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FIG. 1 

(57) Abstract: A fabric for use in the 
production of non woven material webs 
comprises at least one component system 
of monofilament polymeric yarns in 
each of the machine and cross-machine 
directions. At least some of the 
yarns of at least one system comprise 
surface roughened yarns having a 
substantially flat surface exposed in the 
web-contacting surface, with a surface 
roughness between 5 /lm and 100 /lm. 
The fabric can be woven, optionally 
including conductive yarns in either or 
both of the machine or cross-machine 
directions. The fabric can also be a 
spiral link construction comprising coils 
of helically assembled yarns, at least 
some of which will be surface roughened 
yarns; surface roughened stuffer yarns 
can also be provided within the coils. 
The fabrics have increased resistance 
to contamination by materials deposited 
during web formation and improved web 
release. 
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Fabric for Producing Spunmelt or Airlaid Nonwovens Including 

Profiled Yarns for Soil Release and Contamination Resistance 

FIELD OF THE INVENTION 

5 The present invention concerns contamination-resistant 

fabrics useful in the production of nonwoven webs. It is 

particularly concerned with such fabrics of this type which 

are intended for use in forming, bonding or drying an 

airlaid or spunmelt nonwoven and which exhibit resistance to 

10 the adhesion of contaminants due to the use of non-circular 

fabric component yarns in which at least one surface is 

treated to provide a surface roughness, preferably of 

between 5 ~m and 100 ~m, and which surface is oriented 

towards the nonwoven product being formed. 

15 

BACKGROUND OF THE INVENTION 

Fabrics intended for use in forming, bonding or drying 

nonwoven products such as those manufactured using a 

spunmelt or airlaid process are well known. These fabrics 

20 can be of woven or spiral construction, and may be of 

single, double or triple layer configurations and variants 

thereof, such as layer and one-half, extra support double 

layer, and so on which constructions are well known in the 

art. It is also known to use shaped yarns in the manufacture 

25 of these fabrics so as to improve various properties such as 

air leakage, volume of entrained air in the fabric, web 

grip, and so on. 

The term "spunmelt" as used herein is intended to refer to 

30 nonwoven structures made by extruding molten polymer through 

spinnerets to form fibers which are in turn laid onto a 

moving fabric in what are variously referred to in the 

industry as spunbond, spunlaid and/or meltblown processes. 

Spunmelt processes are used in the manufacture of spunbond 
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nonwovens, meltblown nonwovens and combinations of the two. 

An air laid nonwoven web production process is one in which 

fibers that have been previously formed are dispersed into a 

fast moving air stream and then condensed onto a moving 

5 screen by means of pressure or vacuum to form a web that is 

subsequently cohesively bonded by one or more techniques to 

provide integrity. 

A problem common to fabrics used in the production of 

10 nonwoven webs in both spunmelt or airlaid processes is the 

undesirable deposition of droplets of polymeric, latex and 

other component materials during the web manufacturing 

process, such as from leaks or spatter from the spinnerets 

or during consolidation and bonding. Other contaminants may 

15 be deposited on the conveying fabric from a variety of other 

sources including the fiber components themselves. This 

undesirable deposition of materials creates blockages in the 

fabric that will interfere with the web forming process and 

result in defects in the web. Although various cleaning 

20 methods are commonly employed to ensure the suitability of 

the fabrics, these contaminants are often difficult to 

remove and, if sufficient amounts are able to accumulate, 

may necessitate the premature removal of a fabric or a 

disruption in the web forming process, both of which are 

25 undesirable. 

A further problem associated with the production of these 

nonwoven webs is the generation of static electricity during 

the manufacturing process. Both the fibers and the fabric 

30 upon which the web is conveyed will tend to carry an 

electrostatic charge that is imparted during the process. 

This can cause particularly significant problems with the 

production of multilayer webs, as the successive layers will 

tend to repel each other; further, the component fibers will 

2 
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tend to cling to the press rolls employed to compress the 

initial deposit of fibers thus causing defects in the web. 

These problems are exacerbated by increasing line speeds, 

and increasing numbers of layers in the web since the static 

5 charge tends to accumulate. Provisions of some kind need to 

be employed to address these electric charges, either to 

dissipate them or use them in an advantageous manner. 

US 2003/0208886 (Albany Int. / Monnerie et al.) discloses a 

10 fabric that is intended to dissipate static electric charges 

which accumulate during the production of nonwoven webs in a 

spunbond or meltblown forming process, as well as to 

minimize air leakage and web flutter. The forming fabric 

comprises a woven structure including flat monofilaments in 

15 either the machine direction (MD), i.e. the direction of 

travel of the fabric, or the cross-machine direction (CD), 

i.e. a direction perpendicular to the MD within the plane of 

the fabric, so as to reduce internal void volume; these 

yarns may be formed of a conductive material so as to 

20 dissipate static charges. 

us 2004/0127129 (Albany Int. / Shuiyuan et al.) discloses a 

monofilament with longitudinally oriented grooves and 

fabrics made therefrom which allegedly exhibit reduced air 

25 permeability, and improved sheet grip and air handling. The 

grooved monofilaments may be incorporated in a fabric as MD 

yarns, CD yarns or both CD and MD yarns, and can also 

include a conductive coating for static charge dissipation. 

30 US 2005/0233661 (Heimbach / Best et al.) discloses a 

papermakers' forming or dryer fabric including specially 

shaped, roughly rectangular monofilaments. At least one 

surface of the rectangular profile of the monofilaments 

includes a series of depressions which, when in use, will be 

3 
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oriented towards the surface of the fabric bearing the paper 

product conveyed. The depressions are filled with an anti

adhesive coating which aids in rendering the fabric 

contamination resistant. 

US 6,790,796 (Albany Int. / Smith et al.) teaches a forming 

fabric for forming nonwovens which includes a rough surface 

yarn located on the sheet contacting side of the fabric to 

prevent slippage of the web. The yarns may be striated 

10 monofilaments or twisted/braided multifilaments and may 

further include a coating for dissipating static charge. 

A variety of shaped yarns are known and used in papermaking 

and other similar textiles intended for forming and/or 

15 conveying nonwoven webs. See for example, US 6875314; EP 

1579060; US 5097872; US 5366798; US 5601691; US 4988409; US 

5998310; others are known and used. 

It is known from US 6,773,786 (Asten pGmbH / Kuckart) to 

20 incorporate into papermaking dryer fabrics a yarn or similar 

extrusion product having a roughened surface which is 

oriented towards the paper product to be conveyed in order 

to prevent the formation and subsequent release of large 

agglomerations of pitch, so-called "stickies" and other 

25 types of dirt particles on the fabric. Deposition of dirt 

and related foreign material tends to "plug" (i.e. reduce 

the air permeability of) the fabric, thus increasing the 

amount of energy required to dry the paper product, while 

creating defects such as holes or marks in the product 

30 conveyed by the fabric. Cleaning systems are often used to 

remove some of these contaminants but it is not always 

possible to install such systems in all environments, and 

they are not always completely effective in removing these 

contaminants. US Patent No. 6,773,786 proposes the use, in 
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papermaker's dryer fabrics, of a cover/fabric in which at 

least the surface facing the paper web of at least one part 

of the elements forming the contact surface comprises at 

least partially an average surface roughness of between 5 pm 

5 and 100 pm, this roughness being determined in accordance 

with DIN EN ISO 4287. A surface roughness of between 10 pm 

and 80 pm, and preferably between 30 pm and 70 pm are said 

to be particularly effective in the prevention of dirt 

particle agglomerations. This surface roughness of the 

10 elements appears to reduce the amount of planar surface area 

available in the fabric for the adherence of particulate and 

other oily or sticky matter. The surface roughened elements 

can be yarns, coils or injection-molded segments, and both 

the elements and the surface roughness profile can be 

15 oriented predominantly in either the machine direction (MD), 

i.e. the direction of travel of the fabric, or the cross

machine direction (CD), i.e. a direction perpendicular to 

the MD within the plane of the fabric. The surface 

roughness can be imparted to the elements using a variety of 

20 techniques as described, and the elements themselves can be 

arranged in the textile as required by the end use 

application. 

Use of the invention disclosed in US Patent No. 6,773,786 is 

25 restricted to dryer fabrics for papermaking. The use of 

elements including surface roughness, in particular of the 

values indicated in US Patent No. 6,773,786, in textiles for 

producing nonwovens in an airlaid or spunmelt process has 

not been previously proposed, nor is such use suggested in 

30 the patent. 

It has now been found that, by incorporating fabric 

components having a surface roughness that is between 5 pm 

and 100 pm into the product side surface of fabrics intended 
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for the manufacture of nonwovens in either a spunmelt or 

airlaid process, it is possible to improve the resistance of 

these fabrics to contamination due to the undesired 

deposition of materials onto the fabric surface. For the 

5 purposes of this invention, ~surface roughness" is defined 

as the condition formed by regular indentations on at least 

one surface of a yarn, the indentations comprising a series 

of peaks and valleys; and the surface roughness is 

quantified as the shortest distance between the lowest point 

10 of an indentation and a notional plane between the two 

adjacent peaks. 

Further, it has also been found that such fabrics are easier 

to maintain in a state of sufficient cleanliness by existing 

15 means when such surface roughened yarns are employed. 

SUMMARY OF THE INVENTION 

The invention therefore seeks to address the problems 

discussed above, in relation to fabrics used in the 

20 production of nonwoven webs, particularly of the airlaid or 

spunmelt types. In particular, it seeks to provide such 

fabrics which are of woven or spiral construction and 

include, as a portion of either or both their MD and/or CD 

components, monofilament yarns having a non-circular cross-

25 sectional profile, such as square, rectangular, D-shaped, 

elliptical, oval, etc., and in particular having a flattened 

surface oriented when in use towards the nonwoven web. At 

least this flattened surface of these non-circular yarns is 

treated prior to assembly into the fabric so as to present 

30 an average surface roughness, as defined above, of between 5 

pm and 100 pm. When incorporated into the fabrics of this 

invention so that the roughened yarn surface is oriented 

towards the web, the ability of the fabrics to resist the 

adherence of, or to shed contaminants from, their web facing 
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surface is improved. In particular, the fabrics exhibit an 

improved resistance to the adhesion of undesired materials 

such as latex and polymers used in the production of the 

nonwoven webs, as well as other contaminants encountered in 

5 both airlaid and spunmelt manufacturing processes. In 

addition, the flat yarn surfaces tend to reduce so-called 

"fiber snagging", a common problem in these processes. 

The yarns used in the fabrics of this invention are 

10 comprised of any polymer material suitable for use in the 

manufacture of spunmelt or airlaid nonwovens and the like. 

The fabrics of this invention may be woven according to 

known single, double and triple layer weave designs, and 

15 variants thereof, such as are well known in the art, or they 

may be assembled from a plurality of helical coils 

interconnected by means of pintles, hinge pins or similar 

joining yarns or wires, as discussed further below. 

20 The soiling and contamination resistant properties of the 

fabrics may be enhanced by application of a nanoparticle 

type contaminant resistant coating such as is described in 

wo 06/098917 and which is applied either prior to or during 

use, and by using warp and/or weft yarns comprised of 

25 polytetrafluoroethylene (PTFE, or Teflon®) . 

The invention therefore seeks to provide a fabric for use in 

the production of a nonwoven web of material, having a web

contacting surface and comprising a plurality of component 

30 systems of monofilament polymeric yarns, including at least 

one system of machine direction yarns and at least one 

system of cross-machine direction yarns 

wherein at least some of the yarns of at least one system 

7 
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comprise surface roughened yarns having a substantially flat 

surface which 

(i) is exposed in the web-contacting surface and 

(ii) has a surface roughness between 5 pm and 100 pm. 

At least one surface of these surface roughened yarns is 

treated prior to assembly into the fabric so as to present 

to the product conveyed an average surface roughness, as 

defined above, of between 5 pm and 100 pm. Preferably, the 

10 average surface roughness of the yarns is between 10 pm and 

80 pm; more preferably the average surface roughness is 

between 30 pm and 70 pm. 

The fabric can be woven or otherwise assembled according to 

15 any known design appropriate for the intended end use, 

including single, double and triple layer constructions, as 

well as known variants thereof, and also including helical 

coil constructions, as discussed further below. The surface 

roughened yarns can be included as either the MD or the CD 

20 components, or both, but in any case must be located so that 

their roughened surface appears on the side of the fabric 

facing the nonwoven product to be formed in a manner that 

maximizes their exposure to this side. If used in a fabric 

of spiral construction, the surface roughened yarns should 

25 be used to form the spirals or helical coils so that the 

roughened surface is presented to the product, and as each 

of two opposing faces, i.e. an upper and a lower face, of 

the yarns will appear in the product facing surface of the 

fabric, the yarns should be roughened on each of those two 

30 faces. In instances where the space between the coils of the 

helices is large enough to allow the unwanted deposition of 

contaminant material into the interior of the fabric, it is 

beneficial to employ so-called "stuffer" yarns within the 

interior of the coils, for example in the manner disclosed 

8 
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in US Patent No. 4,567,077 to Gauthier. By providing at 

least some of the stuffer yarns with a roughened surface 

profile in accordance with the invention, the ability of the 

fabric to shed contaminants during the forming process is 

5 further significantly enhanced. 

Preferably the surface roughened yarns comprise between from 

about 30% to about 70% of the material contacting surface 

area of the fabric, this area being dependent upon the other 

10 physical properties required for the chosen fabric 

construction, but maximized as the greater the surface area 

of the fabric that includes the exposed roughened surface of 

these yarns, the more effective the fabric will be to shed 

contaminants. 

15 

Preferably, the surface roughened yarns are oriented in the 

CD of the fabric. Alternatively, the surface roughened 

yarns are oriented in the MD of the fabric. As a further 

alternative, the surface roughened yarns are oriented in 

20 both the CD and MD. 

The surface roughness property of the yarns themselves can 

be imparted by any known means such as extrusion, etching or 

other methods such as are described in US 6,773,786. 

25 Preferably the surface roughness property of the yarns is 

imparted by extrusion. 

The yarns preferably have a generally rectangular cross

sectional profile. However, depending on the fabric 

30 construction, other profiles such as square, D-shaped, and 

generally elliptical or ovate are possible. If rectangular 

shaped, the ratio of the cross-sectional width to the 

maximum thickness of the yarn should be in the range of from 

about 1:1 to about 6:1. More preferably, the ratio of the 

9 
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width to the thickness of a rectangular yarn is from about 

1:1 to about 3:1. Typically, the thickness dimension of 

such a yarn will be from about 0.10mm to about 1.00 mm; 

preferably the thickness will range from about 0.15mm to 

5 about 0.40mm, although greater or lesser thicknesses may be 

employed for certain applications. 

The fabrics of this invention preferably also include 

electrically conductive polymeric yarns which are 

10 incorporated so as to be oriented in both the MD and CD to 

dissipate static charge built up in the fabric during the 

nonwoven production process, as noted above. If the fabric 

is a woven structure comprised of interwoven warp and weft 

yarn systems, then two systems of warp yarns and two systems 

15 of weft yarns should preferably be used, one system of each 

of the weft and warp yarns being comprised of an 

electrically conductive polymeric yarn material. 

Alternatively, the conductive yarn material can be provided 

in only one of either the MD or CD. Suitable conductive 

20 yarns include carbon-coated polyamide yarns, such as 

Resistat CN125 and Resistat CN225, manufactured by 

Shakespeare Company LLC of Columbia, South Carolina, USA; 

but others may also be suitable. 

25 Spiral fabric constructions are generally used to transfer 

the nonwoven web from the forming zone to another part of 

the machine. At this point in the production process, the 

static charge associated with the web tends to be fairly 

low, the majority of charge having already been dissipated 

30 in the forming zone. Such fabrics therefore do not generally 

require the use of conductive yarns, but the use of surface 

roughened yarns according to the invention as the yarn 

components of the interconnected helices is beneficial. In 

certain circumstances, as noted above, it will also be 

10 
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beneficial to insert into the helices, in the so-called 

"stuffer" position, surface roughened yarns so as to 

maximize the surface area of the fabric which is capable of 

resisting contamination due to the undesired deposition of 

5 materials onto the fabric surface. 

An example of the fabrics of the invention was woven, using 

surface roughened yarns in the CD, and was tested for making 

a non-woven polymer web. The fabric was woven with one and 

10 one-half layers, in an 8 shed, under-S, over-3 pattern, 

having the properties noted in Table A, below. The fabric 

included conductive yarns of carbon-coated polyamide. All 

the other yarns were constructed of PET. 

11 
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TABLE A 

Fabric A Fabric B 

(Prior Art) 

Mesh (per cm) 19.3 x 11. 8 19.7 x 12 

Description 1.5 layer 1.5 layer 

MD yarns 0.50mm PET 0.50mm PET 

CD yarns (1 ) 0.80mm PET 0.50mm PET 

CD yarns (2 ) 0.35mm PET 0.35 x 0.70mm PET 

Caliper 1.80mm 1.56mm 

Weight 1082.9 g/m2 936.9 g/m" 

Air permeability 550 cfm/fe 475 cfm/fe 

FSI 53.9 55.4 

Open area 1% 0.3% 

Frame length 0.39mm 0.33mm 

Frame width 0.61mm 0.59mm 

It was found that the fabric had significantly improved 

properties over the prior art comparison fabric. In 

particular, improved web formation was achieved, with good 

10 web uniformity. Although the spaces between the yarns was 

less than for the prior art fabric, which contributed to the 

improved web formation, it was nevertheless significantly 

easier to clean any polymer residue from the fabric; and 

there were less loose fibres caught in the yarns, so that 

15 web release was significantly improved. There was also less 

variation of air permeability in the seam area, further 

contributing to the improved web uniformity. 

12 
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BRIEF DESCRIPTION OF THE FIGURES 

The invention will now be described in relation to the 

drawings, in which: 

5 Figure 1 is a perspective view of a part of a fabric of the 

invention, including conductive yarns; 

Figure 2 is a close-up perspective view of a part of a 

fabric of the prior art; 

10 

Figure 3 is a close-up perspective view of a part of a 

fabric of the invention; 

Figure 4 is a top view of a fabric of helical construction, 

15 using the surface roughened yarns of the invention; 

Figure 5 is a sectional view along the lines 5-5 in Figure 

4; and 

20 Figures 6a to 6e are cross-sectional views of surface 

roughened yarns suitable for use in the fabrics of the 

invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

25 Figure 1 is an exemplary perspective view of part of a 

fabric 10 constructed in accordance with the teachings of 

the present invention, the fabric 10 being designed as a one 

and one-half layer fabric suitable for forming non-wovens. 

In this view of the fabric, the upper surface is the forming 

30 surface 12 and the lower surface is the machine side surface 

14. A set of warp yarns 100 is interwoven with a set of 

surface roughened weft yarns 200 and a second set of regular 

weft yarns 210. Introduced at regular intervals into the 

overall weave pattern are electrically conductive warp yarns 

13 
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130 and electrically conductive weft yarns 120, so as to 

assist in dissipating static electric charge built up in the 

fabric 10 when in use. In this embodiment, the electrically 

conductive weft yarns 120 are woven as part of the second 

5 set of regular weft yarns 120. 

The surface roughened weft yarns 200 of the invention have a 

surface roughness that is in the range of between 5 ~m and 

100 ~m, and in the fabric of Figure 1, have a cross-

10 sectional profile of these yarns which is generally 

rectangular and closely corresponds to that illustrated in 

Figure 4 of US 6,773,786, and measures 0.35mm x 0.70mm, thus 

having a width to height ratio of approximately 2:1. 

15 In the fabric shown in Figure 1, the warp yarns 100 have a 

circular cross-sectional shape with diameter of 0.50mm, and 

the weft yarns 210 and the electrically conductive weft 

yarns 120 have a generally circular cross-sectional shape 

that is 0.52mm in diameter. The conductive weft yarns 120 

20 account for 25% of the second set of weft yarns 210, being 

inserted as every fourth yarn in the second set. 

The fabric 10 is woven according to a design that presents 

the surface roughened weft yarns 200 and the regular weft 

25 yarns 210 on the forming surface 12 of the fabric 10 so that 

a portion of the area of the forming surface 12 is comprised 

of the surface roughened weft yarns 200, the exposure of the 

surface roughened weft yarns 200 ranging from about 30% to 

about 70% depending on fabric construction. 

30 

As noted above, the fabric 10 is woven according to a one 

and one-half layer design in which the warp yarns 100 are 

interwoven with the surface roughened weft yarns 200 and a 

second system of weft yarns 300 according to an under-5, 

14 
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over-3 pattern. In this pattern, the warp yarns 100 form a 

float over one surface roughened yarn 200 and two weft yarns 

210 of the second set of weft yarns on the forming surface 

12 of the fabric 10, and then float under three surface 

5 roughened weft yarns 200 and two of the weft yarns 210 of 

the second set. On the forming surface 12, the weft yarns 

200 each float over three and under one warp yarn 100 in 

each repeat of the weave pattern. 

10 The yarns 200 in this fabric are preferably formed from 

polyethylene terephthalate (PET) polyester but could be 

formed from other polymeric materials such as would be 

suitable for the intended end use. Suitable materials 

include, but are not limited to, polybutylene terephthalate 

15 (PBT), polyethylene naphthalate (PEN), polyethylene, 

polytetrafluoroethylene (PTFE, or Teflon®), polyamide 

(nylon), polyphenylene sulfide (PPS), and 

polyetheretherketone (PEEK). The materials will be selected 

according to various factors based on the intended end use 

20 of the fabric, including considerations of static 

electricity factors of the use environment, and in 

particular any factors affecting compatibility with the 

properties of the polymers to be used in the web to be 

formed on the fabric. 

25 

30 

Referring now to Figure 2, a close-up perspective view of a 

fabric 20 of the prior art is shown, with which a similar 

close-up perspective view of a fabric 30 of the invention, 

shown in Figure 3, can be compared. 

In Figure 2, the fabric 20 is woven as a one and one-half 

layer fabric suitable for forming a nonwoven web. Warp yarns 

110 are interwoven with a first set of forming side weft 

yarns 112, of substantially circular cross-section, and a 

15 
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set of larger diameter machine side weft yarns 114. In the 

fabric illustrated, some of the set of warp yarns 110 are 

electrically conductive warp yarns 230, and some of the 

larger weft yarns 114 are electrically conductive weft yarns 

5 116. 

By comparison, the fabric 30 of the invention, shown in 

Figure 3, has a similar weave pattern to the fabric 20 of 

Figure 2. In the fabric 30, warp yarns 100, including 

10 regularly located electrically conductive warp yarns 330, 

are interwoven in an under-5, over-3 pattern, with surfaced 

roughened weft yarns 300, and regular weft yarns 310, some 

of the regular weft yarns 310 being electrically conductive 

weft yarns 320. 

15 

In comparing the forming surface 312 of the fabric 30 of 

Figure 3 with the forming surface 212 of the fabric 20 of 

Figure 2, it can readily be seen that the forming surface 

312 provides a less open appearance, and that the upper 

20 surfaces of the substantially rectangular surface roughened 

weft yarns 300 contribute significantly to the forming 

surface. 

Referring now to Figure 4, a view of the forming surface of 

25 a fabric 40 of helical construction is shown, in a weave 

pattern known in the art, in which yarns 400 are helically 

woven in a machine direction orientation, around cross

machine direction oriented hinge pins 410. However, in this 

fabric, appropriate surfaces 414, 416 of the helically woven 

30 yarns 400 have been roughened in accordance with the 

invention. As noted above, as each of two opposing faces of 

those yarns will appear in turn in the forming surface 412 

of the fabric, each of what become the outer faces 414 and 

the inner faces 416 of the yarns 400 is roughened. 

16 
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Further, as shown in Figure 4, to provide yet further 

contamination resistance to fabrics of helical construction, 

it is also possible to insert a stuffer yarn 420 within the 

5 coils formed by the yarns 400, and to provide at least some 

of these stuffer yarns 420 with surface roughening on at 

least an upper surface 422. 

Figure 5, being a cross-section view along the lines 5-5 in 

10 Figure 4, shows the position of the roughened surfaces 414, 

416 in relation to the hinge pins 410 about which the 

helical yarns 400 are wound. 

Referring now to Figures 6a to 6e, examples of suitable 

15 cross-sectional configurations for the surface roughened 

yarns 200, 300 are shown. In each figure, the width 60 and 

profile thickness 61 are indicated; the ratio 60:61 between 

these two dimensions is preferably between 1:1 and 6:1. As 

noted above, the selection of suitable yarn configurations 

20 from these or other configurations will depend on the 

intended end use of the fabric. 

The frequency of occurrence of the electrically conductive 

yarns 120 and 130 (Figure 1), 320 and 330 (Figure 3) in the 

25 structure of the fabrics of the invention will be dictated 

by the intended end use requirements of the fabrics 10, 30 

and does not of itself, in general, have a material impact 

on beneficial soil release characteristics. Suitable 

conductive yarns are commercially available from several 

30 suppliers, including Resistat CN125 and Resistat CN225, as 

discussed above. 

The fabrics of the invention are woven to provide an air 

permeability that is preferably in the range of from about 

17 
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300 cfm/ft2 to about 1000 cfm/ft2 for spunmelt, airlaid and 

similar nonwoven forming applications, most preferably in 

the range of about 400 cfm/ft2 to about 700 cfm/ft2. The 

fabrics shown in Figures 1 and 3 each have an air 

5 permeability of about 475 cfm/ft2. Fabric air permeability 

will be chosen in accordance with machine speed and the 

requirements of the product to be formed using the fabric, 

and can be easily adjusted by appropriate selection of the 

fabric design and mesh. 

10 

If still greater improved soil release characteristics are 

required in the fabrics of this invention, it is possible to 

coat them with a nanoparticle type coating according to the 

methods described in wo 06/098917. The fabric may be coated 

15 with the nanoparticle treatment by various means while in 

use, and cured using existing heat sources to obtain 

temperatures of between 32°C and 120°C, or the fabric can be 

so treated by the manufacturer prior to delivery to the 

customer. The coating will impart oleophobic and 

20 hydrophobic properties to the fabric which, in combination 

with the surface roughened yarns, will provide further 

improvements to the soil release properties of the fabric. 

Such characteristics can be further improved by employing 

surface roughened yarns that are formed from PTFE (Teflon®) 

25 and/or by using PTFE yarns as a portion of either the warp 

and/or weft yarns in the fabric. 

An unexpected benefit provided by the fabrics of this 

invention relates to their ability to hold the nonwoven 

30 product that is being formed (referred to as "hold-down") 

upon them without fiber snagging. Fiber snagging occurs 

when the component fibers of the nonwoven being formed 

become entrapped between the monofilament yarns of the 

fabric upon which the nonwoven product is formed. It has 

18 
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been found that roughened surface yarns such as may be 

employed in the fabrics of this invention, in particular 

surface roughened yarns having a substantially rectangular 

cross-section, provide significantly fewer locations in the 

5 fabric for snagging to occur. 

Hold-down relates to the propensity of a fabric to retain 

the nonwoven web upon its surface during manufacture. As 

discussed above, the spunmelt process utilizes a molten 

10 polymer that is extruded from a spinneret to produce a 

curtain of polymeric strands. For example, as shown in US 

5,814,349 (Geus et al / Reifenhauser GmbH) an air flow is 

used to aerodynamically stretch, elongate or attenuate the 

strands which, after passing through a diffuser, are 

15 deposited onto the forming fabric. Presses are used to 

compress the deposit of filaments. The volume of air moved 

over and through the fabric during the forming process can 

be very large. Air leakage can occur between the fabric and 

presses, or through the fabric. This leakage can be 

20 attributed in part to air that is carried by the fabric, the 

fabric surface roughness and its thickness. As the speed of 

the fabric increases, air carried by the fabric can cause 

the web to flutter or follow one of the press rolls, which 

is undesirable. It is difficult for the fabric manufacturer 

25 to obtain the optimum balance between fabric surface 

properties and the web conveyed thereon to ensure reliable 

transfer of the nonwoven product to the press area. It has 

been found that the fabrics of this invention address this 

problem advantageously, being effective in seeking to 

30 provide an appropriate balance between surface roughness and 

fiber snagging to ensure the reliable transfer of the 

nonwoven product. 

19 



WO 2009/030033 PCT ICA200S/001567 

CLAIMS 

1. A fabric for use in the production of a nonwoven web of 

material, having a web-contacting surface and comprising a 

5 plurality of component systems of monofilament polymeric 

yarns, including at least one system of machine direction 

yarns and at least one system of cross-machine direction 

yarns 

wherein at least some of the yarns of at least one 

10 system comprise surface roughened yarns having a 

substantially flat surface which 

15 

(i) is exposed in the web-contacting surface and 

(ii) has a surface roughness between 5 pm and 100 pm. 

2. A fabric according to Claim 1, comprising at least two 

systems of cross-machine direction yarns. 

3. A fabric according to Claim 1 or Claim 2, wherein the 

surface roughened yarns have a cross-sectional profile 

20 selected from the group consisting of square, rectangular, 

D-shaped, ovate and elliptical. 

25 

4. A fabric according to Claim 3, wherein the cross

sectional profile is rectangular. 

5. A fabric according to anyone of Claims 1 to 4, wherein 

each of the surface roughened yarns has a ratio of width to 

maximum profile thickness between 1:1 and 6:1. 

30 6. A fabric according to Claim 5, wherein the ratio is 

from 1:1 to 3:1. 

20 
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7. A fabric according to anyone of Claims 1 to 6, wherein 

at least some of the yarns of at least one component system 

comprise conductive polymeric yarns. 

8. A fabric according to Claim 1, further comprising a 

second system of machine direction yarns. 

9. A fabric according to Claim 8, wherein at least some of 

the yarns of the second system of machine direction yarns 

10 are conductive polymeric yarns. 

10. A fabric according to anyone of Claims 1 to 9, wherein 

the yarns are constructed of a polymer selected from the 

group consisting of: polyethylene terephthalate (PET), 

15 polybutylene terephthalate (PBT), polyethylene naphthalate 

(PEN), polyethylene, polytetrafluoroethylene (PTFE), 

polyamide, polyphenylene sulfide (PPS), and 

polyetheretherketone (PEEK). 

20 11. A fabric according to anyone of Claims 1 to 10, 

wherein the air permeability is between 300 and 1,000 

cfm/ft2. 

12. A fabric according to anyone of Claims 1 to 11, which 

25 is woven according to a design selected from one of a single 

layer weave, 1 ~ layers, double layer, extra support double 

layer, triple layer, surface support binder (SSB) and warp 

tie. 

30 13. A fabric according to Claim 1, wherein the fabric is a 

spiral link fabric comprising coils of helically assembled 

yarns, and the surface roughened yarns are at least some of 

the helically assembled yarns. 

21 
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14. A fabric according to Claim 13, wherein the surface 

roughened yarns have a cross-sectional profile selected from 

square, rectangular, ovate and elliptical. 

5 15. A fabric according to Claim 14, wherein the cross

sectional profile is rectangular. 

16. A fabric according to Claim 14, further comprising a set 

of cross-machine direction stuffer yarns inserted into the 

10 coils~ wherein at least some of the stuffer yarns are 

surface roughened. 

17. A fabric according to Claim 16, wherein the surface 

roughened stuffer yarns have a cross-sectional profile 

15 selected from square, rectangular, D-shaped, ovate and 

elliptical. 

20 

18. A fabric according to Claim 17, wherein the cross

sectional profile is rectangular. 

19. A fabric according to anyone of Claims 13 to 18, 

wherein each of the surface roughened yarns has a ratio of 

width to maximum profile thickness between 1:1 and 6:1. 

25 20. A fabric according to Claim 19, wherein the ratio is 

from 1:1 to 3:1. 

21. A fabric according to anyone of Claims 13 to 20, 

wherein the helically woven yarns are constructed of a 

30 polymer selected from the group consisting of: polyethylene 

terephthalate (PET), polybutylene terephthalate (PBT), 

polyethylene naphthalate (PEN), polyethylene, 

polytetrafluoroethylene (PTFE), polyamide, polyphenylene 

sulfide (PPS), and polyetheretherketone (PEEK). 

22 
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22. A fabric according to anyone of Claims 13 to 21, 

wherein the air permeability is between 300 and 1,000 

cfm/ft2. 

23. A fabric according to anyone of Claims 1 to 22 for a 

spunmelt process. 

24. A fabric according to anyone of Claims 1 to 22 for an 

10 airlaid process. 

15 

20 

25. A fabric according to Claim 23 or Claim 24 for a 

production step selected from forming, bonding, drying and 

transfer of the nonwoven web. 

26. A fabric according to anyone of Claims 1 to 25, 

wherein at least a part of the web-contacting surface is 

additionally coated with a nanoparticulate coating having at 

least one of oleophobic and hydrophobic properties. 

23 



WO 2009/030033 PCT ICA200S/001567 

AMENDED CLAIMS 
received by the International Bureau on 04 February 2009 (04.02.2009) 

1. A fabric for use in the production of a nonwoven web 

of material, having a web-contacting surface and 

comprising a plurality of component systems of 

monofilament polymeric yarns, including 

(a) at least a first system comprising machine 

direction yarns; 

(b) at least a second system comprising cross-machine 

direction yarns; and 

(c) at least a third system of yarns comprising 

conductive polymeric yarns oriented in one of the machine 

direction and the cross-machine direction, 

wherein at least some of the yarns of at least one of 

the first and second systems comprise surface roughened 

yarns having a substantially flat surface which 

(i) is exposed in the web-contacting surface and 

(ii) has a surface roughness between 5 pm and 100 pm. 

;~. A fabric according to Claim 1, further comprising a 

::ourth system of yarns comprising conductive polymeric 

yarns oriented in a direction transver~e to the yarns of 

the third system. 

~:. A fabric according to Claim 1 or Claim 2, comprising 

at least two systems of cross-machine direction yarns. 

4. A fabric according to anyone of Claims 1 to 3, 

wherein the surface roughened yarns have a cross-sectional 

profile selected from the group consisting of square, 

rectangular, D-shaped, ovate and elliptical. 

24 
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5. A fabric according to Claim 4, wherein the cross

sectional profile is rectangular. 

6. A fabric according to anyone of Claims 1 to S, 

wherein each of the surface roughened yarns has a ratio of 

. width to maximum profile thickness between 1:1 and 6:1. 

7. A fabric according to Claim 6, wherein the ratio is 

from 1:1 to 3:1. 

8. A fabric according to anyone of Claims 1 to 7, 

wherein the yarns are constructed of a polymer selected 

from the group consisting of polyethylene terephthalate 

{PET), polybutylene terephthalate (PBT), polyethylene 

naphthalate (PEN), polyethylene, polytetrafluoroethylene 

(PTFE), polyamide, polyphenylene sulfide (PPS), and 

?olyetheretherketone (PEEK). 

3. A fabric according to anyone of Claims 1 to 8, 

lyherein the air permeability is between 300 and 1,000 

cfm/ft2. 

:.0. A fabric according to anyone of Claims 1 to 9, which 

is woven according to a design selected from one of a 

l::ingle layer weave, 1 ~ layers, double layer, extra 

~upport double layer, triple layer, surface support binder 

(SSB) and warp tie. 

11. A fabric according to Claim 1, wherein the fabric is 

a spiral link fabric comprising coils of helically 

assembled yarns, and the surface roughened yarns are at 

l=ast some of the helically assembled yarns. 

25 
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12. A fabric according to Claim 11, wherein the surface 

roughened yarns have a cross-sectional profile selected 

from square, rectangular, ovate and elliptical. 

13. A fabric according to Claim 12, wherein the cross

sectional profile is rectangular. 

14. A fabric according to Claim 11, further comprising a 

set of cross-machine direction stuffer yarns inserted into 

the coils, wherein at least some of the stutfer yarns are 

surface roughened. 

15. A fabric according to Claim 14, wherein the surface 

::oughened stuffer yarns have a cross-sectional profile 

!3elected from square, rectangular, D-shaped, ovate and 

elliptical. 

:6. A fabric according to Claim 15, wherein the cross

sectional profile is rectangular. 

17. A fabric according to anyone of Claims 11 to 16, 

wherein each of the surface roughened yarns has a ratio of 

width to maximum profile thickness between 1:1 and 6:1. 

18. A fabric according to Claim 17, wherein the ratio is 

from 1:1 to 3:1. 

1~. A fabric according to anyone of Claims 11 to 18, 

wherein the helically woven yarns are constructed of a 

polymer selected from the group consisting of polyethylene 

terephthalate (PET), polybutylene terephthalate (PBT), 

polyethylene naphthalate (PEN), polyethylene, 

26 
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polytetrafluoroethylene (PTFE), polyamide, polyphenylene 

sulfide (PPS), and polyetheretherketone (PEEK). 

20. A fabric according to anyone of Claims 11 to 19, 

wherein the air permeability is between 300 and 1,000 

cfm/ft2. 

21. A fabric according to anyone of Claims 1 to 20 for a 

spunmelt process. 

22. A fabric according to anyone of Claims 1 to 20 for 

an airlaid process. 

23. A fabric according to Claim 21 or Claim 22 for a 

:?roduction step selected from forming, bonding, drying and 

~ransfer of the nonwoven web. 

:~4. A fabric according to anyone of Claims 1 to 23, 

wherein at least a part of the web-contacting surface is 

additionally coated with a nanoparticulate coating having 

at least one of oleophobic and hydrophobic properties. 

27 

AMENDED SHEET (ARTICLE 19) 



WO 2009/030033 

130 

10 

130 

210 ------

120 

PCT ICA200S/001567 

1/4 

FIG. 1 



wo 2009/030033 

2/4 

~I 

PCT ICA200S/001567 

-~ -u. 
o 
N 
M 

I
a:: 

NCC 
-a:: 
~O 
u. -a:: 

Q. 



WO 2009/030033 PCT ICA200S/001567 

410 

400 

3/4 

422 

FIG.4 

--~-414 

416 

~rv+-~~~~~~~~~~~-416 

--414 

FIG.5 



WO 2009/030033 PCT ICA200S/001567 

4/4 

r60-U D 61 

f 
FIG.6a 

t=60 ~- 60---.J 

61 61 

t t 
FIG.6c FIG.6d 

FIG.6e 



INTERNATIONAL SEARCH REPORT International application No. 

PCT ICA200S/OO 1567 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC: D03D 15/00 (2006.01), D03D 13/00 (2006.01), D03D 25/00 (2006.01), D04H 3/00 (2006.01), 

D04H 3/02 (2006.01) , D04H 3/08 (2006.01) 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC: D03D 15/00 (2006.01), D03D 13/00 (2006.01), D03D 25/00 (2006.01) , D04H 3/00 (2006.01) , 

D04H 3/02 (2006.01) , D04H 3/08 (2006.01); USPC: 428/93, 141, 193, 196, 397; 162/902,34/111,116,123; 442/195 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search tenns used) 

Derwent, Delphion, USPTO, CPD with key words such as: fabric, surface roughness, cross-section*, flat, yam, monofilament, conductive, 
etc. 

C DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, ofthe relevant passages Relevant to claim No. 

X US 6,773,786 El (KUCKART, D.) 10 August 2004 (10-08-2004) 1 - 6 
*whole document* 

y 7 - 10, 12 - 21, 23 - 26 

Y US 6,790,796 B2 (SMITH, SCOTT S. et al.) 14 September 2004 (14-09-2004) 7 -10,12,23 -25 
*col. 1, lines 17 - 25 and 56 - 60; col. 3, lines 39 - 42 and 50 - 63; col. 4, lines 11 
- 32* 

Y US 5,534,333 A (KELLER, ROBERT A. et al.) 9 July 1996 (09-07-1996) 13 - 21 
*col. 1, lines 46 - 56; col. 2, lines 16 - 18 and 23 - 35, line 50 - col. 3, line 4; 
figures* 

y US 7,121,306 B2 (HARRISON, J) 17 October 2006 (17-10-2006) 11, 22 
*col. 6, line 64 - col. 7, line 9; col. 7, line 65 - col. 8, line 2; Table 1 * 

Y WO 2006/098917 A2 (BAKER, Samuel M. et al.) 21 September 2006 (21-09- 26 
2006) 
*abstract* 

[ 1 Further documents are listed in the continuation of Box c. [Xl See patent family annex. 

* Special categories of cited documents "T" later document published after the international fili~ date or pnority 
date and not in conflict with the ap:hlication but cite to understand 

"A" document defining the general state of the art which is not considered the principle or theory underlying t e invention 
to be of particular relevance 

"X" document of particular relevance; the claimed invention cannot be 
"E" earlIer appltcatlOll or patent but publIshed on or after the mternatlOnal conSIdered novel or cannot be conSIdered to Involve an InventIve 

filmg date step when the document is taken alone 

"L" document which may throw doubts on prioriir claim(s) or which is "y" document of particular relevance; the claimed invention cannot be 
cited to establish the publication date of ano er citation or other considered to involve an inventlve step when the document is 
special reason (as specified) combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"0" document refernng to an oral dIsclosure, use, exhIbItIon or other means 

"&" document member of the same patent famIly 
"p" document published prior to the international filing date but later than 

the pnority date claimed 

Date ofthe actual completion of the international search Date of mailing ofthe international search report 

30 October 2008 (30-10-2008) 4 December 2008 (04-12-2008) 

Name and mailing address of the ISA/CA Authorized officer 
Canadian Intellectual Property Office 
Place du Portage I, C114 - 1st Floor, Box PCT Julia Zhu 819- 997-5173 
50 Victoria Street 
Gatineau, Quebec KIA OC9 
Facsimile No.: 001-819-953-2476 

Fonn PCTIlSA/210 (second sheet) (July 2008) Page 2 of3 



INTERNATIONAL SEARCH REPORT International application No. 

Information on patent family members PCT ICA200S/OO 1567 

Patent Document Publication Patent Family Publication 
Cited in Search Report Date Member(s) Date 

US 6773786 B1 10-08-2004 AT 257192T 15-01-2004 
AU 774411B2 24-06-2004 
AU 7276800A 24-04-2001 
CA 2388568A1 29-03-2001 
CA 2388568C 30-01-2007 
CN 1175141C 10-11-2004 
CN 1375026A 16-10-2002 
DE 50004938D1 05-02-2004 
EP 1214469A1 19-06-2002 
EP 1214469B1 02-01-2004 
ES 2213602T3 01-09-2004 
NO 321802B1 03-07-2006 
NO 20021417A 21-03-2002 
NO 20021417DO 21-03-2002 
PT 1214469T 31-05-2004 
WO 0121884A1 29-03-2001 

US 6790796 B2 14-09-2004 AU 2002327789B2 07-06-2007 
BR 0213024A 05-10-2004 
CA 2459735A1 17-04-2003 
CN 1564891A 12-01-2005 
EP 1440196A1 28-07-2004 
JP 2005505700T 24-02-2005 
KR 20050031 063A 01-04-2005 
MX P A04003116A 27-07-2004 
NO 20041822A 04-05-2004 
NZ 532154A 24-09-2004 
RU 2260082C1 10-09-2005 
TW 232901B 21-05-2005 
US 2003068948A 1 10-04-2003 
WO 03031711A 1 17-04-2003 
ZA 200402233A 22-03-2005 

US 5534333 A 09-07-1996 None 

US 7121306 B2 17-10-2006 AT 372404T 15-09-2007 
CA 2451370A1 16-01-2003 
CA 2451370C 25-09-2007 
CN 1537185A 13-10-2004 
CN 100357508C 26-12-2007 
DE 60222267D1 18-10-2007 
DE 60222267T2 29-05-2008 
EP 1412572A2 28-04-2004 
EP 1412572A4 22-03-2006 
EP 1412572B1 05-09-2007 
JP 2004534159T 11-11-2004 
US 2004261883A1 30-12-2004 
WO 03004736A2 16-01-2003 
WO 03004736A3 21-08-2003 

WO 2006098917 A2 21-09-2006 AU 2006223513A 1 21-09-2006 
CA 2600500A1 21-09-2006 
CN 101137500A 05-03-2008 
EP 1855877A2 21-11-2007 
JP 2008533316T 21-08-2008 
KR 20070112242A 22-11-2007 
NO 20074963A 10-12-2007 
US 2006204657 A 1 14-09-2006 
WO 2006098917A3 01-11-2007 

Form PCTIISAl2l0 (patent family annex) (July 2008) Page 3 of3 


	Zusammenfassung
	Bibliographische Daten
	Beschreibung
	Ansprüche
	Zeichnungen
	Entgegenhaltung

