fibrous material web, the seam region of such TAD screens
should have an identical or at least almost identical perme-
ability for fluid, such as, for example, water or air or gases, to
that of the full fabric.

[0010] So that a sufficiently high strength of the seam can
be achieved, it is necessary, particularly in the case of “open”
fabric belts, for the selected overlap region of the interlock-
forming machine direction threads to be as large as possible
and consequently for the selected length of the interlock to be
as large as possible. Since permeability is greatly reduced in
the region of the interlocks, the interlocks of a great length
have the effect that the permeability in the seam region often
deviates to an unacceptable extent from the permeability in
the full fabric.

[0011] In the prior art, it is proposed to reinforce the seam
region by means of a materially integral connection of the
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threads by virtue of the action of laser energy. For this pur-
pose, W02009/032271 proposes, for example, to reinforce
the strength of the seam in that, in the seam region, the
machine direction threads and/or the machine cross-direction
threads are positively connected to one another at yarn con-
tact points in the region of a plurality of strips running in the
machine cross direction.

[0012] The seam connections thus made, in which the seam
strength is influenced substantially by a materially integral
connection between the threads, have a markedly increased
seam strength, as compared with the seam connections held
solely by means of frictional forces.

[0013] Inthe fabric belts known from the prior art, there is
the problem that the end portions of the machine direction
threads may emerge from the fabric, since they are often not
anchored firmly in the fabric. This may result, on the one
hand, in an adverse influence upon the quality of the fibrous
material web produced, since the emergence of the thread
ends may give rise to holes in the fabric belt, and, further-
more, the thread ends which have emerged may poke out of
the surface of the fabric belt and damage the fibrous material
web. Moreover, the thread ends which have emerged may be
a starting point for separation of the machine direction
threads from the fabric. The disadvantages described above
occur particularly in fabric belts with an open woven structure
and in those with an only small number of plies of machine
direction and/or machine cross-direction threads.

[0014] The object of the present invention is to propose an
endless fabric belt which does not have the above disadvan-
tages or has them only to a greatly reduced extent.

[0015] The objectis achieved by means of an endless fabric
belt for use as covering in a paper, cardboard or tissue
machine, which fabric belt comprises machine direction
threads and machine cross-direction threads intersecting with
these, at least some of the machine direction threads and/or
machine cross-direction threads being formed by yarns which
are composed essentially of a thermoplastic polymer material
transparent to light of a wavelength or of a wavelength range.
The endless fabric belt according to the invention, before
being made endless, is present in an open state with two
fore-ends and is subsequently made endless in that end por-
tions of the machine direction threads of one fore-end and end
portions of the machine direction threads of the other fore-
end of'the fabric belt are brought together in each case in pairs
to form junction points and are interwoven with machine
cross-direction threads to form a seam region. Furthermore,
at least some of the yarns in the seam region are connected to
one another in a materially integral manner by means of a
light-absorbing material arranged at yarn contact points and
by the action of the light at the yarn contact points. The
endless fabric belt according to the invention is characterized
in that, in the seam region, a plurality of, in particular three or
more, strip-shaped fabric portions spaced apart from one
another are formed, in which the, that is to say all, junction
points and the, that is to say all, yarn contact points connected
to one another in a materially integral manner are arranged,
and in each case a strip-shaped fabric portion without junction
points and without a materially integral connection of the
yarn contact points is formed between two directly adjacent
fabric portions comprising the junction points.

[0016] Since yarns in the seam region are connected to one
another in a materially integral manner, the strength of the
seam is markedly increased.
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[0017] By the materially integral connection points of the
yarns being arranged in a plurality of strip-shaped regions
spaced apart from one another, the flexural strength of such a
“welded seam” can be markedly reduced, as compared with a
seam welded along the entire length of the seam region.
Furthermore, the stretching of the fabric belt can thereby be
reduced, and also the shear strength can be increased, trans-
verse distortion of the fabric belt thereby being prevented.
[0018] Since, furthermore, the junction points are concen-
trated in the strip-shaped regions in which yarns are con-
nected to one another in a materially integral manner, the
machine direction threads are additionally fixed in the region
of'their ends as a result of the materially integral connection.
Emergence and separation of the thread ends is therefore
effectively reduced or even prevented.

[0019] This is expedient particularly in fabric belts which
are formed from two or fewer plies of machine direction
threads and/or two or fewer plies of machine cross-direction
threads and/or which have an “open” woven structure to
provide high permeability, consequently with few and “flat”
thread bends.

[0020] Furthermore, by virtue of the materially integral
connection of yarns in the seam region, in spite of a suffi-
ciently high seam strength the selected length of the inter-
locks can be extremely short, so that a permeability equal or
similar to that in the full fabric is obtained in the seam region.
[0021] The term “transparent” is to be understood in this
publication to mean that a medium transparent to light from a
specific wavelength range does not absorb this light or
absorbs it to such a slight extent, for example a maximum of
10%, that no softening of the medium occurs.

[0022] The term “seam region” is understood to mean that
region of the endless fabric belt which is newly interwoven
when the fabric belt is made endless.

[0023] Advantageous refinements and developments of the
invention are specified in the subclaims.

[0024] Preferably, each ofthe strip-shaped regions contain-
ing the junction points extends over the entire width of the
fabric belt. Preferably, the strip-shaped regions containing the
junction points are arranged so as to be spaced apart from one
another in the machine direction.

[0025] It is conceivable, in particular, that the fabric belt
present in an open state is produced, woven flat.

[0026] Various possibilities for forming junction points are
conceivable. A junction point may be, for example, a point at
which the two brought-together end portions of the machine
direction threads are the two end portions of one and the same
machine direction thread. It is also conceivable, however, that
the two brought-together end portions of the machine direc-
tion threads are end portions of different machine direction
threads. If the two brought-together end portions are those of
different machine direction threads, these are offset to one
another in the fabric by the amount of a maximum of five,
preferably a maximum of one machine cross-direction thread
repeat, especially preferably by the amount of a maximum of
two machine direction threads.

[0027] The end portions may meet one another at the junc-
tion point and be interwoven jointly with no machine cross-
direction thread or be interwoven jointly with one or more
machine cross-direction threads. In the first instance men-
tioned, the weaving paths of the two brought-together
machine direction threads meet one another. In the second
instance mentioned, the weaving paths of the two machine
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direction threads overlap one another and the end portions run
at least partially next to one another.

[0028] Inboth instances mentioned above, the end portions
of the two machine direction threads may touch one another.
[0029] It is also conceivable that the two brought-together
end portions terminate so as to be spaced apart from one
another, as seen in the machine direction, as a result of which
one and a maximum of two machine cross-direction threads,
which are interwoven with neither of the two end portions, are
arranged at the junction point. In the last-mentioned case, the
weaving paths of the two end portions brought together at the
junction point terminate so as to be spaced apart from one
another by one or a maximum of two machine cross-direction
threads. In this respect, it is conceivable, in particular, that the
end portions in each case brought together in pairs and form-
ing junction points leave the fabric together at the respective
junction point by running between two directly successive
weft threads.

[0030] Preferably, the wavelength or the wavelength range
lies in the near-infrared range, in particular in the wavelength
range of 700 nm to 1200 nm, so that, for the materially
integral connection of the yarn contact points, conventional
NIR transmission laser welding devices and methods can be
used, such as, for example, diode lasers with emission wave-
lengths in the range of 808 to 980 nm or Nd: YAG lasers with
an emission wavelength of 1064 nm or infrared radiators. The
power of the light source used may in this case lie in the range
of approximately 100-600 watts.

[0031] To connect the yarn contact points, the light source
and the fabric belt are preferably moved in relation to one
another, in which case it has proved advantageous if the
relative speed between the light source and fabric belt lies in
the range of 5 mm/s to 50 mm/s. It is advantageous, further-
more, if the light beam directed onto the fabric belt has a
longitudinal extent, also called line width, which is directed
parallel to the machine direction and which is wider than the
longitudinal extent of the respective strip-shaped fabric por-
tions containing the junction points and materially integral
connections. By virtue of this sheet-like form of the laser
beam, the junction point regions can be treated reliably and
quickly. Alternatively, punctiform treatment would also be
conceivable, but this is more time-intensive.

[0032] It is conceivable that at least some of the yarn con-
tact points connected to one another in a materially integral
manner are formed at points at which machine direction
threads and machine cross-direction threads intersect one
another.

[0033] Inordertoobtain a good materially integral connec-
tion at the yarn contact points, it is advantageous, in particu-
lar, if, during the action of the light, the yarn contact points to
be connected in a materially integral manner are pressed one
against the other by the action of an external force. If, for
example, the yarn contact points formed by crossing points of
machine direction threads and machine cross-direction
threads are to be connected to one another in a materially
integral manner, the external force necessary for pressing
them one against the other may be generated, for example, in
that the endless fabric belt is tensioned during the action of the
light. Additionally or alternatively to this, it is also conceiv-
able for the threads to be pressed at the yarn contact points by
means of a pressure roller which, in particular, is transparent
to light.

[0034] Additionally or alternatively to this, it is conceivable
that at least some of the yarn contact points connected to one
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another in a materially integral manner are formed at points at
which the brought-together end portions of the machine
direction threads run next to one another and touch one
another.

[0035] Preferably, light-absorbing material is introduced
into the polymer material of at least some of the yarns. Alter-
natively or additionally to this, it is conceivable that at least
some of the yarns are coated with the light-absorbing mate-
rial. The coating may be applied as a liquid coating. The liquid
coating material used may be, for example, a material which
is sold by the company Gentex under the designation “Clear-
weld”.

[0036] It is conceivable that at least some, in particular all,
of'the machine cross-direction threads which are arranged in
the region of the strips containing the junction points com-
prise light-absorbing material. It is in this case conceivable, in
particular, that the machine direction threads are transparent
to light and only the machine cross-direction threads which
are arranged in the region of the strips containing the junction
points comprise the light-absorbing material, the machine
direction threads and the machine cross-direction threads
being connected to one another in a materially integral man-
ner at the points at which the machine direction threads and
the machine cross-direction threads intersect one another in
the region of the strips containing the junction points.
[0037] Additionally or alternatively to this, it is conceivable
that at least some of the machine direction threads comprise
light-absorbing material along their longitudinal extent in the
region of the strips containing the junction points. It is in this
case conceivable, in particular, that the machine cross-direc-
tion threads are transparent to light and the machine direction
threads comprise light-absorbing material at least along their
longitudinal extent in the region of the strips containing the
junction points, the machine direction threads and the
machine cross-direction threads being connected to one
another in a materially integral manner at the points at which
the machine direction threads and the machine cross-direc-
tion threads intersect one another in the region of the strips
containing the junction points.

[0038] The light-absorbing material may comprise, for
example, carbon black and/or color pigments and/or CNT.
Tests by the applicant have shown that, for a good balance
between sufficient absorption capacity and no adverse influ-
ence upon the thread properties due to the absorbing material,
it is advantageous if the absorbing material has in the polymer
material of the yarns a fraction of 0.1% by weight to 10% by
weight, preferably 1% by weight to 3% by weight.

[0039] The solution according to the invention is advanta-
geous especially when the endless fabric belt is an open fabric
and/or a fabric with only a few fabric plies. Preferably, there-
fore, the endless fabric belt is formed by a fabric which has a
maximum of two plies of machine direction threads and one
ply of machine cross-direction threads or a maximum of two
plies of machine cross-direction threads and one ply of
machine direction threads or one ply of machine cross-direc-
tion threads and one ply of machine direction threads. It is
also conceivable, in this respect, that the endless fabric belt
has a thread density of 20 to 100 machine direction threads
per inch and/or a thread density of 10 to 90 machine cross-
direction threads per inch.

[0040] The endless fabric belt may be, in particular, a struc-
tured screen or drying screen. The structured screen may be
used, for example, as a TAD screen. The abovementioned
thread densities are appropriate particularly for structured
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screens. Such screens may have a permeability in the range of
300 to 1100 cfm. Furthermore, the endless fabric belt may
also be a press belt for use in a belt press arrangement, as
described, for example, in WO2005/075736, which press belt
is produced, woven flat, and is subsequently made endless
and which is suitable to be operated under a tensile stress of at
least 30 kN/m. The abovementioned screens usually have a
maximum of two warp thread plies and one weft thread ply or
a maximum of two weft thread plies and one warp thread ply
or one weft thread ply and one warp thread ply.

[0041] Preferably, the endless fabric belt according to the
invention is designed in such a way that the permeability in
the region of the strips comprising the junction points devi-
ates from the permeability of the fabric belt outside the seam
region by amaximum of 15%, preferably a maximum of 10%,
especially preferably a maximum of 6%. A fabric belt
designed, for example, as a TAD screen is thereby provided,
which has a very high seam strength, along with a permeabil-
ity to gas and liquid which is homogeneous over its entire
length.

[0042] In order to ensure good flexibility of the endless
fabric belt in the seam region, there is provision, in particular,
whereby, in the seam region, the strip-shaped fabric portions
containing the junction points have a smaller extent in the
machine direction than the strip-shaped fabric portions
arranged between these and comprising no junction points.

[0043] In concrete terms, the strip-shaped fabric portions
comprising the junction points may have an extent in the
machine direction in the range of 5 to 60 mm and/or the
strip-shaped fabric portions arranged in the seam region and
comprising no junction points may have an extent in the
machine direction in the range of 10 to 80 mm. Furthermore,
the seam region of the endless fabric belt may have an extent
in the machine direction in the range of 5 to 50 cm. The seam
region may, in particular, be reduced in size due to the laser
treatment, as compared with an identical fabric belt without
laser treatment in the seam region.

[0044] Further features of the invention may be gathered
from the following description of exemplary embodiments, in
conjunction with the claims and the figures. The individual
features may also be implemented in an embodiment accord-
ing to the invention in a different number and combination
from those in the examples given below. In the following
explanation of some exemplary embodiments of the inven-
tion, reference is made to the accompanying figures of which

[0045] FIG. 1 shows a diagrammatic illustration of a flat-
weave belt prepared for the seam connection,

[0046] FIG. 2 shows a diagrammatic illustration of an end-
less fabric belt closed by means of a seam connection,

[0047] FIG. 3a shows a diagrammatic illustration of a
device for the transmission welding of yarn intersections in
the region of the seam region of an endless fabric belt,

[0048] FIG. 3b shows a diagrammatic illustration of
another device for the transmission welding of yarn intersec-
tions in the region of the seam region of an endless fabric belt,

[0049] FIG. 4 shows a diagrammatic illustration of a form
of materially integral connections when welding light-ab-
sorbing machine cross-direction yarns are used,

[0050] FIG. 5 shows a diagrammatic illustration of a form
of materially integral connections when welding light-ab-
sorbing materials introduced selectively between yarn inter-
sections are used,
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[0051] FIG. 6 shows a diagrammatic illustration of the
basic principle of a seam region of low rigidity which is
stabilized by means of transmission welding, and

[0052] FIG. 7 shows various possibilities for forming junc-
tion points.
[0053] Elements, components or regions which perform

essentially identical technical functions are given the same
reference symbols in the figures. Different embodiments of
these elements, components or regions have similar reference
symbols.

[0054] The diagrammatic illustration of FIG. 1 shows a
flat-weave fabric belt 10 made to length, with fore-ends 3 and
4 prepared for forming a woven seam. The present fabric belt
10 is formed by a fabric composed of one weft thread ply and
one warp thread ply. The machine direction threads 1 of the
fabric 10 which extend in the machine direction MD intersect
in a specific pattern with the machine cross-direction threads
2 extending perpendicularly to these in the machine cross
direction CD. For the sake of clear illustration, in each case
only one machine direction thread and one machine cross-
direction thread are given a reference symbol. Furthermore,
to better illustrate the essential features of the flat-weave
fabric belt prepared for endless connection, the spacing and
number of machine direction and machine cross-direction
threads and also the weave and dimensions of the fabric belt
10 are selected without reference to concrete embodiments.
[0055] To manufacture an endless flat-weave fabric belt,
the two fore-ends 3 and 4 of the fabric belt 10 must be
connected to one another. So that the connection point does
not have a dewatering characteristic which is different from
that of the rest of the endless fabric belt and which could lead
to markings of the fibrous material web, the ends 3 and 4 are
connected to one another to form a woven seam. In prepara-
tion for this, the machine cross-direction threads 2 have been
removed from the regions of the two ends 3 and 4, as illus-
trated in FIG. 1. The ends 3 and 4 therefore have only end
portions 6, 7 machine direction threads. Since no threads and,
in particular, also no machine cross-direction threads 2 are
detached from the region 5 lying between the two ends 3 and
4, the original weave is retained completely in this region 5,
designated as full fabric.

[0056] To form a seam region 8, the two fore-ends 3 and 4
of'the flat-weave fabric belt 10 are connected to one another in
that the end portions 6 of the machine direction threads 1 of
one fore-end 3 and the end portions 7 of the machine direction
threads 1 of the other fore-end 4 of the flat-weave fabric belt
10 are in each case brought together in pairs to form junction
points (illustrated in FIG. 6) and are interwoven with machine
cross-direction threads 2.

[0057] The result of the woven seam process is an endless
fabric belt 11 with a seam region 8, as is shown in the highly
diagrammatic illustration of FIG. 2. This illustration has
avoided showing the weave in the full fabric region 5 for the
sake of emphasizing the seam region 8. Furthermore, FIG. 2
indicates the directional designations used in this publication,
that is to say the machine direction MD of the endless fabric
belt 11 during intended use in a machine for producing and/or
processing a fibrous material web and the machine cross
direction CD, oriented transversely thereto, of the belt 11.
[0058] On account of the interruption in the machine direc-
tion threads 1 at the junction points, only lower tensile forces
can be absorbed via the junction points than via the full fabric
5. Any tensile load upon the endless fabric belt 11 therefore
leads to an opening or widening of the seam region 8 when-
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ever the tensile forces acting upon the junction points cannot
be transferred to other threads of the fabric. In a seam region,
such transfer of force to other yarns is possible, for example,
at the intersections of the warp or machine direction thread
with weft or machine cross-direction threads adjacent to the
junction point. However, since the transfer of force is limited
by the static friction of the yarns at the intersections, the
junction points therefore constitute a weak point of the seam
region.

[0059] To improve the transfer of force to adjacent yarns, in
the seam region 8 end portions 6, 7 of the machine direction
threads 1 and machine cross-direction threads 2 are con-
nected to one another in a materially integral manner by laser
light radiation at yarn contact points formed by crossing
points.

[0060] In the present case, the stabilization of the seam
region 8 by means of the materially integral connection of the
yarn intersections is carried out with the aid of a transmission
welding method, explained above. For this purpose, the fabric
belt 11 made endless is first tensioned, for example, by means
of two rollers 12 and 13, as illustrated in FIGS. 3a and 35, at
least one of the two rollers 12, 13 being mounted displace-
ably, as indicated in FIGS. 3a and 35, in order to tension the
fabric belt 11 and therefore also the seam region 8. The device
may, of course, also contain further rollers, with the aid of
which the belt 11 can be deflected more than once, in order
thereby to acquire a shorter form of construction of the plant.
Other suitable devices have a tension device in which only a
subregion, comprising the seam region 8, of the endless fabric
belt 11 is tensioned, for example with the aid of clamping
tongs.

[0061] For the welding of machine direction and machine
cross-direction threads at the intersection points, a light 14
radiated by a laser 9 emitting in the near-infrared range or by
an infrared radiator is guided onto the intersections to be
welded of machine direction and machine cross-direction
threads. Suitable lasers are, for example, diode lasers with
emission wavelengths in the range of 808 to 980 nm and
Nd:YAG lasers with an emission wavelength of 1064 nm.
Preferably, lasers or infrared radiators with emissions from
the range of about 700 to 1200 nm are used, since light in this
wavelength range is absorbed by the yarns of the fabric to an
extent which does not cause or which only slightly causes
heating of the yarns.

[0062] Inthedevice illustrated in FIG. 3a, the laser light 14
is radiated in a fan-shaped manner by the light source 9 and is
converged linearly, by a roller 15 transparent to the light used,
onto the contact surface between the roller 15 and seam
region 8. The fan-shaped light beam 14 can be generated both
by the rapid deflection of the laser light and statically by
means of suitable optics. The laser energy concentrated lin-
early by means of the roller 15 is converted, by light-absorb-
ing material arranged in the radiation region, into thermal
energy which finally leads to melting of the yarns in the region
of the absorbing material. The pressure exerted upon the
fabric by the roller 14 is conducive to the materially integral
connection between yarns which touch one another at a melt-
ing zone.

[0063] Inthedeviceillustrated in FIG. 35, the welding light
14 (either laser light or light from a suitable infrared radiator)
radiated in a fan-shaped manner by the welding head 9' is
aimed directly onto the seam region 8. The device therefore
has no roller transparent to the welding light in the radiation
path. In this device, the contact pressure between the yarns
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which is caused by the thread guidance is utilized at their
intersections in order to promote a materially integral con-
nection. The contact pressure may be reinforced by tension-
ing the endless fabric belt 11, for example with the aid of the
two rollers 12, 13.

[0064] In the case of devices such as those illustrated in
FIGS. 3a and 35, it is sufficient, for irradiating any selectable
subsurfaces on the seam region 8, to have a movability of the
laser head 9 (or some other suitable light source) and roller 15
or the welding head 9' transversely to the machine direction
MD, that is to say in the machine cross direction CD of the
endless fabric belt 11, since displacement of the seam region
8inrelation to the welding light 14 in a machine direction MD
can be carried out by means of the rotation of the rollers 12,
13.

[0065] For the welding of yarn intersections in the seam
region 8, the radiated light must be absorbed between the
yarns touching one another at the intersections. For this pur-
pose, for example, one of the intersecting threads may be
formed such that it absorbs the light used for welding. This is
brought about, for example, in that light-absorbing material is
introduced into the polymer material of this thread. It is also
conceivable, however, that light-absorbing material is intro-
duced between the yarns, for example in the form of a coating,
at the intersection points.

[0066] Yarns which absorb light in the near-infrared range
may be produced, for example, by the introduction of carbon,
for example in the form of carbon black, graphite or carbon
nanotubes, into the thermoplastic polymer material. Absorber
solutions to be applied as a coating to the welding points are
offered, for example, by the company Gentex under the name
“Clearweld”. However, suitable colorants, which, dissolved
in a solvent, are applied to the yarns, may also be used.
[0067] When yarns absorbing the welding light 14 are
employed, these are used preferably either as machine cross-
direction threads 2 in the seam region 8 or as machine direc-
tion threads 1 of the endless fabric belt 11, so that some of'the
yarn intersections can be welded. The first case is shown in
FIG. 4 which illustrates a section, running in the machine
cross direction CD of the belt 11, through part of the seam
region 8. FIG. 4 shows two machine cross-direction threads 2
which are arranged one behind the other and which intersect
machine direction threads 1 illustrated in cross section. The
machine cross-direction threads 2 absorb welding light 14
which is radiated from above onto the fabric, the machine
direction threads 1 being transparent to this light. The follow-
ing discussion relates to the crossing points of the machine
cross-direction thread 2, at the front in FIG. 4, with the
machine direction threads 1. The welding light 14 reaches no
yarn intersection 16 which is covered with respect to the light
radiation by a machine cross-direction thread 2, so that these
yarn intersections 16 are not melted by the welding light 14.
At the other intersection points 17, at which the machine
direction threads 1 transparent to the radiated welding light
14 lie above the machine cross-direction threads 2 absorbing
the welding light 14, the welding light 14 reaches the yarn
contact points 17 between the yarns and can heat the machine
cross-direction thread 2 there such that a materially integral
connection of the two yarns is brought about at this point.
[0068] So that, as illustrated in FIG. 5, all the yarn intersec-
tions in the welding region can be connected to one another in
a materially integral manner, the welding region may either
be irradiated with welding light from both sides of the fabric
or solely yarns transparent to the welding light 14 may be
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used in the welding region. A material (not illustrated in the
figure) which absorbs welding light 14 is introduced between
the yarns at the intersection points of machine direction and
machine cross-direction threads. By an appropriate selective
application of absorber at the yarn contact points 16, 17 only,
the welding light 14 can penetrate through all the yarns and is
absorbed solely by the absorber material which is arranged
between the intersections and which consequently heats up
and leads to melting of the surrounding yarn regions. The
melting of the yarn regions touching one another finally
causes the materially integral connection to be made.

[0069] FIG. 6 shows an enlargement of a detail of the end-
less fabric belt 11, in which the seam region 8 is emphasized.
[0070] Itcanbeseenthatineachcaseanend portion 6 ofthe
machine direction threads 1 of one fore-end and an end por-
tion of the machine direction threads 1 of the other fore-end of
the fabric belt 1 are brought together in pairs to form in each
case a junction point 18 and are interwoven with machine
cross-direction threads (not illustrated) to form the seam
region. It will be noted in this case that only some of the end
portions 6, 7 and junction points 18 are given a reference
symbol in FIG. 6 for the sake of clarity.

[0071] Portions of the full fabric 5 of the endless belt 11 can
be seen on both sides of the seam region 8. The seam region
8 illustrated in FIG. 6 comprises in the present case two
strip-shaped fabric portions 19, 20 which are spaced apart
from one another and in which the, that is to say all, junction
points 18 and the, that is to say all, yarn contact points of the
fabric belt 11 which are connected to one another in a mate-
rially integral manner are arranged. Between the two directly
adjacent fabric portions 19, 20 comprising the junction points
18 is formed a strip-shaped fabric portion 21 in which no
junction points and no yarn contact points connected to one
another in a materially integral manner are formed.

[0072] Itcan be seen, furthermore, that all the strip-shaped
fabric portions 19-21 extend over the entire width of the fabric
belt in the machine cross direction CD of the fabric belt.
[0073] In the present case, the yarn contact points con-
nected to one another in a materially integral manner are
formed at the crossing points of the machine direction threads
1 with the machine cross-direction threads 2, in the present
case the machine cross-direction threads 2 comprising the
absorbing material in such a way that the latter is introduced
into the polymer material of the machine cross-direction
threads 2. The absorbing material may in this case comprise,
for example, carbon black and/or color pigments and/or CNT.
[0074] Inthepresent exemplary embodiment, the two strip-
shaped fabric portions 19, 20 comprising the junction points
have an extent of 5 to 60 mm in the machine direction MD, the
strip-shaped fabric portion 21 which is arranged between the
two strip-shaped fabric portions 19, 20 and comprises no
junction points having an extent of 20 to 80 mm in the
machine direction MD. Furthermore, the seam region has an
extent in the machine direction in the range of 5 to 50 cm.
[0075] FIGS. 7a-7d show various possibilities for forming
junction points 18.

[0076] FIG. 7a shows a junction point 18 in which the two
brought-together end portions 1a and 15 of one and the same
machine direction thread 1 can be seen. In the present exem-
plary embodiment, the end portions 1a and 15 meet one
another in that they are tied off via two directly adjacent
machine cross-direction threads 2a and 25 and are led jointly
downward out of the fabric between these two machine cross-
direction threads 2a, 2b. The junction point 18 extends from
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the machine cross-direction thread 2a as far as the machine
cross-direction thread 24, as seen in the machine direction
MD.

[0077] FIG. 76 shows a junction point 18 in which the two
brought-together end portions 1a and 15 of one and the same
machine direction thread 1 can be seen. In the present exem-
plary embodiment, the end portions 1la and 15 meet one
another in that they are jointly interwoven with three directly
adjacent machine cross-direction threads 2a, 25 and 2¢ before
the end portions 1a and 15 are led out of the fabric. The
junction point 18 extends from the machine cross-direction
thread 2a as far as the machine cross-direction thread 2c¢, as
seen in the machine direction MD.

[0078] FIG. 7¢ shows a junction point 18 in which the two
brought-together end portions 1a and 15 of one and the same
machine direction thread 1 can be seen. In the present exem-
plary embodiment, the two end portions 1a, 16 areled, spaced
apart from one another by the amount of two machine cross-
direction threads 2a, 25, out of the fabric, as seen in the
machine direction, as a result of which the two machine
cross-direction threads 2a, 2b which are interwoven with
neither of the two end portions 1a, 15 are arranged at the
junction point 18. The junction point 18 extends from the
machine cross-direction thread 24 as far as the machine cross-
direction thread 2d, as seen in the machine direction MD.
[0079] FIG. 7d shows a junction point 18 in which the two
brought-together end portions 1a and 15 of one and the same
machine direction thread 1 can be seen. In the present exem-
plary embodiment, the end portions 1la and 15 meet one
another in that they are jointly interwoven with a machine
cross-direction thread 2a before the end portions 1a, 15 are
led out of the fabric. The junction point 18 is restricted to the
machine cross-direction thread 2a, as seen in the machine
direction MD.

[0080] Allthe versions shown in FIGS. 7a-7d are shown for
end portions of one and the same machine direction thread.
However, the above statements apply in the same way to
brought-together end portions of different machine direction
threads.

[0081] In conclusion, it is pointed out that the terms “com-
prise”, “have”, “involve”, “contain” and “with” and also their
grammatical modifications, which are used in this description
and the claims in order to list features, are to be interpreted in
general as an incomplete list of features, such as, for example,
method steps, devices, regions, sizes and the like, and are in
no way to rule out the presence of other or additional features
or groupings of other or additional features.

1-20. (canceled)

21. An endless fabric belt, the belt comprising:

cross-direction threads and machine direction threads
intersecting said cross-direction threads, at least some of
said machine direction threads and/or machine cross-
direction threads being formed by yarns composed sub-
stantially of a thermoplastic polymer material transpar-
ent to light of a given wavelength;

said threads, prior to being formed into the endless belt,
together forming an intermediate open fabric belt with
two fore-ends having end portions of said machine
direction threads to be brought together in each case in
pairs for subsequently forming the endless belt;

a seam region connecting said two fore-ends together, with
said end portions of said machine direction threads
forming junction points and being interwoven with
machine cross-direction threads;

10



US 2015/0096704 A1

wherein at least some of said yarns in said seam region
being connected to one another in a materially integral
manner by way of a material absorbing light at the given
wavelength and arranged at yarn contact points and by
the action of the light at the yarn contact points;

said seam region containing a plurality of mutually spaced-

apart, strip-shaped fabric portions, in which said junc-
tion points and said yarn contact points connected to one
another in a materially integral manner are arranged, and
in each case a strip-shaped fabric portion without junc-
tion points formed between two directly adjacent fabric
portions having said junction points.

22. The endless fabric belt according to claim 21, wherein
said strip-shaped fabric portions extend over an entire width
of the fabric belt in the machine cross direction of the fabric
belt.

23. The endless fabric belt as claimed in claim 21, wherein
the given wavelength lies in the near-infrared range.

24. The endless fabric belt according to claim 21, wherein
at least some of the yarn contact points connected to one
another in a materially integral manner are formed at points at
which machine direction threads and machine cross-direction
threads intersect one another.

25. The endless fabric belt according to claim 21, wherein
at least some of the yarn contact points connected to one
another in a materially integral manner are formed at points at
which the brought-together end portions of said machine
direction threads run next to one another and touch one
another.

26. The endless fabric belt according to claim 21, wherein
the polymer material of at least some of said yarns has light-
absorbing material introduced as an integral part thereof.

27. The endless fabric belt according to claim 26, wherein
at least some of said yarns are coated with the light-absorbing
material.

28. The endless fabric belt according to claim 21, wherein
at least some of said machine cross-direction threads that are
arranged in the region of said strips containing the junction
points comprise light-absorbing material.

29. The endless fabric belt according to claim 28, wherein
said absorbing material is at least one material selected from
the group consisting of carbon black, color pigments, and
CNT.

30. The endless fabric belt according to claim 21, wherein
said absorbing material in the polymer material of the yarns
has a fraction of 0.1% to 10% by weight.
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31. The endless fabric belt according to claim 21, wherein
the endless fabric belt is formed by a fabric which has a
maximum of two plies of machine direction threads and one
ply of machine cross-direction threads, a maximum of two
plies of machine cross-direction threads and one ply of
machine direction threads or one ply of machine cross-direc-
tion threads and one ply of machine direction threads.

32. The endless fabric belt according to claim 21, wherein
the endless fabric belt is a TAD screen.

33. The endless fabric belt according to claim 21, wherein
the end portions brought together in each case in pairs and
forming junction points are interwoven at the respective junc-
tion point with a maximum of no more than five common weft
threads.

34. The endless fabric belt according to claim 21, wherein
the endless fabric belt has one or both of a thread density of 20
to 100 machine direction threads per inch and a thread density
0f 10 to 90 machine cross-direction threads per inch.

35. The endless fabric belt according to claim 21, wherein
the end portions brought together in each case in pairs and
forming junction points are interwoven at the respective junc-
tion point with no common weft thread and jointly leave the
fabric by running between two successive weft threads.

36. The endless fabric belt according to claim 21, wherein
a permeability in the region of the strips comprising the
junction points deviates from a permeability of the fabric belt
outside said seam region by a maximum of 15%.

37. The endless fabric belt according to claim 21, wherein
the strip-shaped fabric portions containing the junction points
have a smaller extent in the machine direction than the strip-
shaped fabric portions arranged in the seam region and con-
taining no junction points.

38. The endless fabric belt according to claim 21, wherein
the strip-shaped fabric portions comprising the junction
points have an extent in the machine direction in a range from
5 to 60 mm.

39. The endless fabric belt according to claim 21, wherein
the strip-shaped fabric portions arranged in the seam region
and comprising no junction points have an extent in the
machine direction in a range from 10 to 80 mm.

40. The endless fabric belt according to claim 21, wherein
the seam region has an extent in the machine direction in a
range from 5 to 50 cm.
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