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ABSTRACT

An 1industnial fabric, belt or sleeve and a method of making the fabric, belt or sleeve
are disclosed. The industrial fabric, belt or sleeve is produced by spirally winding strips of
polymeric material, such as an industrial strapping or -ribbon material, around two rolls in a
side-to-side manner in which a gap between adjacent edges is formed, A second material, for
example a gap filler material, 1s placed between the adjacent edges, and the adjoining edges
are joined by melting the filler material, strips of polymeric material, or both. The gap filler
material 1s configured as a profiled rod having a cross-sectional shape and dimension
corresponds to the cross-sectional shape and dimension of the gap. It provides an improved or
alternative fabric that functions in place of a traditional one, and imparts desired
characteristics, such as smoothness, bulk, appearance, texture, absorbency, strength and and

to the product produced thereon.
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INDUSTRIAL FABRIC COMPRISING SPIRALLY WOUND MATERIAL
STRIPS AND METHOD OF MAKING THEREOF

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to endless industrial fabrics, More specifically,
the present invention relates to industrial belts or sleeves used in the paper making
process, namely forming, press, dryer fabrics, and through air dryer (TAD) fabrics, also
known as paper machine clothing, on which paper 1s manufactured in a papermaking
machine. Also, the invention may be used as a substrate for a shoe press or transfer or
calender belt, any of which can also be used on a paper machine. In addition, the
present invention may be applied in other industrial settings where industrial belts are
used to convey and/or dewater a material. Furthermore, the present invention may be
used as a belt and/or sleeve in the production of nonwovens by processes such as

airlaid, melt blowing, spunbonding, and hydroentangling.

DESCRIPTION OF THE PRIOR ART
During the papermaking process, a cellulosic fibrous web 1s formed by

depositing a fibrous slurry, that is, an aqueous dispersion of cellulose fibers, on a
moving forming fabric in the forming section of a paper machine, A large amount of
water 1s drained from the slurry through the forming fabric, leaving the cellulosic
fibrous web on the surface of the forming fabric,

The newly formed cellulosic fibrous web proceeds from the forming section to a
press section, which includes a series of press nips, The cellulosic fibrous web passes
through the press nips supported by a press fabric, or, as 1s often the case, between two
such press fabrics. In the press nips, the cellulosic fibrous web 1s subjected to

compressive forces which squeeze water therefrom, and which adhere the cellulose
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fibers in the web to one another to turn the cellujosie fibrous web nto a paper sheet.
The water is accepted by the press fabric or fabrics and, ideally, does not return to the

naper shoet.

"U

The paper sheet finally proceeds to a dryer section, wiuch mcludes at least one

5

series of rowtable dwer drums or cvlinders, which are internally heated by steam. The
newly formed paper sheet is divected in a serpentine path sequentially around gach

the series of drums by a dryer fabric, which holds the paper sheet closely against the

s

educe the water content of the paper sheet 1o

]

surfaces of the drums, The heated drums
a desirable lovel through evaporation.
L0 It should be appreciated that the forming, press and dryer fabrics all take the
formn of endless loops on the paper machine and function in the manner of conveyors,
Tt should fisrther be appreciated that paper manufacture is a continuous process which
proceeds at considerable speed. That is to say, the fibrous slusyy is continuously
deposited onto the forming fabric in the forming section, while a newly manufaciure
£ paper sheet s continuousty wound onto rolls after it exits from the dryer section.
it should also be appreciated that the vast majority of forming, press and dryer
fabrics are, or at least include as a component, woven fabric in the form of an endless
},o-e‘;;p having a specific length, measured tongitudinally therearound, and a speeific

widih, measured transversely thereacross. Because paper machine configarations vary

widely, paper machine clothing manufacturers are required to produce forming, press
and -dr}:@r fabrics to the dimensions requirved to fit particular positions in the forming,
press and dryer sechions of the paper machines of their customers. Neediess to say, this
requirement makes it difficult to streamiine the manufactaring process, as gach fabric

must typicalty be made o order,

2
Ay

Moreaver, because the surface of a woven fabric 1s necessanly uneven {o some

v

degree, as knuckles are formed where yarns lying m one direction of the fabric wrap
around those iymg in another direction lie on the surface, it is difficult to produce a
maper product entively free of sheet marking.
The prior art immdes- several attempts 1o colve these problems. for example,
34 (1.8, Pat. No. 3,323,226 to Beaurnont et al. relates to a synthetic dryer bell comprising
one or more plics of polyvester film. Perforations through the belt are fo ‘med by

mechanical punching. U.S. Pat. No. 4;@95;58{} to Beck shows a method and apparatus

for forming a base fubric composed solely of warp yarns (o be used in making &

12
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papermaker’s belt. Hssentially, the warp varns arc helically wound about two paradicl
rolis. Subsequeptly, fibrous batting or other nonwoven material | is applied and adhered
to the helieal array of warp yams to provide a fillingless papermaker’s helt, which 1s to
say that it has no eress-machine direcfion varns,

0.8, Pat. No, 4,537,685 %jtg.mbf:‘ft: shows a papermaker’s fabric made from 2

LA

plurality of elongated, linked, siotted elements. The elongated elements are hinked one
to the next either by an integral tongue or through the use of a pintle connecting rmeans
which extends from one elongated element (o the adj acent element. The elongated
elements extend in the cross-machine direction {CD) of the disclosed papermaker”
L0 fabric, and have flat, paralel top and bottom surfaces.

U.S. Pat. Mo, 4,541,895 to Albert describes a papermaker’s fabric made up of'a
piurality of nonwoven sheets laminated together (o define a fabric or belt, The
nomvoven sheets are perforated by laser drilling, Such sheets are composed of

unoriented polymer material, and if prodaced in the fineness needed for papermaking

e e )

Wh

f,.pm cations, would lack sufficient dimensional stability to operate as endless belts on
paper machines.

L8, Pat. No. 4,842,905 to Stech shows a tessellated papermaker’s fabric and
eleraents f_br-:nfrta,ki;n;g”th& fabric. The elements are formed so as to have male or
projeciion members which interiock with ferpale or recess members. The papermaker’s
20 fabric comprises a plurality of the tessellated clements which have been interconnecied
to produce a tessellation of a desired length and width,

LIS, Pat. No. 0,290,818 (o Romanski shows a shoe press belf wherein the base

)JJ}

fubric is made from an endless tube of expanded filin which can be perforated.
.8, Pat, No. 6,630,223 to Hansen shows an industrial belt made from a
25 plurality of spirally wound shaped {non-circular cross-section) monotilaments which
are ahuited to each other, side to side ;of_a;cija-ajﬁtmiums and secured {o one another by a
suitable means.
LS, Pat. No. 6,389,080 to Hansen shows a ponwoven papermaker’s fabric
made from a spirally wound machine direction (MDD) base layer of raw stock, overlaid

31} witha CD g Ver of sirntlar or dissimitiar raw stock and mated h’v giitable means.

1.8, Patent Application Publication Mo, 2007/0134467 Al to Savers provides a
method {:-Qm'pﬁtii fs-'i.igft;g the Sieps Gf la,;r;ifxrmfé ng a8 :;:::,,rfcg; Gi:‘_i;a.yefg a-':s‘f ‘ﬁflm 4] atsrﬁiai ..';-mdf

cuiting perforations in the lammate {o provide g {orammous fabric

Lad



10

15

20

25

30

CA 2896302 2017-05-10

Application No. 2,896,302 File No. 38165-45

Fabrics in modern papermaking machines may have a width of from 5 feet to
over 33 feet, a length of from 40 feet to over 400 feet and weigh from approximately
100 pounds to aver 3,000 pounds. These fabrics wear out and require replacement,
Replacement of fabrics often involves taking the machine out ot service, removing the
worn fabric, setting up to install a fabric and installing the new fabric. While many
fabrics are endless, many of those used today are on-machine-seamable. Installation of
the fabric includes pulling the fabric body onto a machine and joining the fabric ends to
form an endless belt,

In response to this need to produce fabrics in a variety of lengths and widths
more quickly and efficiently, tabrics have been produced in recent years using a spiral
winding technique disclosed in commonly assigned U.S. Pat, No. 5,360,636 to Rexfeit
et al, (hereinafter "the 656 patent").

The 656 patent shows a fabric comprising a base fabric having one or more
layers of staple fiber material needled thereinto. The base fabric comprises at least one
layer composed of a spirally wound strip of woven fabric having a width which 1s
smaller than the width of the base fabric. The base fabric i1s endless in the longitudinal,
or machine, direction. Lengthwise threads of the spirally wound strip make an angle
with the longitudinal direction of the fabric. The strip of woven fabric may be {lat-

woven on a loom which ts narrower than those typically used in the production of paper

machine clothing.

SUMMARY OF THE INVENTION

The present invention provides an alternative solution to the problems addressed

by these prior-art patents/patent applications.

One embodiment of the present invention 1s an industrial fabric or belt for use 1n
the forming, press or dryer section, including a through air dryer (TAD), of a paper
machine. The fabric or belt of the present invention may also be used as a sheet-
transfer, long nip press (LNP) or calender belt, or as other industrial process belts, such
as corrugator belts. The fabric or belt may also be used as part of a textile finishing
belt, such as a sanforizing belt or tannery belt, for example. Moreover, the fabric of the
invention may be used In other industrial settings where Industrial belts are used to

convey and/or dewater a material. For example, the fabric may be used 1n a pulp-
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forming or pulp-pressing belt, in a belf used 1o dewater recyeled paper during the
deinking process, such as a dewatering belt on a double-nip-thickener (DNT) deinking

maching; or in a sludge dewatering belt, The inventive fabric inay also be used in a belt
and/or sleeve used in the production of nomvwovens by processes such as airiaid,
spunbonding, melt blowing or hydroentangling. The belt and/or sleeve can be in the

form of an endless loop, and can have an wwer surface and ao outer surfees,

4

n an exemnplary embodiment, the endless belt is formed from strips of material
that are spiral wound around fwo rolls in a side to side abutting manner. The strips are
firmiy attached to each other by a suitable method to forim an endless loop at the
required longth and width for the desired use, The strips or ribbons of material may be
retnforced with reinforcing elements known i the art, snciuding, but not tinnited {o,
fibers, yarns, wires, woven or non-woeven fabrics.

In the case of a slesve, the sir ips rmay be wound around the surface of g single

et .

ol or mandrel which 15 appmxima;teﬁy the size of the diameter and CI¥ length of the

19

)

drum on which the sleeve will be used, The strips of material used are produced &

polymeric ribbor or industrial strapping material. Strapping, especially ip‘iaﬂtitﬁ:

strapping material, 1s usually delined as a ralatively thin plastic band used for fastening

4.

or clamping objects together, An example of such a strapping material is disclosed in

l

commonly assigned 1.5, Pre-Grant Publication Mo, 20106236034, for example.

Palymeric ribborn s usually defined a5 a relatively thin band of polymeric material,
hm‘pmmgl it was disgovered that these t ypes of pmstm material have ths appropriate

characteristics 1o be the material strips used 1o form the snventive bell, Any of the

strips or ribbon materials used m formaing the instant belt can be reinforced by tibers or

varns orviented in MD, CD, or both,

The difference in definition between polymeric ribbon and monotiiament s
related 1o size, shape and application. Both polymeric ribbon and monoldamnent are
made by extrusion processes that have the same basic steps of extrusion, orieniation
and winding. Monofilament is generally smaller in size than ribbon and strapping, and

asually round or rectangular in shape, Monofilarment is used in a wide varisty of

appiications such as fishing lings and industrial fabrics, ncluding paper machine

(

clothing, Polymeric ribbon and strapping is generally much larger in size than
monoflament and always wider along a major axis, and as such, being substantially

rectangular in shape for its btended purpose,
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it is well known in the art of extrusion that polymeric ribbon/strapping is made
by an exirusion process, Tt is also well known that this process includes uniaxial
orientation of the extruded mmaterial, # s also well known that there are two basic
axtrusion processes using uniaxial orientation, One process is the extrusion and
orientation of a wide sheet that is st into individual sibbons. The other process is the
extrusion of wndividual ribbons that are ortented. This second process 1§ very much hike
the process of making monofilament as evidenced by the simtlarity in eguinment for
both processes.

An advantage of using polymeric ribbon and strapping material versus
monofijament is the number of 's;pir-ai windings needed to produce a fabric, according to
the method disclosed in the "656 patent, {or example. Monofilaments arc usually
considered to be varns that are no larger than 5 mam in their largest cross sectional axis.
Uniaxial monofilament sizes used for papey machine clothing and the other
aforementioned uses seldom exeoced 1.0 mum fn their largest cross sectional axis. The

ribbon or strapping material used, however, is usually at feast 10 mm in width and can

exceed 100 nuo in width, It is envisioned that ribbons or strips of matedial up to 1000

mun in width could be also used.

an:-'.

The instant invention provides an improved fabric, belt or sleeve that functions

i place of & traditionsl belt or steeve, and imparts desired physical chiaracterisiies, such

as smoothness, bulk, appearance, texture, absorbency, strength, and hand to the paper,

nonwoven, or other praduct produced thereon,

{Other advantages such as, but not Bnuted to, snproved fiber support 4nd release

(no picking} over prior art woven fabrics, and casier cleanability as a resuit of no yam

crossovers to trap elementary fibers are provided. If the belt/sieeve has a surface

texture, then more effective patterning/iexture is fransferred to the tissae/monwoven,

-z'
-

and it also results in better physical properties such as.'m;i'k/absotbmcy'_Gfthe

PENST/NOITWOVETS,

Yet another advantage is thickness versus tensile modulus, Polyester (PET)
films in the prior art, for example, have a tensile modulus i the img axis {or machine
direction, MD} of about 2.5 GPa, FET ribbon/strapping material has & tensite modulus

anging from [0 GPa to 12.3 GPa. In other words, to achieve the same modulus with a

ﬁﬁ‘ﬁ, 3 structure would have 1o be 3 t0 3.6 times thicker.
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The invention therefore, according to one exempiary embodiment, is a fabric,
belt or sleeve formed as a single or multi layer stracture from these spirally wound
ribbons. The fabric, belt or sleeve may have planar, smooth top and bottom surfaces.
The fabric, belt or sieeve may also be textured in some manner using any of the means

5 knows in the art, such as, for example, sanding, graving, embossing, etching, eic. The
belt can be impermeable (o alr and/or water. The beit can also be perforated by some

mechanical or thermal (for exampie, laser) means 86 it may be permeable to air and/or

Watey.
fn another .&x&-mpi&ry embadinent, the longitudinal or length-wise od ges of the
[§¢ ribbon sinp have a profile siaped {0 facilitate joining with the adjacent nbbon edges,

The ribbon may be formed with the desired profile during the extrusion process or the
profile may be formed in a separate machining step.

in & non-limiting embodiment, the belt is formed by spirally winding a strip of
polymeric matenal around two rolls in a side-to-side manner in which a gap bebween

adjacent edges is formed. The strip of polymeric material can be reinforced uzing

N arars
fs

fibers or yams in the M3, CD, or both. A second material, for example a filler
material, may be p laced between the adjacent edges, wherein a cross-sectional shape of
the filler matenial correspouds to the eross-sectional shape of the gap between adjacent
edges 1o bond/ioin the edges to each other. The filer material may be reinforced or

2 non-reinforced. The filler material viay have a specific cross-sectional shape

' g

correspondiag to the gap. The filier may be provided in the form of rods. Non-hmiting
cxamples of filler material cross-section include circular, oval, rectangular, or
tnangular, Aliemately, the filler material may be added as & th ermnopiastic meltable
material to fill the gap profile between the ribbon adges.

23 The {zbric, belt or sleeve of the present invention may optionally include a
functional coating on one or both of its surfaces. The functional coating may have a
top surface that is planar or smooth, or may altematively be textured in some manner
using any of the means known in the art, such as for example, sanding, graving,
embossiag or etching. The functional coating can be any of the materials known to one

3G of ordinary skill in the art, such as for exampie, pobyurethane, silicone, or any other
‘p-a{}m eric resin material or sven rubber, The functional coating (and/or the material

strips themselvesy may optionally inciude particies such as nano filters, which can

-ﬁ'a

improve resistance to flex fatigus, crack propagation or wear characteristics of the

=l
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inventive fabric, belt or sleeve, Examples of coatings including nano fillers are

disclosed in commonly assigned U.S. Patent No. 7,413,633, for example.

The fabric, belt or sleeve of the present invention may also be used as a
reinforcing base or substrate in a forming fabric, press fabric, dryer fabric, through air
dryer (TAD) fabric, shoe press or transfer or calender belt, a process belt used 1n
airlaid, melt blowing, spunbonding, or hydroentangling processes, sheet-transfer belt,
long nip press (LNP) or calender belt, corrugator belt, sanforizing belt, tannery belt,
pulp-forming or pulp-pressing belt, dewatering belt on a double-nip-thickener (DN'T)
deinking machine, or sludge dewatering belt.

While the embodiments above are for a single layer of strips of spirally wound
ribbon, there may be advantages to use strips with various geometries that form a belt
of two or more layers. The layers may be such that the strips are spirally wound at an
angle to each other, or at an angle relative to the machine direction (MD) of the belt or
sleeve. In some embodiments, the first layer may be wound at an angle measured in a
positive direction from the MD of the belt or sleeve. The second layer may be wound
at the same angle measured 1n a negative direction to the MD of the belt, that the
second layer is spirally wound in a direction opposite to the direction of the first layer,
Therefore, according to one exemplary embodiment the belt may have two or more
layers where the strips may be formed such that the two or more layers mechanically,
chemically, or adhesively interlock or are attached together by other means known to
those skilled in the art. Again the structure can be either impermeable or pertforated to
be permeable to either air and/or water.

While the terra fabric, industrial fabric, and fabric structure are primarily used
in this disclosure, fabric, belt, conveyor, sleeve, support member, and fabric structure
are used interchangeably to describe the structures of the present invention, Similarly,
the terms ribbon, polymeric ribbon, strip of material, strip of polymeric material,
industrial strapping, and material strips are used interchangeably throughout the
description.

[t is understood that the term "mid plane" as used throughout this disclosure
refers to a plane- bisecting the thickness of the polymeric strip into Two equal or

substantially equal parts. The thickness ‘t” is understood to be the distance between the

upper surface and the lower surface of a strip of polymeric material.
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Terms "comprising” and "comprises” in this disclosure can mean "including”
and "includes" or can have the meaning commonly given to the term "comprising” or
"comprises”. Terms "consisting essentially of or "consists essentially of if used in the claims
have the meaning ascribed to them. Other aspects of the invention are described 1n or are

obvious (and within the ambit of the invention) from the following disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention, are incorporated in and constitute a part of this
specification. The drawings presented herein illustrate different embodiments of the
invention and together with the description serve to explain the principles of the
invention. In the drawings:

FIG. 1 1s a perspective view of a fabric, belt or sleeve according to one aspect of
the present invention;

FIG. 2. 1llustrates a method by which the fabric, belt or sleeve of the present

invention may be constructed;
FIGS. 3(A) through 3(E) are cross-sectional views taken in the widthwise

direction along line III-III in FIG. 2, depicting several embodiments of the strip of the

material used to manufacture the inventive fabric, belt or sleeve;

FIGS. 4(A) through 4(E) are cross-sectional views taken So the widthwise

direction along line IV-IV in FIG. 2, depicting several embodiments of seams or joints

formed by the strip of material of FIGS. 3(A) through 3(E);
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other side at a predetermined speed as i provides th

FIGS, 5{A) and 5(B) are schematics of ilfustrative apparatuscs that may be used
o weld a portion of the fabric, belt or slceve 3 wrdmﬂ {0 (ne aspect of ihe present
mvention;
FIG. 6 is a cross~sectional view of a fabric, belt or sleeve according to one
aspactof i“"t:: present nve m‘.'io i and
PHaS TASTC are tilustrative of strips adhered together with a filler material,

according to one aspect of the present invention.

DETAILED DESCRIPTION OF THE PREFERED EMBODIMENTS

Now turning to the figures, FIG. 1 is a perspective view of the industrial fabric,
belt or sleeve 10 (heremafter merely “industrial fabric” or “fabric™} of the present
invention. The fabric 10 bas an inner surface 12 and an outer surface 14, and is
produced by spirally winding a strip of polymeric material 16, for example a polymeric
rivhon, m a plurality of abutting and mutually adjoined turns, The strip of material 16

spirals in a substantially longitsdingl divection around the length L of the fabric 10 by

virtue of the nehical fashon i which the fabric 10 s constructed.

An exemplary method by which the fabric 13 may be manufactured is

£
ﬂi

.f-;_-_f}

Hlustrated in F1G. 2. Apparatus 20 includes a first process roll 22 and a second process
roff 24, each of which is rotatable around its longitudinal axis. The first process roll 22

and the second process roll 24 are parallel to one another, and are separated by a

distance which determines the overall 5@119*81 of the fabric 10 to be manufactured

thereon, a5 measured longitudinally. At the side of the first process roll 22, there is

prmided-a--S'laippiv regl 26 yotatably mounted about an axis and displaceable paraliel to

PrOCess rolls 22 and 24, The axis of reel 26 may he positioned af an an gie & 1o the axes

X

of process rolls 22 and 24 as stlustrated in G 2, The supply reel accommodalics a

recled supply of the strip of polymeric material 16 having a width W of {0 mum or

more, for exampie. The supply rec 26 15 initially positioned at the i ght-hand end of

e

the first process roll 22, for example, before being continuousty displaced o the left or

.“’-

2 polymernis strip or nibbop of
maferial in the direction shown by the arrow m Fig, 2. The suppi}e-.reci 26 may be

displaced parallel to the axis of the process rolls 22, 24 until a desired beli width

Jl.

obtained, The length-wise edges of an in-production spiraliy :_.fﬂ'_u.n:d helt snay be

trimumed, for example at 42, to provide the desired finished belf width w.

L0
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To begin the manufacture of the fabric 10, the beginmning of the strip or ribbon
of polymeric material 16 18 extended i taut condition from the first process roll 22
toward the second process roll 24, around the second process roll 24, and back {o the
first process roll 22 forming a first coil of a closed belix 28, To close the first coil of
5 the closed helix 28, the begmmning of the strip of material 16 is jomed to the end of the
first coil thereof af point 30, As will be discussed below, adjacent turns of the spirally

. -

wound strip of material 16 are joined to one another, forming continuous seam 390,

Therefore, subsequent coils of closed helix 28 are produced by rotating first
ProCess roll 22 and second process roll 24 in a common direction and speed, while
i {eeding the strip of material 16 onto the first process roll 22 as indicated by the arrow in
Fig. 2. At the same time, the strip of material I-{”i"'l:‘seing freshily wound onto the first
process roll 22 is continuously joined to that already on the first process roll 22 and the
second process roll 24 using the method deseribed herein below,
This process continues until the closed helix 28 has a deswed width, as

reasured axially along the first process roll 22 or the second process rolf 24, At that

s 8
r . p‘

point, the strip of material 16 not vt wound onto the first process roll 22 and the
second process roll 24 is cut, and the closed helix 28 produced therefrom is removed
from the first process rofl 22 and the second process roll 24 to provide the fabric i of
the present invention.

2 A l-‘t‘h@‘u,,giﬁc. a two roll set up is described herein, 1t may be apparent to one of
ordinary skill in the art that the strips may be wound around the surface of a single roll

, o form the instant fabric. A roll or

j..t-t.-

or mandrel, or on a set up of more than two rolls

q“

mandrel, or system of rolls or mandrels, of appropriate size may be selected based on

the desired dimension of the fabric, belt or sleceve o be p-xfedu‘c-ed,

o

25 The present method for pro aducing fabric, belt or sleeve 10 is guite versatile and

wdustrial fabrics -m‘:beits of a variety of longitudinal and

P

adaptable to the production of |
transverse dimensions. That is o say, the mamufacturer, by practicing the present
mvention, need no longer prodoce a woven fabric of appropriate length and width for a
given paper maciung. Rather, t he manuofacturer need only separate the first process roil
2

2 and the second process roll 24 by the appropriate distance, to determine the

tad
o

ﬂ

a,p',}rommatr; length of the fabric, belt or sleeve 10, and wind the strip of material 16

-ﬂ

onto the first process roli 22 and the second process roll 24 until the closed helix 28 has

reached a approximate desired width.
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Further, because the fabric 10 is produced by spirally wind ing 4 strip ot ribbon
of polymeric material 16, and is not a woven fabric, the outer surface 14 ot the fabric,
bell or sleeve 1 18 smonth and continuous, and lacks the knuckles which prevent the
surfaces of a woven fabric from being pcrir.;.,c tly smooth, The fabrics, belts, or sleeves
of the present fnvention may, bowever, have geometrical characteristics that provide
enhanced topography and bulk if, for example, tissue or nonwoven products are
produced thereon, Other non-limiting advantages of the instant industrial fabric
inchude, for example, easier shect or web release, improved contanunation resistance,
and reduced fiber picking,

Yet another non-lumiling advaniage 15 that the {abric avoids the constraints

and need for a conventional weaving loom (o create a permeable fabric, if c;ieisirf@d,

because voids (1o be discussed below) can be placed in any desired location or pattern

to create the desired permeability,
Exemplary fabrics may have a texture on one or both surfaces 12, 14 produced

using any of the means known i the arl, such as, for example, sanding, graving,

smbuossing or etching. Aliernatively, the fabric, belt or sleeve may be smooth on one or

both surfaces.

FIGS. 3{A) through () are cross-sectional views, taken tn a widthwise
direction according to -1 of FIG, 2, of several embodiments of the strip of material

ased to nroduce the present fabric, belt or sleeve. Bach embodiment includes upper and

{ower surfaces 32, 34 which may be flat {planar) and paraliel to one another, or may

have a certain profile inteaded to suit a particular application.

Turning to FIG. 3(A), material strip 16 has an upper surface 15, a lower surface
34, a first odge surface 36 and a second f:dge surface 38, according to one embodiment
of the invention, The pper surface 37 and the lower surface 34 may be flat {ﬁpla._n-az*}.

-------

ay be slanted towards cach other at approximately the same acute angle with respect

‘o

to lower surface 34. When first edge surface 36 is placed adjacent to the sceond edge

surface 38 of the inumediately preceding turn thereof, with or without any portion of the

surfaces touching, a tapered void or gap in the shape of a 'V results, A filler material
44, such as a rod, may be placed within the gap to fill the gap and joing/bonds the two
adjscent strip edges together, as illustrated generally i BIG. 4{A), wherein a cross-

sactional shape of the filler material corresponds to the cross-sectional shape of the gap.,

i
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n FIG. 3{(8), material strip 16 has upper 32 and lower 34 sarfaces and first and
second paired edge surfaces 36, 36" and 38, 387, Edge surface 36 extends from upper
surface 372 at an angle directed toward the tower surface 34 of strip 16. Hdge surface
36" extends from lower surface 34 at an angle directed toward the upper surface 32 of

3 strip 16, The angles of inclination may or reay not be the same, The resultant edge

surface profile comes to @ point af the intersection of 36 and 36”. The intersection may

be at the mid plane M of the strip 18 as {Hustrated or may be above or below the mid
plane. A similar profile is formed at the second edge surface formed by 38 and 38
with the same, or dilferent, angles ofinclination. When first paived edge surface 36,

10 367 is placed adjacent to the second paired edge surface 38,38° of the immediately
greceding turn of steip18, 3 void or gap in the shape of g X results, fovmed ge cnerally by
an upright V and an nverted V with vertices generally iv verhcal alignment, As above,
a filler material or rod 46 may be placed in the gap thus formed, and joins/bonds the
1w adjacent St-rip edges together, as iustrated generally in FIG, 4(B).

15 Thep eric strip 16 ithustrated in FIG, 3(C) includes convex edge surfaces

r‘ .

36 and 38. The curvature of convex surfaces 36, 38 may generally be centered on the
thickness of the ribbon 16, 1.¢., the center of curvature generally hies on the mid plane
M ofthe strip 16, Alternately, the center of curvature may lie above or below the mid
plane M of the strip. The radius of curvature may be greater thas oas half of the

28 thickness t of the steip 16 as ilustrated. The radius of curvature may aiso be equal to,
or less than, one half of the strip thickness . When first edge surface 36 is placed
adjacent to the second ed ge surface 38 of the immedia tely opreceding turn thereof, a gap
resulbis generally in the form of a rounded X, similar to the gap formed by the stnip

iHustrated in 3(8B). The gap {formed by the edges 36, 38 iHustrated in 3(C) is generally

25 shawn in FIG. 4(C), with {iller material or rod 40 placed within the gap, and
joins/bonds the two adjacent strip edges together,.
The polymeric _strip 16 of FI1G. 3D has concave first and second edge surfaces
36 and 38, Concave surfaces 36, 38 may have the same or different radii of curvature,
The center of curvature generally lies above the mid plane of the strip 16 {as llustrated)
34 and the radius of curvabire may be the same as, less than, or greater than one half of the

thickness t of the strip 16, When first edge surface 36 is placed adjacent to the second

edge surface 38 of the immediately preceding turn, a generally U-shaped gap resuits.

The gap forned by the edges 36, 38 illustrated in 3(D) is generally shown in FIG. 4(D)
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with filler material or rod 48 placed within the gap, and joins/bonds the two adjacens

sirip edges together,,

The polymeric strip 16 of FIG. 3E has concave first and second edge surfaces
12 and 34, Concave surfaces 32 32, 34 may have the same or different radii of curvature,
with the center of curvature lying on the mid plane of the strip 16 and the rags of
carvaure may be the same as, less than, or greater than one half of the thickness t of the

strip 16, I the e\ewphrv mm-elimiting?ﬁmbo&immt shown in FIG. 3(E), the radius of

{-'-1-

curvature of {irst edge surface 36 is the samie as, or substantially the same as, the radius

feurvature of second edge surface 38, As ilfustrated, the radius of curvature 5
substuntiatly half of the thickness of the strip thickness t. Under that condition, when
tirst edge surface 36 is placed adjacent to the second edge surface 38 of the
bumediately preceding tum, a gap with a circular or substantially circular cross section
iy resull, This condition is iltustrated gencrally In FIG, 4(15) with filler material or
rod 40 placed within the gap, and joilns/bonds the two adjacent strip edges togeiher,.

Similar resuits may be achieved if first and second cdge surfaces 36, 38 have
the same radius of curvature, centered on the mid plane M of the strip 16, the curvature
sized to be less than one half of the sirip thickness t.

[ embodiments of FIG. 3(8) in which the radil of curvature of first and second
edge surfaces 36, 38 are larger than one half of the strip thickness, a generaily ovular
gap may result when first edge surface 36 is placed adjacent to the second edge surface
38 of the immediately preceding torn,

Other profiles may be formed on the frst and second edge surfaces 36, 38 as

would be obvious to one of ordinary skill i the art,

The strip or ribbon of materia: deserived in the above embodiments may be
{ormed, for example by an extrusion process, from any polymeric resin material known
to those of ordinary skilf in the art, sugh as fo** example, polyester, poiyaniide,
nolvurcthane, polypropyloene, polyether ether ketone resins, efe.

N

The filler material 40 may be formed as rods, for example by extrusion, with a
cross section sintilar to, or the same, the gap lormed by the {irst and second edge
surfaces 36, 38 of adiacent tuns of the polymerie strip or ribbon 16, The fider material
4} may be i?t:rs‘zjn;aé- frore the same material as the polymeric sirip 16 ot may be formed
from a differend material, B(}ith, the strip or ribbon material and the Gller material may

be reinforced using functional tensile strength bearing fibers or yams in the MB, CI, of

4
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both. These reinforcing fibers or yarns may be made from any polymeric resin material
known to those of ordinary skill in the art; such as for example, polyester, polyamide,
polyurethane, polypropylene, polyether ether ketone resins, or other materials such
aramids, glass, or industrial nylon.

According to one embodiment of the invention, the filler material or rod 40 can
be subject to an energy source, such as, for example, infrared radiation (IR), ultrasonic
waves, or a laser beam, such that the filler material or rod at least partially melts,
thereby joining the edge surfaces 36, 38. Alternatively, the energy source may be used
to at least partially melt the edge surfaces 36. 38, such that the filler material or rod 40

1s sandwiched between the melted edge surfaces, thereby joining the edge surfaces 36,

38.

As described above and illustrated in FIGS, 4(A) through 4(E), the filler
material 40 may have cross sections in the formof a V, an X, arounded X, a U, a
circle, or an oval. Other cross sectional shapes, corresponding to first and second edge
surface 36, 38 profiles would be obvious to one of ordinary skill in the art.

Two non-limiting examples of apparatuses 50a, S0b for assembling strip 16 into a
fabric 10 1n accordance with this invention are shown in FIGS, 5(A) and 5(B). The
apparatuses 50a, 50b comprises a support roll 56, first and second pressure rolls 57, 58,
respectively. The second pressure roll 58 in corporation with the support roll 56 holds strips
16 already wound and assembled into fabric 10. In assembling the fabric 10, concurrently or
substantially concurrently with the application of an energy source, at least a portion of the
fabric 10 being made may be subject to a sideways force 52 by the first pressure roll 57 as
1lustrated in FIGS, 5(A) and 5(B). For cxample, as illustrated in FIGS. 5(A) and 5(B), a strip
16 being unwound from a supply reel (for example reel 26 of FIG. 2) 1s being assembled to a
portion of an already-formed fabric 10. The process comprises winding a strip 16 of
polymeric material, placing it adjacent to a previously wound strip 16, and adding the gap
filler material or rod 40 within the gap formed between the adjoining edges, and applying
energy to the filler material or rod 40 (in a welding zone 51) to form a "seam," The seam area

may include first and second edge surfaces with the filler material. Exemplary energy sources
include an ultrasonic horn 55a (FIG. 5(A)) and a laser beam 55b (FIG, 3(B)).

In the above embodiments, portions of the ribbon 16, for example first and
second edge surfaces 36, 38 or upper and lower surfaces 32, 34, may be treated with a
functional coating. Functional coatings may include an infrared (IR) or laser absorbing

material or the functional coating may provide a texture to one or more surfaces of the

15-a
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ribbon 16. A functional coating may be applied prior to spirally wrapping the ribbon
strip 16 to either to the full strip or just the edge areas to form a fabric 10, or the

15-b
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embodiment n ay be made permeal

tunctional coaling may by applied atier the fabric 10 is assembled. Ifg functional
cogting is applied to the ribbon 16 hefore spivally wrapping the ribbon to fom the
fabric, an additional coating or ¢ coatings may be applied to one or more surfaces after
thefabric is formed. The additional coating or coatings may be the same as, of
different than, any coating a;ppﬁr::d: prios to forming the fabric.

A textured surface may also be formed on at feast an inner surface 12 or outer
surface 14 of fabric 10 by processes known in the art, such as, for example, sanding,
graving, embossing or etching.

The fabric may have smooth fnner 12 and outer 14 surfaces as prodused, or the

fabric may be processed {o achieve the desired smwooth surface. The process or

processes used o form the smooth surface may be 3 coating process or may be g

mechanical process known 1o the azt.

The fabric 10 may be mpermeable to air and or watsr, In some embodiments, a
portion of the fabric, or the entire fabric, may be made permeable to air or water, for

example, by formuing passages through the thickness tof the fabric. Passages 42 as

Hiustraled in FIG. 6 may be formed by mechanical operations, such as punching or

dritiing, or by thermal operations, such as laser drilling. FIG. 6 illustrates a permeable

fabric made according to the embodiment of FiG. 4(A), although any othe

u“

ste by a similar process. In some applications, it

may be desirable to provide predictable permeability in certain aveas by praviding

passages 42 of a predetermined size or shape in a preselected patern. In sonie
'imtan 5, this may require providing a passage 42 through the filler material or rod 40

H1 & Sea area.

Passages 42 may be circular in shape, and may have diameters ranging from
0.12 oun 1o 2.54 nun or .'igr_gieri Other shapes or sizes may be used 1o nreate a
permeable 1o air and/or water vegions as desived.

The strips of material, commonly produced as polymeric ribhon or industrial
strapping material, described in the above embodiments may include a reinforcing
material 10 zmpmvc the mechanical ‘:Sirf:ngih of the overall structure, For exam p]..i:‘.,-. the
direction (M 3} of the s.t;rip-.. The rf-;;infm‘aﬁnfiem.m Ay E}-e'r{}rien‘t&d:_ ;;}_ztm'iﬁiﬁti. (0 the

lmgitu;dinal axis of the sirip of material 16 along the it\}‘lgtl‘l of e sty appmq material, or

6
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reinforcing material may be included through an extrusion or pultrusion process where

the fibers or yarns may be extruded or pultruded along with the material forming the

strip of material or strapping material. They may be fully embedded within the

> partially em bedded onto one or both surfaces

(.‘5“

material of the strapping or they m ay be :

of the strapping material, or both, Reinforcing fibers or varns may be formed of a high-
moduius material, such as for exan aple, arannds, including but not limited to Keviar®
and Nomex®, and may provide extva strength, tensile modulus, tear and/or erack

resistance, resistance to abrasion and/or chemical degradation to the strip of material or

strapping matevial. Broadly, the reinforcing fibers or yarns may be made from organic
or inorganic materials, or thermoplastic and/or thermosetiing polymers. Non-limiting

examples of suitable fiber materials include polyester, polyethylene, polyamide, glass,
carbon, and metals such as steel.
[n ernbodiments where industrial strappiog is used as the strip of material,
strapping is usually supplied i continuous fengths with the product having a

roctangular cross seetion. ftis a tough, general purposs, uss ally untreated p{}lyes-ter

strip with excellent handiing characteristics, which makes it suitabie for many industrial

applications. 1t has excellent mechanical strength and dimensional stability as noted

cartier, and doges not become brittle with ﬁgt’: under normal conditions, Sirapping has

good resistance 1o molsiure and most chemicais, and ¢an withstand temperaiures of =70

degrees C {o 150 degrees  or more. Typical -ar'{:rasagf:c-tiQnai-i@i;:rmﬂs;’ims.ﬁ::'fa strapping

material that may be vsed in the present invention are, for example, G.30mm {or more)

thickness and 10mm {ormore) width. The strapping may be formed with the desired
lengthwise edge profile as discussed above, or the profile may be formed in a separate

machining step.

While uniaxial umnplflg is found 1o have the maximum MD modalus,

aroperties other than modulus may also be imporiant. For example, if the MD moduius

is too high for the strapping material, then crack and flex fatigue resistance of (e final

structure may be unacceptable. Alternatively, CI propesties ot the final -Strwiure"ina}‘

also be important. Por instance, when referring to PET material and material sinips of
the same thickness, non-oriented strips may have a typical MD modulus of about 3GPa

and strength of about 50MPa. Cn the other hand, a biaxially oriented strip may have a

MD modulus of about 4.7GPa and strength of about P70MPBa. It is found that

modifying the processing of & uniaxial strip such that the MI> modulus may be berween

L
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-1 03P a and strength may be equal to or greater than 250MPa, may result in a strip
with CD strength approaching, approximate; 12 {O0MPa, Furthee the material may be
less brittle, L2, it may not crack when repeatedly tlexed, and may process betier when
joining the strips together. The bond berween the strips may also resist separation
during the intended vse on the production machine,

One method to hold together and bond/join the adjacent strips, according to one
embodiment of the mvention, is 10 adhere adiacent strips edges with a gap filler
material while an assembly apparatus simultaneously providing a sideways pressure o
keep the edges in contact with each other. The filler material may be a reactive
m.j.lm's, for mstance a material reactive 1o an CNSTEY souree, such as, for -e.lmmpﬁiﬁ,,
infrared radiation (IR}, ultrasonic waves, a laser beam, or another energy source, The

adhesive propesties of the filler material may change in reaction to the application of

-“;

energy from, for example, the assembly apparatus.
For example, one part of the assembly apparatus can hold one strip, preterably
the strip that has already been wound into a spiral, down against a supporting roll while

2

another part of the apparatus apphies or inserts a gap | filler material of the appropriate

s

cross sectionat shape and dimension nest to an edge of the {irst strip. The apparatus

may also push a second strip, preferably the strip being ?;a.._z}'.wozur;id, Qp against the strip

3 N

being held down, with the gap filler material adjacesnt to sach edge. An energy sOULCE,

for example nitrasonic or laser, may be applied to the .ﬁ:ii-*er, adjacent areas of the strips,

or both the filler and the strip material edges as needed to sufficiently react the flier, or

the strip material, or both the filler and the strip matecial, to form the desired bond

Between the adjacent edges. Two aon-limiting examples of assembly apparatas

adapted to are@te such a bond are Hlustrated in Figs. S(A} and 5(B). Examples of'strips

achered together with a filler material are iHustrated in T tgs. TA-TC,

The present inveniion relates (o papermaker’s fabrics, namely the forming,

press, dever fabries, and through air dryer {TAD) fabrics, also known as paper machine

ciothing, on wiich pu.p is manufactured on a paper machine, Also, lhe mwmvenlion may

be used as a substrate for a shoe press or franster or calender belt, any of which can aiso

be used on a paper machine. In addition, the present invention may be applied in ather

4..}

indusirial settings whers indusirial belts ares used to convey and/or dewater a material,

Furthermore, the present invention may be used as a belt and/or siceve used i the

18
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technique kaown 1o one of ordinary skill in the art. Needle punchin

production of nonwovens by processas such as airlaid, melt blowing, spunbonding, and

hydroentanghing

The inventive iabm as noted earlier, may be used as a substrate for use ina
forming tabric, press fabric, dryer fabric, through air drver {TAD) fabiic, shoe press or
ransfer or calender belt, or a process belt used for a dewatering process, or in atrlaid,
melt blowing, spunbonding hvda centangling processes. The inventive fabric, belt or
sleeve may include one or more additional fayers, {or example textile layers, on top of
or under the substrate formed using the strips of material. For example, a MD yarn
array yoay be lammated 1o the backside of the belt or sleeve to create void spaces.

Alternatively, the one or more layers may be provided in between two layers of
industrial fabric made according (o this invention, The additional layers used may be
any of woven or nonwoven materials, MD or CD varn arrays, spirvally wound strips of
wioven material that have a widih less than the width of the falvic, fibrous webs, filins,
or a combination thereof, and may be attached to the substrate using any sujtable

o thermal bonding

{jw

and chemical bonding are but few examples,
A5 noted carlier, the wdustrial fabric, beit or sleeve of the invention may be

'l"“

used in the forming, press and dryer sections, including a through alr deyer (TAD), ©
paper machine. The fabric, belt or sleeve may also be used as a sheet-transfer, sho
press or calender belt, oras other wwdustrial process belts, such as corrugator belts, The
inventive febric, belt or sleave may have a texture on one or both surfaces, which can

be produced %rw any of the means known i mc: art, such as for exampie, sanding,

graving, embossing or etening. The fabric may also be used as part of a fextile
finishing belt, such as a sanforizing belt or tannery beki, for example. Moreover, the
fabric, belt or sleeve of the inverntion may be used in other indusivial sati] ngs;wmre

industrial belts are used o convey and/or dewater a material. For example, the fabric,

belt or sleeve may be used as a pulp-forming oy pulp-pressing beit, in a belt used o

dewaler recveled paper during the deinking process, such us & dewatering belt on a
ouble-nip-thickener (DNT) deinking machine; or in a sludge dewatering belt.
. NESRE Y Sl hdhaat b . .
According to one examplary eathodiment, the fahric, belt ar sleeve of the
nrasent iventicn may opbhonatly inchude a {Unctional coaling on one or voth of is
by e

surfaces. The functional coating may have a top surface that is planar or smooth, or

may alternatively be textured in some manner using any of the means known in the art,

19
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such as tor example, sanding, graving, embossing or etching. The functionat Ccoating
can be any of the materials known to one of ordinary skill in the art, such as for
xample, polyurethane, or silicone, or any other poi}-"zs;neric resin matevial or even
rubber, and the functional coating may optionally include particles such as nano fillers,

which can improve resistance fo flex fatigue, crack propagation or wear chavacteristics

of the inventive fabric, belt or sleeve.

The fabric, belt or sleeve of the present invention may also be used as a
reinforcing base or substrate in a forming fabric, press fabric, dryer fabric, through aiy
dryer {TAD) fabric, shoe press oy transter or calender belt, a process belt used in
airlatd, melt blowing, spunbonding, or hydroentangling processes, sheet-transfer belt,
shos press belt, catender belt, corrugator belt, sanforizing beft, tannery belt, puip-
forming or pulp-pressing belt, dewatering belt on a double-nip-thickener (N
deinking machine, or a sludge dewatering belt.

Although preferred embodiments of the present inveation and modifications
thereof have been described in detail hervein, it is {0 be vnderstoad that the wvention is
not Hmited to these precise embodiments and modifications, and that other
modifications and variations may be effected by one skilled i the art without departing

from the spirit and scope of the inveniion as defined by the appended claims,

24
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WHAT IS CLAIMED IS:

1.

An endless industrial belt or sleeve comprising:
a polymeric material in the form of a ribbon comprising

a first 'longitudinal edge surface having a first edge profile, and

a second longitudinal edge surface having a second edge profile,
said polymeric material being spirally wound in a plurality of turns such that the
first longitudinal edge surface of said polymeric material abuts said second
longitudinal edge surface of an adjacent spiral turn of said polymeric material,

thereby forming a gap therebetween; and

a filler material inserted 1n said gap, wherein the filler material 1s configured as a profiled

rod having a cross-sectional shape and dimension that corresponds to the cross-sectional

shape and dimension of said gap.

The belt or sleeve according to claim 1, wherein said ribbon material has a

thickness of 0.30 mm or more, and a width of 10 mm or more.

The belt or sleeve according to claim 1, wherein said belt or sleeve 1s impermeable

to air and/or water.

The belt or sleeve according to claim 1, wherein said belt or sleeve 1s permeable to

air and/or water.

The belt or sleeve according to claim 4, wherein said belt or sleeve 1s made

permeable to air and/or water through voids or holes through said belt or sleeve,

“said voids or holes created using a mechanical or thcrmal mcans.

The belt or sleeve according to claim 5, wherein said voids or holes are formed 1n a

predetermined size, shape or orientation.

The belt or sleeve according to claim 6, wherein said voids or holes have a nominal

diameter in the range 0f 0.12 mm to 2,54 mm.

The belt or sleeve according to claim 1 further comprising:

21
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10.

11.

12.

13.

14.

15.

16.

CA 2896302 2017-05-10

an upper surface and
a lower surface generally parallel to said upper surtace,

wherein said belt or sleeve has a patterning on one or both surfaces.

The belt or sleeve according to claim 8, wherein said patterning includes sanded

patterning, engraved patterning, embossed patterning or etched patterning.

The belt or sleeve according to claim 1, wherein said belt or sleeve does not have

patterning on one or both surfaces.

The belt or sleeve according to claim 1, wherein said belt or sleeve comprises at

least two layers of polymeric materials spirally wound in opposite directions to each

other, or opposite to the MD.

The belt or sleeve according to claim 1, further comprising a functional coating on

one or both sides of said belt or sleeve.

The belt or sleeve according to claim 12, wherein said functional coating has a

patterning on at least one side of the belt.

The belt or sleeve according to claim 12, wherein said functional coating provides

an infrared (IR) absorbing layer.

The belt or sleeve according to claim 1, wherein said polymeric ribbon material

includes a reinforcing material, the reinforcing material selected from the group

consisting of fibers or yarns.

The belt or sleeve according to claim 15, wherein said fibers or yams are made of a
material selected from the group consisting of aramids, thermoplastic polymers,

thermosetting polymers, glass, carbon, and steel.

22
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17. The belt or sleeve according to claim 1, wherein a portion of said filler material is at least
partially melted to bond / join the first longitudinal edge surface and the second

longitudinal edge surface.

>
18. The belt or sleeve according to claim 1, wherein said filler material includes a
reinforcing material.
19. The belt or sleeve according to claim 1, wherein said filler material includes
10 profiled surfaces corresponding to the first and second edge profiles.

20. The belt or sleeve according to claim 1, wherein said profiled rod 1s configured

with a circular, oval, rectangular, or triangular cross section.

15 21. The belt or sleeve according to claim 1, wherein said filler material and/or saird

edge surfaces is at least partially melted and bonded.

22. A method for forming a belt or sleeve, the method comprising the steps of:
spirally winding one or more strips of polymeric material around
20 a plurality of parallel process rolls, wherein said one or more strips of
polymeric material 1s a ribbon material comprising a first longitudinal
edge surface including a first edge surface profile and a second
longitudinal edge, surface including a second edge surface profile,
wherein the first longitudinal edge surface profile abuts said second
25 longitudinal edge surface profile of an adjacent spiral turn of said
polymeric material, thereby forming a gap therebetween; and
inserting a filler material in said gap, wherein the filler material 1s configured as a

profiled rod having a cross-sectional shape that corresponds to the cross-sectional shape

of said gap formed by the first longitudinal edge surface and the second longitudinal edge

30 surface.

23



10

15

20

25

30

CA 2896302 2017-05-10

Application No. 2,896,302 File No. 38165-45

23.

24.

25.

20.

27.

23.

29.

30.

31.

32.

The method according to claim 22, wherein energy from a laser, infrared or
ultrasonic source 1s applied to at least partially melt a portion of the edge surfaces

of the strip and/or the filler material to bond/join said edges to each other.

The method according to claim 22, wherein said polymeric strip material has a

thickness of 0.20 mm or more, and a width of 10 mm or more.

The method according to claim 22, wherein said belt or sieeve 1s impermeable

to air or water.

The method according to claim 22, further comprising the step of creating a
permeable to air and/or water belt or sleeve by forming voids or holes through said

fabric, said voids or holes created using a mechanical or thermal means.

The method according to claim 26, wherein said voids or holes are formed

in a predetermined size, shape or orientation.

The method according to claim 26, wherein said voids or holes have a nominal

diameter in. the range of 0.12 mm to 2.54 mm.

Tire method according to claim 22, wherein said one or more strips of polymeric

material are formed with said profiled longitudinal edge surfaces.

The method according to claim 22, wherein said first and second edge surface

profiles are formed on said strips of polymeric material after said strips of material

are formed.

The method according to claim 22, wherein said belt or sleeve includes an upper

surface and a lower surface, at least one surface is provided with a patterning.

The method according to claim 31, wherein said patterning includes sanded patterning,

engraved patterning, embossed patterning or etched patterning.
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33.

34,

33.

30.

37.

38.
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The method according to claim 22, wherein said belt or sleeve does not have patterning

on one or both surfaces.

The method according to claim 22, further comprising the step of coating one or

both sides of the belt or sleeve with a functional coating.

The method according to claim 34, further comprising the step of providing a

patterning to the functional coating.

The method according to claim 22, further comprising the step of reinforcing

said polymeric ribbon material in the MD of the sleeve or belt with fibers or yarns.

The method according to claim 36, wherein said fibers or yarns are made of a
material selected from the group consisting of aramids, thermoplastic polymers,

thermosetting polymers, glass, carbon, and steel.
The method according to claim 22 further comprising the step of:

providing said filler material including profiled surfaces corresponding to the

first and second edge profiles.
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