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Description

CROSS-REFERENCE TO RELATED APPLICATION

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention is directed to endless
structures, and particularly, industrial fabrics used in the
production of nonwoven products. More particularly, the
instant invention is directed to support members such as
belts or sleeves used in the production of patterned,
marked, or textured nonwoven products.

Description of the Prior Art

[0002] Processes for making nonwoven products have
been known for many years. In one process, a fiber batt
or web is treated with water streams or jets to cause the
fibers to entangle with each other and improve the phys-
ical properties, such as strength, of the web. Such tech-
niques for treatment by means of water jets have been
known for decades, as may be gathered from the disclo-
sures of U.S. Patent Nos. 3,214,819, 3,508,308 and
3,485,706.

[0003] In general terms, this method involves interlac-
ing of elementary fibers with one another by means of
the action of water jets under pressure, which act on the
fibrous structure like needles and make it possible to re-
orient part of the fibers forming the web in the thickness
direction.

[0004] Such technology has been widely developed at
the present time and is used not only for producing what
are known as "spunlaced" or "hydroentangled" structures
for textile use, such as, in particular for applications in
medical fields and hospitals, for wiping, filtration and
wrappings for teabags, but also for making tiny perfora-
tions in continuous media such as paper, cardboard,
films, even sheets of plastic or the like and the articles
obtained may be regular and homogeneous, as may be
gathered from the disclosure of U.S. Patent No.
3,508,308, and if required, comprise designs resulting
from the reorientation of the fibers, this being essential
for an esthetic purpose, as may be gathered from the
disclosure of U.S. Patent No. 3,485,706.

[0005] As to products of the "spunlace" or "hydroen-
tangled" type, it has been known for a very long time that
the final properties of the product can be adapted by pro-
ducing mixtures of material, for example by combining a
plurality of webs consisting of fibers of different types, for
example of natural, artificial or synthetic fibers, or even
webs in which the fibers are previously mixed (webs of
the "spunbond" type, etc.) with reinforcements that can
be incorporated into the nonwoven structure.

[0006] French patents FR-A-2 730246 and 2 734 285,
corresponding respectively to U.S. PatentNo. 5,718,022
and U.S. Patent No. 5,768,756, describe solutions which
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make it possible to successfully treat hydrophobic fibers
or mixtures of these fibers with other hydrophilic fibers
or even webs consisting entirely of natural fibers by
means of water jets.

[0007] In general terms, according to the teachings of
these documents, the treatmentinvolves treating a basic
web composed of elementary fibers of the same type or
of different types, compressing and moistening this basic
web and thenintermingling the fibers by means of at least
one rack of contiguous jets of water under high pressure
acting on the basic web.

[0008] For this purpose, the basic web is advanced
positively on an endless porous support in motion, and
it is brought onto the surface of a perforated rotary cylin-
drical drum, to the interior of which a partial vacuum is
applied. The basic web is compressed mechanically be-
tween the porous support and the rotary drum which both
advance substantially at the same speed. Immediately
downstream of the compression zone, a water curtain is
directed onto the web and passes successively through
the porous support, the compressed basic web and the
supporting perforated drum which sucks up the excess
water.

[0009] The elementary fibers are intermingled contin-
uously, still on the rotary cylindrical drum, by the com-
pressed and wetted web being subjected to the action of
at least one rack of jets of water under high pressure. In
general, bonding is carried out by means of a plurality of
successive racks of water jets which act either on the
same face or alternately against the two faces of the web,
the pressure within the racks and the velocity of the jets
discharged varying from one rack to the next and usually
progressively.

[0010] Itisimportantto note, as may be gathered from
FR 2 734 285, that the perforated roller may comprise
randomly distributed micro-perforations. If required, after
the initial bonding treatment, the fibrous nonwoven struc-
ture may be subjected to a second treatment applied to
the reverse face.

[0011] In the process of producing spunlaced or hy-
droentangled nonwoven products, it is desired to impart
a pattern or mark on the finished product, thereby creat-
ing a desired design on the product. This pattern or mark
is typically developed using a secondary process, sepa-
rate from the nonwoven sheet forming and roll-up proc-
ess, where a calendar roll is used. These rolls are typi-
cally expensive and operate on the principle of compress-
ing certain areas of the fibrous web to create the required
patterns or marks. However, there are several drawbacks
of using a separate process for creating the pattern or
mark on the nonwoven product. For starters, a high initial
investment for calendar rolls would be required, which
can limitthe size of runs that can be economically justified
by a producer. Second, higher processing costs would
be incurred due to a separate patterning or marking
stage. Third, the final product would have a higher than
required material content to maintain product caliper after
compression in the calendaring step. Lastly, the two-
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stage process would lead to a low bulk in the finished
product due to high pressure compression during calen-
daring. Prior art nonwoven products made with these
known patterning processes do not have clear, well de-
fined raised portions and therefore the desired patterns
are difficult to see. In addition, the raised portions of prior
art embossed nonwoven products are not dimensionally
stable and their raised portions lose their three-dimen-
sional structure when stressed, as for example, when
they are handled or laundered.

[0012] U.S. Patent Nos. 5,098,764 and 5,244,711 dis-
close the use of a support memberina more recent meth-
od of producing nonwoven webs or products. The support
members have a topographical feature configuration as
well as an array of apertures. In this process, a starting
web of fiber is positioned on the topographical support
member. The support member with the fibrous web ther-
eon is passed under jets of high pressure fluid, typically
water. The jets of water cause the fiber to intertwine and
entangle with each other in a particular pattern, based
on the topographical configuration of the support mem-
ber.

[0013] The pattern of topographical features and ap-
ertures in the support member is critical to the structure
of the resulting nonwoven product. In addition, the sup-
port member must have sufficient structural integrity and
strength to supportafibrous web while fluid jets rearrange
the fibers and entangle them in their new arrangement
to provide a stable fabric. The support member must not
under go any substantial distortion under the force of the
fluid jets. Also, the support member must have means
for removing the relatively large volumes of entangling
fluid so as to prevent "flooding” of the fibrous web, which
would interfere with effective entangling. Typically, the
supportmemberincludes drainage apertures which must
be of a sufficiently small size to maintain the integrity of
the fibrous web and prevent the loss of fiber through the
forming surface. In addition, the support member should
be substantially free of burrs, hooks or the like irregular-
ities that could interfere with the removal therefrom of the
entangled nonwoven product. At the same time, the sup-
port member must be such that fibers of the fibrous web
being processed thereon are notwashed away under the
influence of the fluid jets.

[0014] One of the main problems which arises during
the production of nonwoven products is that of achieving
the cohesion of the structure in order to give the products
mechanical characteristics according to the application
in question, while maintaining or imparting particular
physical characteristics, such as bulk, hand, appear-
ance, etc.

[0015] The properties of bulk, absorbency, strength,
softness, and aesthetic appearance are indeed important
for many nonwoven products when used for their intend-
ed purpose. To produce a nonwoven product having
these characteristics, a support fabric, belt, or sleeve will
often be constructed such that the sheet contact surface
exhibits topographical variations.
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[0016] It should be appreciated that these fabrics may
take the form of endless loops or can be made endless
and function in the manner of conveyors, or as a sleeve
mounted on a cylinder. It should further be appreciated
that nonwoven production is a continuous process which
proceeds at considerable speeds. That is to say, the el-
ementary fibers or layers of fibers are continuously de-
posited onto the forming fabric in the forming section,
while a newly manufactured nonwoven web is continu-
ously wound onto rolls after it is dried.

SUMMARY OF THE INVENTION

[0017] Theinstantinvention provides animproved fab-
ric, belt, or sleeve that functions in place of a traditional
fabric, belt, or sleeve, and aids in imparting desired phys-
ical characteristics, such as bulk, appearance, texture,
absorbency, strength, and hand to the nonwoven prod-
ucts produced thereon.

[0018] Other advantages such as, but not limited to,
more effective wet shaping; an improved web release
over prior art woven fabrics as a result of no yarn cross-
overs like in woven fabrics to trap elementary fibers; and
easier cleanability are provided.

[0019] Itis therefore a principal object of the invention
to provide a spunlacing or hydroentangling support mem-
ber such as afabric, belt, or sleeve that has aweb contact
surface pattern of a series of raised land areas and cor-
responding depressions that impart a texture to the non-
woven product produced thereon.

[0020] Anotheraspectofthe disclosure is the structure
has voids such as through holes to allow the passage of
either or both of water or air.

[0021] In one embodiment, a fabric structure is dis-
closed that is used to make textured nonwoven products,
the structure being permeable to air and water, compris-
ing the sheet contact surface having a pattern including
a series of raised land areas and corresponding depres-
sions adapted to impart a texture to the nonwoven prod-
uct produced thereon, and a series of through voids
adapted to allow passage of both water and air from the
fabric surface into the surface.

[0022] One embodiment relates to a support member
such as a belt or sleeve for supporting and conveying
polymeric fibers in a spunlace or hydroentanglement
process. Many nonwoven products are calendared after
being formed in a second process. During that process,
one calendar roll (or both) may have a pattern on the
surface that is used to impart a texture to the nonwoven.
The instantinventive belts or sleeves exhibit the following
non-limiting advantages over this separate calendaring
process: sleeves are a relatively less expense item with
no large capital investmentin fixed equipment; patterning
is accomplished during the forming process itself, elimi-
nating the need for a separate additional process; lower
material content in the final product can be achieved as
product caliper is not reduced from compression due to
calendaring; the finished product can be produced with
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high bulk as it is not compressed at any stage. To the
nonwoven rolled-goods producer, these process advan-
tagesfurtherlead tothe end product advantages of: lower
cost spunlace or hydroentangled webs with patterns or
marks; the ability to customize products as the volume
justification for patterns is greatly reduced; production of
higher performance products as high bulk imparts the
characteristic of higher absorbency, which is of great val-
ue in consumer applications.

[0023] Theinventive beltor sleeve is an endless struc-
ture with permeability usually in the range of 100-500¢fm,
and can comprise any number of layers, such as single,
double, or triple layered. The polymeric materials of con-
struction can consist of extrudable thermoplastics or
room temperature, UV, or heat cross-linkable resins, in
the polyester, acrylic or polyurethane families, for exam-
ple. Materials are selected so as to ensure functionality
inthe spunlacing process where entangling shower pres-
sures of up to 250 bars may be employed.

[0024] One embodiment relates to belts or sleeves for
producing spunlace or hydroentangled nonwoven prod-
ucts. The beltorsupportmember or sleeveis an airand/or
water permeable support member which can be made
from an extruded or laminated film in which defined holes
are made in order to have the required air and/or water
permeability. These holes can have different diameters
ranging from 0.01mm to 5mm with different entry angles
on the belt’s or sleeve’s surface. The shape of the holes
can be round, square, oval or any specific shape such
as a star shape. The holes on the surface of the support
member can be randomly positioned or with specificden-
sity in some areas or uniformly on the surface depending
on the required effect. Instead of holes, lines or grooves
can be cut/etched into the support member or belt to cre-
ate patterns, or even logos. The support member can be
produced with one or more layers of a polymeric film,
with or without reinforcement, which can be woven or a
nonwoven. It can also be made as a laminate with a wo-
ven or nonwoven layer between two or more layers of a
polymeric film. This reinforcement increases the me-
chanical characteristics and stability of the belt/sleeve.
[0025] Thesurface ofthe supportmember can be proc-
essed in order to create a topography by cutting or grav-
ing a pattern e.g. a honeycomb structure, and/or can be
treated with a chemical coating for a specific application
such as static dissipation, contamination/soilrelease, im-
proving durability etc. The surface of the support member
can be graved, for example, to create a topography for
a patterning application. The support member can be
made as a sleeve to be installed on a drum (sleeve) or
as an endless or seamable (made endless) belt or sup-
port member. The use of this type of support member
allows a better reflection of hydraulic energy when com-
pared to a prior art standard woven belt. This improves
entangling of fibers in the nonwoven and prevents fiber
penetration into the support belt apertures/holes/voids,
which can lead to fiber loss or difficulty in releasing the
nonwoven cleanly and uniformly from the support
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belt/sleeve, as may be observed in woven belts or sup-
port members. The result is: better fiber entanglement
and less fiber picking, resulting in better product release
or transfer from this support member to another position
or support member. The machine side can have an MD
yarn array of monofilaments laminated or partially em-
bedded into the support belt/sleeve in order to create
higher drainage.

[0026] For a better understanding of the invention, its
operating advantages and specific objects attained by its
uses, reference is made to the accompanying descriptive
matter in which preferred embodiments of the invention
are illustrated in the accompanying drawings in which
corresponding components are identified by the same
reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Thefollowing detailed description, given by way
of example and notintended to limit the present invention
solely thereto, will best be appreciated in conjunction with
the accompanying drawings, wherein like reference nu-
merals denote like elements and parts, in which:

FIG. 1 is a schematic view of an apparatus for pro-
ducing a nonwoven product using the support mem-
bers of the present invention;

FIG. 2 is a schematic view of an apparatus for pro-
ducing a nonwoven product using the support mem-
bers of the present invention;

FIGS. 3A and 3B are examples of a support member
having through voids according to one aspect of the
instant invention;

FIGS. 4A and 4B illustrate steps involved in a method
for producing a support member, according to one
embodiment of the present invention;

FIG. 5illustrates an apparatus used in the generation
of through voids in a support member according to
one aspect of the invention;

FIG. 6 illustrates images of a support member pro-
duced in accordance with one aspect of the instant
invention;

FIG. 7 illustrates images of a support member pro-
duced in accordance with another aspect of the in-
stant invention;

FIG. 8 illustrates images of both top and bottom sur-
faces of a support member produced in accordance
with one aspect of the instant invention;

FIG. 9 depicts several through voids generated ac-
cording to yet another aspect of the instant invention;
FIGS. 10A-C are examples of cross-sections of a
support member having a branched void structure
formed according to one aspect of the instant inven-
tion;

FIGS. 11A-E are schematics of patterns of land ar-
eas, corresponding depressions, and through voids
formed in a support member according to one aspect
of the present invention;
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FIG. 12 is a diagram of a belt/sleeve that has been
graved in a criss/cross pattern according to one as-
pect of the instant invention;

FIGS. 13A-C are schematics of patterns of land ar-
eas, corresponding depressions, and through voids
formed in a support member according to one aspect
of the instant invention;

FIGS. 14A-G illustrate support members construct-
ed according to various embodiments of the present
invention; and

FIG. 15 is a perspective view of a support member
according to one aspect of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0028] The instant invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in many different forms and should not be con-
strued as limited to the illustrated embodiments set forth
herein. Rather, these illustrated embodiments are pro-
vided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to
those skilled in the art.

[0029] The present invention provides a continuous
support member for use in the apparatus shown in FIGS.
1 and 2, for example. The nonwoven support member
functions in place of a traditional woven support fabric,
and aids in imparting desired texture, hand, and bulk to
the nonwoven products produced thereon. The support
member of the present invention may reduce the manu-
facturing time and costs associated with the production
of nonwovens.

[0030] A belt or sleeve, as described herein, has two
sides: a web or sheet receiving or contacting side and a
machine or back side. The former is so-called because
it is the side of the support member that faces the newly
formed nonwoven web. The latter is so-called because
it is the side of the support member that passes over and
is in contact with the rolls or cylinder on the nonwoven
production machine.

[0031] FIG. 1 depicts an apparatus for continuously
producing nonwoven products using a support member
in accordance with the present invention. The apparatus
of FIG. 1 includes a conveyor belt 80 which actually
serves as the topographical support member in accord-
ance with the present invention. The belt is continuously
moved in a counterclockwise direction, for example,
about a pair of spaced-apart rollers as is well known in
the art. Disposed above belt 80 is a fluid ejecting manifold
79 connecting a plurality of lines or groups 81 of orifices.
Each group has one or more rows of very fine diameter
orifices, each about 0.007 inch in diameter with 30 such
orifices per inch. Water is supplied to the groups 81 of
orifices under a predetermined pressure and is ejected
from the orifices in the form of very fine, substantially
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columnar, non-diverging streams or jets of water. The
manifold is equipped with pressure gauges 88 and con-
trol valves 87 for regulating the fluid pressure in each line
or group of orifices. Disposed beneath each orifice line
or group is a suction box 182 for removing excess water,
and to keep the area from undue flooding. The fiber web
83 to be formed into the fabric of the present invention
is fed to the topographical support member conveyor belt.
Water is sprayed through an appropriate nozzle 184 onto
the fibrous web to pre-wet the incoming web 83 and aid
in controlling the fibers as they pass under the fluid eject-
ing manifolds. A suction slot 85 is placed beneath this
water nozzle to remove excess water. Fibrous web pass-
es under the fluid ejecting manifold in a counter clockwise
direction. The pressure at which any given group 81 of
orifices is operated can be set independently from the
pressure at which any of the other groups 81 of orifices
is operated. Typically, however, the group 81 of orifices
nearest spray nozzle 184 is operated at a relatively low
pressure, e.g. 100 psi. This assists in settling the incom-
ing web onto the surface of the support member. As the
web passes in the counterclockwise direction in FIG. 1,
the pressures at which the groups 81 of orifices are op-
erated is usually increased. It is not necessary that each
succeeding group 81 of orifices be operated ata pressure
higher than its neighbor in the clockwise direction. For
example, two or more adjacentgroups 81 of orifices could
be operated at the same pressure, after which the next
succeeding group 81 of orifices (in the counterclockwise
direction) could be operated at a different pressure. Very
typically, the operating pressures at the end of the con-
veyor beltwhere the web is removed are higher than the
operating pressures where the web is initially fed into the
conveyor belt. Though six groups 81 of orifices are shown
in FIG. 1, this number is not critical, but will depend on
the weight of the web, the speed, the pressures used,
the number of rows of holes in each group, etc. After
passing between the fluid ejecting manifold and the suc-
tion manifolds, the now formed nonwoven web is passed
over an additional suction slot 186 to remove excess wa-
ter. The distance from the lower surfaces of the groups
81 of orifices to the upper surface of fibrous web 83 typ-
ically ranges from about 0.5 inch to about 2.0 inches; a
range of about 0.75 inch to about 1.0 inch is preferred.
It will be apparent that the web cannot be spaced so
closely to the manifold thatthe web contacts the manifold.
Onthe other hand, if the distance between the lower sur-
faces of the orifices and the upper surface of the web is
too great, the fluid streams will lose energy and the proc-
ess will be less efficient.

[0032] Another apparatus for producing nonwoven
fabrics using a support member of the present invention
is schematically depicted in FIG. 2. In this apparatus, the
topographical support member is a rotatable drum sleeve
191. The drum 90 under the drum sleeve 191 rotates in
a counterclockwise direction, for example. The outer sur-
face of the drum sleeve 191 comprises the desired top-
ographical support configuration. Disposed about a por-
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tion of the periphery of the drum is a manifold 89 con-
necting a plurality of orifice strips 92 for applying water
or other fluid to a fibrous web 193 placed on the outside
surface of the curved plates. Each orifice strip may com-
prise one or more rows of very fine diameter holes or
apertures of the type mentioned earlier herein. Typically,
the apertures are approximately 0.005 to 0.010 inches
in diameter. There may be as many as 50 or 60 holes
per inch or more if desired. Water or other fluid is directed
through the rows of orifices. In general, and as explained
above, the pressure in each orifice group is typically in-
creased from the first group under which the fibrous web
passes to the last group. The pressure is controlled by
appropriate control valves 97 and is monitored by pres-
sure gauges 98. The drum is connected to a sump 94 on
which a vacuum may be pulled to aid in removing water
and to keep the area from flooding. In operation, the fi-
brous web 193 is placed on the upper surface of the top-
ographical support member before the water ejecting
manifold 89 as seen in FIG. 2. The fibrous web passes
underneath the orifice strips and is formed into a nonwo-
ven fabric in accordance with the present invention. The
formed fabric is then passed over a section 95 of the
apparatus where there are no orifice strips, but vacuum
is continued to be applied. The fabric after being de-wa-
tered is removed from the drum and passed around a
series of dry cans 196 to dry the fabric.

[0033] Turning now to the structure of the support
members, such as the belt or sleeve described above,
the support members may have a topography of through
voids. The through voids may include, among other
things, geometrical characteristics that provide en-
hanced sheet topography and bulk to the nonwoven
products or sheets/web when produced, for example, on
support member 80, 191. Another advantage of the in-
stant support members is easier web release from the
support member.

[0034] Inaddition, support members constructed in ac-
cordance with the instant invention will result in deeper
"impressions" resulting in a nonwoven product with high-
er bulk absorbency and lower density. It will be appreci-
ated that the term "through void" is synonymous to the
term "through hole" and represents any opening that
passes entirely through a support member such as a belt
or sleeve. A support member as referred to herein in-
cludes, but is not limited to, industrial fabrics such as
belts or conveyors, and sleeves or cylindrical belts spe-
cifically used in nonwoven production

[0035] Yet another advantage is that the construction
of the support belt/sleeve avoids the constraints of and
need for a conventional weaving loom since the through
voids, grooves, or other patterns can be placed in any
desired location or pattern and thus the aesthetics of the
sheet/web appearance may be improved. The surface
of the support belt/sleeve can be processed in order to
create a pattern by cutting or graving a pattern e.g. a
honeycomb structure, and/or can be treated with a chem-
ical coating for a specific application such as static dis-
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sipation, contamination/soil release, improving durability
etc. The use of the inventive support member allows a
better reflection of energy when compared to a prior art
standard woven belt. This improves entangling of fibers
in the nonwoven product and prevents fiber penetration
into the support belt apertures/holes/voids, which can
lead to fiber loss or difficulty in releasing the nonwoven
cleanly and uniformly from the support belt/sleeve, as
may be observed in woven belts or support members.
The result is: better fiber entanglement and less fiber
picking, resulting in better product release or transfer
from this support member to another position or support
member.

[0036] One method of producing a support member,
such as a belt or sleeve, according to one embodiment
of the present invention is shown in FIGS. 4A and 4B,
for example. FIGS. 3A and 3B illustrate a plan view of a
plurality of through voids 102 that are produced in a por-
tion of a continuous support member 104 in accordance
with the method illustrated in FIGS. 4A and 4B, for ex-
ample. The through voids can serve as drainage holes
in some applications for allowing passage of fluid, water
and/or air. Fig. 3A shows the plurality of through voids
102 from the perspective of a top or sheet contact side
surface 106 of the support member 104. Each through
void 102 may have a conical shape, where the inner sur-
face 108 of each through void 102 tapers inwardly from
the opening 110 on the top surface 106 through to the
opening 112 (FIG. 3B) on the bottom or machine side
surface 114 (FIG. 3B) of the support member 104. The
diameter along the x-coordinate direction foropening 110
is depicted as Ax4 while the diameter along the y-coor-
dinate direction for opening 110 is depicted as Ay4. Re-
ferring to FIG. 3B, similarly, the diameter along the x-
coordinate direction for opening 112 is depicted as Ax,
while the diameter along the y-coordinate direction for
opening 112 is depicted as Ay,. As is apparent from
FIGS. 3A and 3B, the diameter Ax, along the x-direction
for the opening 110 on the top side 106 of support mem-
ber 104 is larger than the diameter Ax, along the x-direc-
tion for the opening 112 on the bottom side 114 of support
member 104. Also, the diameter Ay, along the y-direction
for the opening 110 on the top side 106 of support mem-
ber 104 is larger than the diameter Ay, along the y-direc-
tion for the opening 112 on the bottom side 114 of support
member 104. Alternatively, the opposite geometry can
also be used. For example, the diameter of the openings
on the sheet contact side surface can be greater than
the diameter on the openings on the machine side sur-
face.

[0037] FIG. 4Allustrates a cross-sectional view of one
of the through voids 102 depicted in FIGS. 3A and 3B.
As previously described, each through void 102 may
have a conical shape, where the inner surface 108 of
each through void 102 tapers inwardly from the opening
110 on the top surface 106 through to the opening 112
on the bottom surface 114 of the support member 104.
The conical shape of each through void 102 may be cre-
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atedasaresultofincidentopticalradiation 202 generated
from an optical source such as a CO, or other laser de-
vice. By applying laser radiation 202 of appropriate char-
acteristics (e.g., output power, focal length, pulse width,
etc.) to, for example, a nonwoven support member, a
through void 102 may be created as a result of the laser
radiation perforating the surfaces 106, 114 of the support
member 104. Mechanical perforation or punching may
also be used to produce the through voids or openings
described above.

[0038] As illustrated in FIG. 4A, according to one as-
pect, the laser radiation 202 creates, upon impact, a first
raised edge or ridge 204 on the top surface 106 and a
second raised edge or ridge 206 on the bottom surface
114 of the support member 104. These raised edges 204,
206 may also be referred to as a raised rim or lip. A plan
view from the top for raised edge 204 is depicted by 204A.
Similarly, a plan view from the bottom for raised edge
206 is depicted by 206A. The height of each raised edge
204, 206 may be in the range of 5-10um. The height is
calculated as the level difference between surface of the
support member and the top portion of the raised edge.
For example, the height of raised edge 204 is measured
as the level difference between surface 106 and top por-
tion 208 of raised edge 204. Raised edges such as 204
and 206 provide, among other advantages, local me-
chanical reinforcement for each through void or through
hole. Also, deeper voids result in deeper "impressions"
in the nonwoven produced, and also result in, for exam-
ple, more bulk and lower density. It is to be noted that
Ax4/Axo may be 1.1 or higher and Ay,/Ay, may be 1.1 or
higher in all cases. Alternatively, the opposite geometry
may also be used. For example, the diameter of the voids
or openings on the sheet contact side surface can be
greater than the diameter of the voids or openings on the
machine side surface. Alternatively, in some or all cases,
Ax4/AX, may be equal to 1 and Ay4/Ay, may be equal to
1, thereby forming through voids of a cylindrical shape.
Additionally, the "ridge" can be on one or both surfaces.
[0039] While the creation of through voids having
raised edges in a support member may be accomplished
using a laser device, it is envisaged that other devices
capable of creating such effects may also be employed.
Mechanical punching or embossing then punching may
be used. For example, the nonwoven support member
may be embossed with a pattern of protrusions and cor-
responding depressions in the surface in the required
pattern. Then each protrusion for example may be me-
chanically punched or laser drilled.

[0040] FIG. 4B illustrates an exemplary embodiment
of a system 300 for generating through voids 304 in a
support member 302. System 300 may include a laser
device 306, a laser drive unit 308, a laser head 310, and
mechanical fixtures 316 upon which the support member
302 is placed.

[0041] The laser drive unit 308 controls the various
conditions that vary the output generated by the laser.
For example, the drive unit 308 may allow for the adjust-
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ment of output power from the laser and the provision of
various modulation characteristics. For instance, the la-
ser may be pulsed over a fixed or continuous time period,
whereby the pulse width may be adjusted over a partic-
ular range.

[0042] The laser head 310 delivers incident optical ra-
diation 312 to the support member 302 via nozzle 314
for creating the through voids 304. The incident optical
radiation 312 may be subjected to various beam shaping
components prior to being released from the nozzle 314.
For example, different optical lens arrangements may be
used to achieve a desired working distance (i.e., D,,) be-
tween the nozzle 314 of the laser head 310 and the top
surface ofthe support member 302. Also, optical splitters,
isolators, polarizers, slits, and/or other components may
be used to vary different attributes associated with the
incident optical radiation 312 output from the laser head
310. For example, control of spot-size and spot-shape
may be one desired attribute. In effect, the incident optical
radiation is drilling (or cutting) through holes or through
voids in the support member 302. The same apparatus
can also be used to grave or etch patterns of grooves,
continuous or discontinuous, straight, wavy, or sinusoidal
in the surface. Logos can also be etched as well.
[0043] The support member 302 may be mounted or
placed on a suitable apparatus 320 (e.g., as shown in
FIG. 5) that has different motorized components, rails,
rollers, etc., in order to facilitate the movement of the
support member 302 and/or the laser head 310 in a spe-
cific x-y coordinate direction. By controlling the move-
ment of the support member 302 along the x-y coordinate
direction, a topography of through voids, grooves, pat-
terns, logos etc. may be created on the support member
according to different desired patterns. In addition to the
movement in the x-y direction, working distance D,, may
be varied by mounting the laser head 310 on a motorized
platform that provides movement along a z-coordinate
direction. It may be possible to design a system whereby
the laser head moves in three-dimensions while the sup-
port member remains fixed. Alternatively, the laser head
may traverse across the support member in a widthwise
"X" or CD (cross machine direction) manner while the
support member moves in the machine direction (MD) or
"y" axis. It may also be possible to setup a system where
the support member is moved in three-dimensions rela-
tive to a mechanically fixed laser head.

[0044] FIG. 5 illustrates an exemplary embodiment of
an apparatus 320 used in the generation of through voids
in a belt or sleeve, according to one aspect of the inven-
tion. Support member 322 shown in FIG. 5 should be
understood to be a relatively short portion of the entire
length of the support member 322. Where the support
member 322 is endless, it would most practically be
mounted about a pair of rolls, not illustrated in the figure
but most familiar to those of ordinary skill in the nonwoven
production arts. In such a situation, apparatus 320 would
be disposed on one of the two runs, most conveniently
the top run, of the support member 322 between the two
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rolls. Whether endless or not, however, support member
322 is preferably placed under an appropriate degree of
tension during the process. Moreover, to prevent sag-
ging, support member 322 may be supported from below
by a horizontal support member as it moves through ap-
paratus 320.

[0045] Referring now more specifically to FIG. 5, where
support member 322 is indicated as moving in an upward
direction through the apparatus 320 as the method of the
presentinvention is being practiced, apparatus 320 com-
prises a sequence of several stations through which sup-
port member 322 may pass incrementally as the belt or
sleeve is being manufactured therefrom.

[0046] The belt or sleeve described in the above-em-
bodimentis one example of a support member that would
be produced according to the systems and methods de-
scribed herein. The desirable characteristics of the de-
scribed through voids created in the belt or sleeve would
enhance one or more characteristics associated with a
nonwoven product manufactured on the spunlace or hy-
droentangling machine.

[0047] FIG. 6 illustrates images of sheet contact side
and machine side of a support member manufactured in
accordance with one aspect of the instant invention. Im-
age 602 illustrates through voids in a support member,
as observed from the top or sheet contact side surface
of the support member. Image 604 illustrates the through
voids, as observed from the bottom surface (i.e., machine
side) of the support member. The through void criteria
was to achieve round shaped through voids having a
higher open area on the sheet contact side surface. As
seen in images 602 and 604, larger openings (FIG. 6)
are on the sheet contact side surface relative to the open-
ings on the machine side surface (FIG. 6). The through
voids may be drilled using a CO, laser that may be pro-
grammed or operated to generate optical pulses of a pre-
defined pulse width over a predefined time period.
[0048] FIG. 7 illustrates images of a support member
manufactured in accordance with one aspect of the in-
stant invention. Image 702 illustrates through voids in a
support member, as observed from the top surface (i.e.,
sheet contact side) of the support member. Image 704
illustrates the through voids, as observed from the bottom
surface (i.e., machine side) of the support member. The
through void criteria, in this instance, was to achieve oval
shaped through voids having a higher open area on the
sheet contact side surface relative to the opposite side
or machine side surface of the support member. Images
702 and 704 show larger openings (FIG. 7) on the top or
sheet contact side surface relative to the openings on
the bottom or machine side surface (FIG. 7). These
through voids may also be drilled using a CO,, laser that
may be programmed or operated to generate optical
pulses of a predefined pulse width over a predefined time
period. As illustrated in FIG. 7, the shape of the through
holes are substantially oval shaped in comparison to the
through voids shown in FIG. 6. Different factors and/or
parameters (e.g., drilling speed) may contribute to the
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differences in through void shape and through void open
areas (%) corresponding to both the sheet contact side
and machine side of the support member.

[0049] In a similar example, FIG. 8 illustrates the im-
ages of both the sheet contact side surface 902 and ma-
chine side surface 904 of the through voids where the
shape of the top and bottom openings of the through
voids are substantially rectangular in shape. Similarly,
according to another exemplary embodiment, FIG. 9 de-
picts several void patterns from experimental trials for
generating through voids according to yet another aspect
of the instantinvention. In some instances, through voids
of an increased size may be desired. For example, im-
ages 1010 and 1012 depicted in FIG. 9 correspond to
through voids that are generated based on different op-
erating parameters such as, but not limited to, drilling
speed, wobulation frequency, wobulation index, laser
output power, etc. Accordingly, the shape of the surface
openings 1014 for the through voids corresponding to
image 1010 is substantially round, while the shape of the
surface openings 1016 for the through voids associated
with image 1012 is substantially rectangular. One factor,
among others, affecting the shape of surface openings
may be the scanning speed (i.e., mm/s) of the laser as
the incident radiation moves from one position to the next
in order to generate a subsequent through void in the
support member.

[0050] In another embodiment, a support member
structure comprises a sheet contact side surface having
a branched void structure adapted to impart texture to a
nonwoven product. FIG. 10A shows the cross-section of
the surface of a support member structure 10 with a
branched void or opening 11 which comprises a plurality
of small holes 10a and 10b on the sheet contact side 12
that are inclined such that they merge into a larger void
10c at an opposing side 14 of the surface. As illustrated,
the branched opening 11 may also be formed to include
raised edges or rims 16 adjacent the circumference of
holes 10a and 10b. Although not shown in FIG. 10A,
raised edges or rims may also be formed adjacent the
circumference of the largervoid 10c on the opposing side
14 of the support member structure. Although holes 10a
and 10b are shown as merging into void 10c, a branched
void structure having three or more holes, for example
10a, 10b, 10c, 10d, merging into a larger void 10e may
be contemplated, such as that shown in FIGS. 10B-C,
whereby raised rims may be formed adjacent to either or
both the smaller sheet contact side holes and the larger
opposing side void. The voids can be straight (cylindrical)
or conical. For instance, conical holes of different pat-
terns could be designed such that they are larger and
well distributed over one side such as a web contact sur-
face, whereas the voids on the opposing machine side
surface could be substantially aligned along the MD,
thereby providing, for example, increased drainage. This
branched void can be formed in a structure as shown or
in a laminated substrate. The voids can be created by
any number of perforation methods or combination there-
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of, including laser drilling, mechanical punching, and em-
bossing. Forexample, the voids could be created by com-
bining laser drilling with embossing or laser perforation
with laser etching/graving, etc.

[0051] Such a structure allows for a high number of
small holes in a support member structure while also al-
lowing for low long term elongation for the support mem-
ber in the machine direction MD while allowing for high
bending stiffness in the cross machine direction CD.
Such a structure can also be adapted such that, for ex-
ample, it allows for holes in the support member structure
that are smaller in diameter than the substrate thickness
without resulting in, for example, plugged holes due to
contamination.

[0052] Largerdiameter voids on a top side surface and
smaller diameter voids on an opposing machine side sur-
face could, for instance, capture, shape, and/or orient
fibers disposed on the support member structure in a
desired pattern and create a high bulk nonwoven product.
[0053] FIGS. 11A- 11E are patterns of land areas and
corresponding depressions formed by, for example,
graving or cutting, where the shaded areas represent
land areas 62. FIG. 11D shows a void or hole 66 in land
areas. Surface patterns can be adapted to be uniform
and repeatable, nonuniform and repeatable, as well as
nonuniform and random. Land areas 62 of the surface
pattern include discrete islands 62 or continuous areas
(notshown), and the depressions 64 can include discrete
islands (not shown) or continuous areas 64. The shape
of the island can be round, oblong, square, rectangular,
trapezoidal, pentagonal, hexagonal, diamond, frustocon-
ical, triangular, or another polygonal shape. At FIG. 11A,
the pattern has about 3 land areas 62 per cm?. In FIGS.
11B and 4D, the pattern includes rectangular, discreet
land areas 62 about 2.0 mm by 1.0 mm, and continuous
depressions 64 that separate directional columns 63a,
63b of the discreet land areas 62 by about 1.0 mm. Al-
ternate columns 63a of the land areas 62 are separated
by depressions 64a of about 1.0 mm.

[0054] In FIG. 11C, the pattern includes rectangular,
discreetland areas 62 about 0.5 mm by 1.0mm, and con-
tinuous depressions 64a that separate directional col-
umns 63a, 63b of the discreet land areas are about 0.5
mm. Alternate columns 63a of the land areas 62 are sep-
arated by depressions 64a of about 0.5 mm. FIG. 11E
shows a pattern that includes a diagonally crosshatched
pattern of continuous land areas 62 and discreet, square
or diamond shaped depressions 64, where the depres-
sions and the land areas are each about 1mm in width,
and the discreet depressions 64 are about 1.0 mm?2,
[0055] FIG. 12 is a diagram of a belt/sleeve 70 pro-
duced according to one embodiment of the invention. As
shown, belt/sleeve 70 has been graved in a criss-cross
pattern such that pairs of voids 76 are located in the re-
cesses 71 where they criss-cross at certain predeter-
mined locations. In this manner, the voids 76 are oriented
along generally MD lines. The placement of the voids 76
also contributes to the texture of the resultant nonwoven
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product by causing localized fiber reorientation as a fluid
(air or water or both) passes through the void 76 from
the textured surface through the rest of the structure.
[0056] FIGS. 13A-C show different patterns of lands
82 and depressions 84 with through holes 86 in a desired
pattern through some of the lands. The continuous lands
82 or the depressions 84 can be straight with respect to
the MD, straight with respect to the CD; at an angle to
the MD or CD, or in two distinct sets at an angle to the
MD or CD. The angles of the two sets can be the same
angles or at different angles. The continuous lands 82 or
the depressions 84 can be curvilinear or straight. Also
the continuous lands 82 or the depressions 84 can be
both curvilinear and straight; or the continuous lands 82
or the depressions 84 can have sections which are cur-
vilinear and straight. The depressions can be formed by
any one of embossing, cutting, or graving. As shown at
FIG. 13A, the pattern has about 4 holes 86 per cm? at
every third pattern in the CD and the MD, whereas at
FIG. 13B the pattern has about 7 holes 86 per cm? at
every second pattern in the CD and every second pattern
in the MD, and FIG. 13C shows about 12 holes 86 per
cm2. In each of FIGS. 13A-C, the voids 86 are shown as
in the land areas 82, which are discreet islands and rec-
tangular.

[0057] Itistobe noted as aforementioned that normally
belts used to produce nonwovens do not impart signifi-
cant structure to the nonwoven product made thereon
other than that obtained by the yarn weave patterns and
knuckles. Such structure is limited to the practical sizes
of the yarns that can be used to weave the fabric. "Struc-
ture" pertains to variations in the basis weight and/or the
density of the nonwoven which are greater than those
that occur in ordinary nonwoven making processes and
due to ordinary variations. "Structure" may also, howev-
er, refer to a texture or a pattern or a design in the fibrous
nonwoven web. Such "structured" nonwoven products
are usually soft and bulky with high absorbency. Struc-
tured nonwovens can be softer, more absorbent, and be
of a lower basis weight than unstructured nonwoven
product. The belts or sleeves according to the present
invention provide the required structure, basis weight,
density, texture, feel and/or pattern to the nonwoven
product produced thereon.

[0058] As shown in FIGS. 14A-G, in yet another em-
bodiment, the belt or sleeve can be made from an ex-
truded or laminated film 91 in which defined holes 96 are
made in order to reach the desired air permeability. A
support structure (not shown) can be attached to one or
both sides of one or both films 91a, 91b. These holes 96
can have different diameters from about 0.2 mm up to
about 5.0 mm, and the holes 96 can be constructed to
be at different angles with respect to the plane of the
supportmember. The shape ofthe holes 96 can beround,
square, oval or any given shape, such as a star shape.
[0059] As shown in FIG. 14A the position of the holes
96 on the surface of the support member can be uniformly
or randomly distributed. The holes 96 can also be dis-



17 EP 2 334 860 B1 18

tributed such that that have a specific density in a given
area of the support member or distributed uniformly over
the entire surface, depending on, for example, the re-
quirements of the nonwoven product being produced.
The voids 96 can also take the form of lines, which are
cutorgraved into the support member to create patterns,
for example, logos. The support member can be pro-
duced with a layer or a plurality of layers of polymer films
91a, 91b, with or without fiber reinforcement (woven or
not). The support member structure can also be made
as a "sandwich" component with woven or nonwoven
layer laminated between a plurality of polymer films as
can be the case with any of the substrates already de-
scribed herein. This reinforcement can increase the me-
chanical stability of the fabric structure.

[0060] The surface of the support member can be
graved in order to create topography such as a honey-
comb or other pattern, or can be further treated for a
specificapplication such as static dissipation, or anti-con-
tamination. The surface of the support member can also
be graved to create topography for different patterning
applications as well as logos.

[0061] As shown at FIG. 14F the use of this type of
support member allows for a better reflection of energy
when used on a water jet process (hydroentangling) as
compared to a standard woven belt. The structure results
in, for example, improved entangling of fibers as well as
preventing the penetration of fibers that are caught in the
interstices or yarn crossovers of a woven structure, for
example. The result of this better fiber entanglement and
reduced fiber picking is, for example, better nonwoven
productrelease or transfer from this support member belt
to the next position in the process.

[0062] As shown in FIG. 14G, the machine side of the
fabric structure can also be made with a surface topog-
raphy, grooves, or added monofilament 93 in order to
create higher drainage.

[0063] FIG. 13 is a perspective view of a continuous
support member or belt or sleeve 1110 formed according
to one exemplary embodiment of the invention. Accord-
ing to this embodiment, the belt or sleeve 1110 has an
inner surface 1112 and an outer surface 1114, and is
formed by spirally winding a media strip 1116 produced
using one of the several methods and systems discussed
above. Media strip 1116 may be spirally wound in a plu-
rality of abutting and mutually adjoined turns, substan-
tially longitudinal direction around the length of the belt
or sleeve 1110 by virtue of the helical fashion in which
the belt or sleeve 1110 is constructed.

[0064] An exemplary method by which the belt or
sleeve 1110 may be manufactured is described in U.S.
Provisional Application No. 61/121,998 filed on Decem-
ber 12, 2008, and U.S. Provisional Application No.
61/147,637 filed January 27, 2009, the entire contents
of which is incorporated herein by reference. The media
strip 1116 may be, for example, a ribbon or an industrial
strapping material as described therein. Because the belt
1110 is produced by spirally winding a media strip 1116,
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and is not a woven support member, the outer surface
1112 of the beltor sleeve 1110 is smooth and continuous,
and lacks the knuckles which prevent the surfaces of a
woven support member from being perfectly smooth.
Preferably, the media strip may be a strip of thermoplastic
material, such as a film, foil, or strapping, for example,
and may be made of any polymeric material, preferably
polyester (PET). However, other materials such as other
polyesters (e.g., polyethylene naphthalate (PEN)) or
polyphenylene sulphide (PPS) could also be used. Polya-
mides, or polyether ether ketones (PEEK) may also be
used. With respect to a laminate of two or more layers,
each layer can be the same or formed of different mate-
rials. The film, foil, or strapping can be uniaxially or biax-
ially oriented with sufficient modulus and stability in both
MD and CD to function in the intended manner. In addi-
tion, the film, foil, or strapping may contain reinforcing
fibers in the MD or CD, or both MD and CD, or in any
random direction. The reinforcing fibers may be included
through an extrusion or pultrusion process where the fib-
ers may be extruded or pultruded along with the material
forming the film or foil. Reinforcing fibers may be formed
of a high-modulus material, such as for example, ara-
mids, including but not limited to Kevlar® and Nomex®,
and may provide extra strength, modulus, tear and/or
crack resistance to the film or foil.

[0065] The media strip can also be coated, for exam-
ple, to enhance sheet release, and/or structural integrity
of the media strip. The aforesaid structures may then be
perforated and patterned in a manner as heretofore de-
scribed.

[0066] The inventive support member may include one
or more additional layers on top of or under the base
substrate, merely to provide functionality, and not rein-
forcement. For example, the additional layers used may
be any of woven or nonwoven materials, MD and/or CD
yarn arrays, spirally wound strips of woven material that
have a width less than the width of the support member,
fibrous webs, films, or a combination thereof, and may
be attached to the substrate using any suitable technique
known to one of ordinary skill in the art. Lamination by
thermal bonding and chemical bonding are but a few ex-
amples.

[0067] The use of a support member as described
herein may result in a nonwoven product with higher cal-
iper and lower density than obtained using prior art fab-
rics. The high caliper and low density results in a softer
product having an increased absorbency, both of which
are very desired characteristics.

[0068] The support member or belt or sleeve of the
presentinvention can have a air permeability in the range
of 100-500cfm. Additional layers may be added, if re-
quired. The support member can be made of any poly-
meric material as discussed above, such as extrudable
thermoplastics or room temperature, UV, or heat cross-
linkable resins, in the polyester, acrylic or polyurethane
families, for example. Materials are selected so as to en-
sure functionality in the spunlacing process where en-
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tangling shower pressures of up to 250 bars may be em-
ployed.

[0069] Although a preferred diameter for the holes or
through voids is described in the above embodiment, the
holes orthrough voids can have different diameters rang-
ing from 0.01mm to 5mm with different entry angles on
the belt’s or sleeve’s surface. The shape of the holes can
be round, square, oval or any specific shape such as a
star shape. The holes on the surface of the conveyor can
be randomly positioned or with specific density in some
areas or uniformly on the surface depending on the re-
quired effect. In addition to holes, lines, grooves or logos
can be graved or etched into the support member. The
support member can also be made as a laminate with a
woven or nonwoven layer laminated between two or
more layers of a polymeric film, for example. This rein-
forcement increases the mechanical characteristics and
stability of the final product.

[0070] Thesurface ofthe supportmembercan be treat-
ed with a chemical coating for specific applications such
as static dissipation, contamination/soil release, improv-
ing durability etc. The use of this type of a support mem-
ber allows a better reflection of hydraulic energy when
compared to a standard woven belt. This improves en-
tangling of fibers in the nonwoven and preventsfiber pen-
etration into the support belt apertures/holes/voids,
which can lead to fiber loss or difficulty in releasing the
nonwoven cleanly and uniformly from the support
belt/sleeve, as may be observed in woven belts or con-
veyors. The result is: better fiber entanglement and less
fiber picking, resulting in better product release or trans-
fer from this conveyor to another position or conveyor.
The machine side of the support member can be provided
with a surface topography or grooves or can be laminated
with monofilaments in order to create higher drainage.
[0071] Theendresultisanimproved beltor sleeve that
functions in place of a traditional woven belt or sleeve,
and imparts desired physical characteristics, such as
bulk, appearance, texture, absorbency, strength, and
hand to the nonwoven products produced thereon.
[0072] Although preferred embodiments of the present
invention and modifications thereof have been described
in detail herein, it is to be understood that this invention
is not limited to these precise embodiments and modifi-
cations, and that other modifications and variations may
be effected by one skilled in the art without departing
from the scope of the invention as defined by the append-
ed claims.

Claims
1. A continuous nonwoven support member for use in
aspunlace or hydronentanglement process, the sup-

port member comprising:

a plurality of through voids, said through voids
each comprising:
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1

a first opening associated with a top surface
of said support member;

a second opening associated with a bottom
surface of said support member, wherein
said top surface is a sheet contact side sur-
face and said bottom surface is a machine
side of said support member; and

at least one raised edge circumferentially
adjacent to atleast one of said first and sec-
ond openings, wherein said raised edge
forms a continuous raised rim around said
opening.

2. The support member as claimed in claim 1, wherein
each of said plurality of through voids includes a sub-
stantially conical or cylindrical shaped inner surface.

3. The support member as claimed in claim 1, wherein
said first raised edge and/or said second raised edge
is at a height level that is about 5-10pum above said
top surface.

4. The support member as claimed in claim 1, wherein
said through voids are formed in a media strip form-
ing one or more layers of said support member.

5. The support member as claimed in claim 4, wherein
said media strip is a film, foil, or industrial strapping
material.

6. The support member as claimed in claim 5, wherein
said film, foil, or strapping material comprises rein-
forcing fibers in MD, CD, or MD and CD, or in aran-
dom direction.

7. The support member as claimed in claim 1, wherein
said top surface of said support member is coated
toenhance sheetrelease, static dissipation, contam-
ination/soil release, durability and/or structural integ-
rity.

8. The support member as claimed in claim 4, wherein
the media strip is spirally wound to produce a desired
length and width of the support member.

9. The support member as claimed in claim 1, wherein
the support member has an air permeability in the
range of 100-500cfm.

10. The support member as claimed in claim 1,wherein
said support member is an endless belt, made end-
less seamable belt or sleeve.

11. The support member as claimed in claim 1, wherein
the first opening and second opening have a diam-

eter in the range of 0.01mm to 5mm.

12. The support member as claimed in claim 1, further
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comprising a plurality of land areas and correspond-
ing depressions.

The support member as claimed in claim 12, wherein
the plurality of through voids are formed on the plu-
rality of land areas on the top surface of the support
member.

The support member as claimed in claim 12, wherein
the plurality of through voids are formed in depres-
sions on the top surface of the support member.

The support member as claimed in claim 1, further
comprising a plurality of grooves to create a topo-
graphical pattern for a patterning application.

The support member as claimed in claim 15, wherein
said grooves are continuous or discontinuous.

The support member as claimed in claim 1, wherein
said support member has a branched void structure,
wherein said plurality of through voids on the top
surface join to form a larger void on the bottom sur-
face of said support member.

The support member as claimed in claim 1, wherein
said support member is a laminate with a woven or
nonwoven layer laminated between a plurality of pol-
ymer films, foils, or strapping materials.

The support member as claimed in claim 1, wherein
said through voids are oval, round, substantially rec-
tangular, or star shaped on said top surface and/or
said bottom surface.

The support member as claimed in claim 1, wherein
said through voids are produced by laserdrilling, me-
chanical punching, embossing, etching/graving or a
combination thereof.

The support member as claimed in claim 1, wherein
said support member is a laminate with a plurality of
monofilaments attached to the machine side of the
support member.

The support member as claimed in claim 1, wherein
said top surface and/or said bottom surface of said
support member is patterned or textured.

Patentanspriiche

1.

Kontinuierliches, nicht gewebtes Tragerelement zur
Verwendung in einem Spinnschnirungs- oder Hy-
droverschlingungsprozess, wobei das Tragerele-
ment umfasst:

eine Mehrzahl von Durchgangshohlraumen,
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wobei die Durchgangshohlrdume jeweils um-
fassen:

eine erste (")ffnung, die mit einer oberen
Oberflache des Tragerelements assoziiert
ist;

eine zweite Offnung, die mit einer unteren
Oberflache des Tragerelements assoziiert
ist, wobei die obere Oberflache eine bogen-
kontaktseitige Oberflache ist, und die unte-
re Oberflache eine Maschinenseite des Tra-
gerelements ist; und

mindestens eine erhohte Kante umfanglich
benachbart zu mindestens einer der ersten
und zweiten Offnungen, wobei die erhdhte
Kante einen kontinuierlichen Kranz um die
Offnung bildet.

Tragerelement nach Anspruch 1, wobei jeder der
Mehrzahl von Durchgangshohlrdumen eine im We-
sentlichen konisch oder zylindrisch geformte Innen-
flache umfasst.

Tragerelement nach Anspruch 1, wobei die erste er-
héhte Kante und/oder die zweite erhohte Kante auf
einem Hohenniveau sind, das etwa 5 bis 10 um Uber
der oberen Oberflache ist.

Tragerelement nach Anspruch 1, wobei die Durch-
gangshohlrdume in einem Medienstreifen ausgebil-
det sind, der eine oder mehrere Schichten des Tra-
gerelements bildet.

Tragerelement nach Anspruch 4, wobei der Me-
dienstreifen ein Film, eine Folie oder ein industrielles
Umreifungsmaterial ist.

Tragerelement nach Anspruch 5, wobeider Film, die
Folie oder das Umreifungsmaterial Verstarkungsfa-
sern in der MD, der CD oder der MD und der CD
oder in einer willkirlichen Richtung umfasst.

Tragerelement nach Anspruch 1, wobei die obere
Oberflache des Tragerelements beschichtet ist, um
Bogenfreigabe, statische Dissipation, Freigabe von
Verunreinigung/Schmutz, Haltbarkeit und/oder
strukturelle Integritat zu verbessern.

Tragerelement nach Anspruch 4, wobei der Me-
dienstreifen spiralformig gewickelt ist, um eine ge-
wiinschte Lange und Breite des Tragerelements zu
erzeugen.

Tragerelement nach Anspruch 1, wobei das Trage-
relement eine Luftdurchlassigkeit im Bereich von
100 bis 500 cfm aufweist.

10. Tragerelement nach Anspruch 1, wobei das Trage-
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relement ein Endlosband, ein endlos gemachtes
nahbares Band oder ein endlos gemachter nahbarer
Mantel ist.

Tragerelementnach Anspruch 1, wobeidie erste Off-
nung und die zweite Offnung einen Durchmesser im
Bereich von 0,01 mm bis 5 mm aufweisen.

Tragerelement nach Anspruch 1, ferner umfassend
eine Mehrzahl von Flachenbereichen und entspre-
chenden Vertiefungen.

Tragerelement nach Anspruch 12, wobei die Mehr-
zahl von Durchgangshohlraumen in der Mehrzahl
von Flachenbereichen auf der oberen Oberflache
des Tragerelements ausgebildet ist.

Tragerelement nach Anspruch 12, wobei die Mehr-
zahl von Durchgangshohlraumen in Vertiefungen
aufder oberen Oberflache des Tragerelements aus-
gebildet ist.

Tragerelement nach Anspruch 1, ferner umfassend
eine Mehrzahl von Rillen, um ein topografisches
Muster fir eine Musterungsanwendung zu erzeu-
gen.

Tragerelement nach Anspruch 15, wobei die Rillen
kontinuierlich oder diskontinuierlich sind.

Tragerelement nach Anspruch 1, wobei das Trage-
relement eine verzweigte Hohlraumstruktur auf-
weist, wobei sich die Mehrzahlvon Durchgangshohl-
raumen in der oberen Oberflache verbindet, um ei-
nen groReren Hohlraum in der unteren Oberflache
des Tragerelements zu bilden.

Tragerelement nach Anspruch 1, wobei das Trage-
relement ein Laminat ist, wobei eine gewebte oder
nicht gewebte Schicht zwischen eine Mehrzahl von
polymeren Filmen, Folien oder Umreifungsmateria-
lien laminiert ist.

Tragerelement nach Anspruch 1, wobei die Durch-
gangshohlraume oval, rund, im Wesentlichen recht-
eckig oder sternférmig in der oberen Oberflache
und/oder der unteren Oberflache sind.

Tragerelement nach Anspruch 1, wobei die Durch-
gangshohlraume durch Laserbohren, mechani-
sches Stanzen, Pragen, Atzen/Gravieren oder eine
Kombination davon gefertigt sind.

Tragerelement nach Anspruch 1, wobei das Trage-
relement ein Laminat ist, wobei eine Mehrzahl von
Monofilamenten an der Maschinenseite des Trage-
relements angebracht ist.
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22. Tragerelement nach Anspruch 1, wobei die obere

Oberflache und/oder die untere Oberflache des Tra-
gerelements gemustert oder texturiert sind.

Revendications

Elément de support non tissé continu pour une uti-
lisation dans un processus de lagage par filage ou
d’hydroenchevétrement, I'élément de support
comprenant :

une pluralité de vides traversants, lesdits vides
traversants comprenant chacun :

une premiere ouverture associée a une sur-
face supérieure dudit élément de support ;
une deuxiéme ouverture associée a une
surface inférieure dudit élémentde support,
dans lequel ladite surface supérieure est
une surface c6té contact de feuille et ladite
surface inférieure estun c6té machine dudit
élément de support ; et

au moins un bord surélevé circonférentiel-
lement adjacent a au moins I'une desdites
premiere et deuxiéme ouvertures, dans le-
quel ledit bord surélevé forme un rebord su-
rélevé continu autour de ladite ouverture.

Elément de support selon la revendication 1, dans
lequel chacun de ladite pluralité de vides traversants
comprend une surface intérieure de forme sensible-
ment conique ou cylindrique.

Elément de support selon la revendication 1, dans
lequel ledit premier bord surélevé et/ou ledit deuxié-
me bord surélevé est a un niveau de hauteur qui est
d’environ 5 a 10 pm au-dessus de ladite surface su-
périeure.

Elément de support selon la revendication 1, dans
lequel lesdits vides traversants sontformés dans une
bande de médias formant une ou plusieurs couches
dudit élément de support.

Elément de support selon la revendication 4, dans
lequel ladite bande de médias est un film, une feuille
de métal ou un matériau de cerclage industriel.

Elément de support selon la revendication 5, dans
lequel ledit film, ladite feuille de métal ou ledit maté-
riau de cerclage comprend des fibres de renforce-
ment dans le sens machine, dans le sens transver-
sal, ou dans le sens machine et le sens transversal,
ou dans un sens aléatoire.

Elément de support selon la revendication 1, dans
lequel ladite surface supérieure dudit élément de



10.

11.

12.

13.

14.

15.

16.

17.

18.

25

support est revétue pour améliorer la libération de
la feuille, la dissipation statique, la libération de la
contamination/salissure, la durabilité et/ou I'intégrité
structurelle.

Elément de support selon la revendication 4, dans
lequel la bande de médias est enroulée en spirale
pour produire une longueur et une largeur souhai-
tées de I'élément de support.

Elément de support selon la revendication 1, dans
lequel I'élément de support présente une perméabi-
lité a I'air dans la plage de 100 a 500 cfm.

Elément de support selon la revendication 1, dans
lequel ledit élément de support est une bande sans
fin, une bande ou une gaineréalisée sansfin pouvant
étre cousue.

Elément de support selon la revendication 1, dans
lequel la premiere ouverture et la deuxieme ouver-
ture ont un diameétre dans la plage de 0,01 mm a5
mm.

Elément de support selon la revendication 1, com-
prenant en outre une pluralité de zones de plage et
de creux correspondants.

Elément de support selon la revendication 12, dans
lequel la pluralité de vides traversants sont formés
sur la pluralité de zones de plage sur la surface su-
périeure de I'élément de support.

Elément de support selon la revendication 12, dans
lequel la pluralité de vides traversants sont formés
dans les creux sur la surface supérieure de I'élément
de support.

Elément de support selon la revendication 1, com-
prenant en outre une pluralité de rainures pour créer
un motif topographique pour une application de
structuration.

Elément de support selon la revendication 15, dans
lequel lesdites rainures sont continues ou disconti-
nues.

Elément de support selon la revendication 1, dans
lequel ledit élément de support comporte une struc-
ture de vides ramifiée, dans lequel ladite pluralité de
vides traversants sur la surface supérieure se rejoi-
gnent pour former un vide plus grand sur la surface
inférieure dudit élément de support.

Elément de support selon la revendication 1, dans
lequel ledit élément de support est un stratifié avec
une couche tissée ou non tissée lamifiée entre une
pluralité de films polyméres, de feuilles de métal, ou
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19.

20.

21.

22,

26
de matériaux de cerclage.

Elément de support selon la revendication 1, dans
lequel lesdits vides traversants sont de forme ovale,
ronde, sensiblement rectangulaire, ou en forme
d’étoile sur ladite surface supérieure et/ou ladite sur-
face inférieure.

Elément de support selon la revendication 1, dans
lequel lesdits vides traversants sont produits par per-
foration au laser, poingonnage mécanique, estam-
page, attaque chimique/gravure ou une combinai-
son de ceux-cCi.

Elément de support selon la revendication 1, dans
lequel ledit élément de support est un stratifié avec
une pluralité de monofilaments attachés au cété ma-
chine de I'’élément de support.

Elément de support selon la revendication 1, dans
lequel ladite surface supérieure et/ou ladite surface
inférieure dudit élément de support sont structurées
ou texturées.
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IPARD SZOVET 88 BLIARAS BrnER sLAALLITABARS
SZABADALMI IGENYPONTOK

1. Folytonos, nemeedit tartdelem vizsugaras rSgaitdst vagy seildraftdst (spuniace)
siiardsban vald slaimazdsra, amealy tartdeiem tartalmaz:

bl dtmandlraget, amely atmendlregel mindegyike tartelmaz

ooy alsd nylidst o tarbialem faled felilatdvel Ssszakitve:

ggy masedik nylidst & taridelem slsd felliletével dsszekdive, amely faled fallilst
egY, @ inppal Srintiesd oldaifeltist, ar alsd fellilat pedig & tartielem gdp faidl oidata: és

fogaldbb gy magasitoll szegélvt, amely & kertlaten az olsd &s 3 masodik nyiiss
kbl logaidbb az egvik misliett van, amely magasitott seegély sy folytones magasiton
karimdt i{éﬁe:ﬁ & nyilds karlil.

& &z L. ipdnypont sserintl terbielemn, smalyben @ bh Smending mindegyike
rmagaban foglal epy ldrvendhen kipos vagy hengeres kislakitdsd balsd felliietst

3o Ax L igdovport szenindl tartdelem, amelvben sz eisd magasitott szegély

Ssfvagy & masodik magesitott seagdly olvan magassig! szinten van, smaly kdriibelgi 8-
30 vt 3 felsd feltiet felatt van,

AT L. nenepont szerintl tartdelam, amebrhen sz dtmendivegek 2 tartdelom sgy
vagy Lohh rétegat képerd Rdzegesikban vannak bialakitva.

oA 4. igénypent seerintl tartéelem, amelvben 8 kdzegosik egy fim, iz vagy
ipard pidntoldanvag.

8. Az B jgdnypont szevinti tartdslem, amelvben & film, 8 vagy pamol Ganyvag
adpirdnyban, gépivdnyra merflogesen vagy gepirdmyban &s -gzépismys'&: marflagesan vagy
petsediages iranyban erdsitd szdlakat tartalmaaz.

A&z 1L dgdmypord srecintl tartGelem, ameivhen 8 tortoelern folsd feltlote o
lepaiengedes, @ statikus disszipdcid, & szannyexldés- vagy szennvtassitds, 3 tertdssdg
Sxivagy | seerkavall integritds favitdss cdiidbal be van vonva.

8, A 4. igénvpent szerintl tertdelem, amelvben & kbzsucsiy o tartdelem Kivdnt
hossaisagdnak &y sodtesedpdnel @ Mirehozdsy cSShal ceavarvonatban fol van tolerve.

8. Ax 1. igénypont sperintl tartdelem, amely tartdelem ldgdterasatd képessége
0-500 ablab/pere (4,72%107 ~ 2,38 10 m¥s).

10, Az L igénypunt seering tertdelam, amely tartdalem agy végtelentett varthatd
:‘"aﬁagb&! vagy Hmidhyl kdsrllt végtelenitelt sealag.

10 Az L igenypont sqerintl tertdelen, amelvben sz slsd mylds és 3 mdsadic
nyitds étmsé?é‘:iés 4,01 mre-5 .



artalmar tovdhba  obb

o

12, Ay 1, iggnypont segeintt tarldalenm, amsly
preknak megfelald mdlveddsskat,
3. igdnypont sserintl fartdslem, amelvben gz dtmendlregel 3 tartdalem
foiad faliletdn vl nyorndsragsivekean vannak kialakitva.

14 & 12, fgdnypont seerintl tartdelern, amelvben &z Stmendiregek 3 taridelam
foisd fefifatdn Il mdhvadssekban vannak kislakitea,
15, &z L. ipénypont ssanntl terbdelem, amely tartalmaz tovabhd Bbh berdzdat
tspongréfial mints IStrshozdsy caliabd! mintasd alkaimazashes.

18, & 15 igdnyvpont sesrintl tantdslem, amelvben & berdxddy fobvtonosak vagy

17, &z 1. Wpdnypond searintl tantdelem, amelyben & taridelaminek eldgaxd
Grogezerkerste van, amelvben 2 felsd Tolileten vl Stmandlregsk kapcsoitdnak egy

nagyabb treg Kialakitdsa csliabyd! & tartdeiam alsd fellistén.

18, Az L igénvpont szerintl tartdelem, amely tartdslemn egy lamindtum szt vagy
nemsait cdtepgel, amely WBhh polimer Bl e vagy pédntoldamvag kst van
rétagasve.

19, Az 1, igénypont sserintl tartosiem, ameivben sz stmendiragek ovdlis, kir,

v

ARgVIRbS! tepislan vagy csiliag formaditre vannak kinlakitva 2 falsd felliieten ésivagy az
alsd Taliiaten,

20, Az 1. ipdovpont szevintl tartdslem, amehvben s dtmendlregek Szsres
fordssal, mechanikus brukaszidssal, domboritdssal, mardssaloravirozdesal vagy ssek
sornibiossidifval varmak irabmevs,

25 &z L jgénypont sesrintl tertdelem, amely tertdelem sgy lamindtum a
tarbdalen gop fell oldaldhor erfsitelt monofilek sokasagdval

23, Az 1. igenypont s
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