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INDUSTRIAL FABRIC COMPRISING SPIRALLY WOUND MATERIAL
STRIPS AND METHOD OF MAKING THEREQF

INCORPORATION BY REFERENCE

All patents, patent applications, docurments, references, manufacturer’

fﬁ-

L)

instructions, deseriptions, product specifications, and product sheets for any products
mentioned herein are incorporated by reference herein, and may be employed in the

practice of the wvention.

10 BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention refates to endless ndustrial fabrics, Mors specificaliy ¥,
the present invention relates to industrial belts or sleeves used o the paper making

process, namely forming, press, dryer fabrics, and through air dever (TAD) fubrics, also
15 known as paper machine clothing, on which paper is manufactured 1n 2 papermaking
machine. Alse, the invention may be used as a substrate for a shoe press or transfer or
cafender belt, any of which can also be used on a paper machine. In addition, the
pmsem.;i‘nvem’i’?w may be applied in other industrial settings wheve industrial belts are
sed to convey and/or dewater a materisl, Furthermore, the present invention may be
26 used as a belt and/or sleeve in the production of nonwavens by processes such as

airfaid, melt blowing, spusbonding, and bydroentangling.

DESCRIPTION OF THE PRIOR ART

During the papermaking proocess, a ceilulosic fibrous web is formed by

28 depasiting a fibrous sfurry, that is, an agueous dispersion of cethilose fibers, on 4
moving forming fabric in the forming section of a paper machine. A large amount of
water is drained from the slurey 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 sectionto a
30 press section, which includes a series of press nips. The celiulosic ibrous web passes

as is often 1 thecase, between two

-f

through the press nips supported by a press fabric, or,
such press fabrics. In the press nips, the cellulosic fibrous web 15 subjected to

compressive forces which squeeze water therefrom, and which adbere the celfuloss
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fibers in thewebm one another to turn the cellulosic fibrous web into a paper sheet,

The water is accepted by the press fabric or fabrics and, ideally, does not return 1o the

ranﬂ

naper sheet.

"23

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

L

series of :1'(}'{.&1?;-11}1& dryer drumis. or é;?v}’i‘ifﬁdf:rs} which are 'intemaily heated by steam. The

the series of drums by a dg}ee} fabric, which holds the paper sheet closely agatust the

"i

surfaces of the drums, The heated drums reduce the water content of the paper shect to
a desirable level through evaporation.

L0 I should be appreciated that the fonning, press and dryer fabrics all take the
form of endless foops on the paper machine and function in the manner of conveyors,
it should further be appreciated that paper manufacture is a continuous process which

proceeds at considerable speed. That is to say, the fibrous slasry is contimuousty

deposited onto the forming fabric in the forming section, while a newly manufactured

LA

paper sheet is continuously wound onto rolls after it exits from the dryer section.

T

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
ia-ﬁgp having a specific length, measured longitudinally therearound, and 2 specific
width, measured transversely thereacross. Because paper machine configarations vary
28 widely, paper machine cmtiting-1*11anufa;c;-tur-ei‘:s are required 1o prt::_«dj-zicﬁ formung, press
and dryer fabrics to the dimensions required 1o fit particular p ositions in the forming,

a o

press and dry r sechions of the paper machines of therr customers. Neediess to say, this
reqai.'r-:‘:-::fta?i-&n‘-’.: makes it difficult to streamline the manufacturing process, as gach fabric
must EypIcaiy be made 1o order,

25 Moreover, because the surface of a woven fabric 1s ’r;f;a(;é:assari_iy arneven o some

degree, as knuckles are formed where yarns lying m oo direction of the fabric wrap

around those yymg in another direction lie on the surface, it is difficult to produce a
paper product entively free of sheet marking.
The prior art mclu.d es several attempts 10 solve these problems. ZFGS;‘..{%KaJ:ﬁpiiﬂe,
30 4.5, Pat, No,{. 3},3 13,726 to Beaurnont et al. relates to a synthetic dryer belt comprising
one or more plies of polyester film. Perforations through the belt are formed by

mechanical punching. U.S, Pat. No. 4,495,680 to Beck shows a method and apparatis

for forming a base fabric composed solely of warp yarms to be used | in making a
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papermaker’s belt. Essentially, the warp varns are helically wound about two para

-
o | '
- A
I

?t'::l

rolls, Subsequently, fibrous batting or other nonwoven material | is applied and adhered
o the helical array of warp yams to provide a fillingless papermaker’s belt, which 1s to
say that it has no cross-machine direction varns,

U.S, Pat. No, 4},.53?,65-ijt;c;,Ai%bjm shows a papermaker’s fabric made from &

L

plurality of elongated, linked, siotted elements, The emngated slements are linked one
to the next either by an integral tongue or through the use of a pintle conunecting means
which extends from ong -@-ionga.teé element to the adjac-@m clement, The elongated
elements extend in the cross-machine direction {CD) of the disclosed papermaker’

{0 fabric, and have fiat, g'as;'a.i_iezi top and bottom susfaces,

U.S. Pat. No. 4,541,895 to Albert describes a papermalcer’s fabric made up of'a

>3

ofurality of nonwoven sheets laminated together to define a {abric or belt. The

LK 2

nonwoven sheets are perforated by laser drifling, Such sheets are composed of
unorierited polymer material, and if prodoced in the fineness needed for papermaking

appi cations, would fack sufficlent dimensional stability to operate as endless belts on

il
a3

paper machines.

LLS. Pat. No. 4,842,905 to Stech shows a tessellated papermaker’s fabric and
cleraents for making the fabric. The elements are formed so as to have male or
projection members which interiock with fersale or recess mernbders. The papermaker’s

20 fabric camprises a plurality of the tessellated clements which have been interconnected
to produce & tessellation of & desired length and width,

{18, Pat. No. 6,290,818 (o Romansks shows a shoe press beit wherein the base
fabric is made from an endless tube of expanded film which can be perforated,

1.8, Pat, No. 6,630,223 to Hansen shows an industrial belt made from a

25 plurality of spirally wound shaped {(non-circular cross-section) moncfilaments which
are abuited to each other, side to side of adjacent tirns and secured to one another by a
suitable means.

.S, Pat. No. 6,989,080 "{ﬁa',"&f.-a,r;asm -Shews & BOIWEVED ,papemmker’s fabric

34 witha CD g Yer O fsuntdar or digsintiar raw stock and mated hﬂ: guitable mmeans.

.8, -F"a’ie:n;‘?:'Appl-ia&tim Publication No. 2007/0134467 Al fo Sayers provides a
method compr mma the steps of laminating a series of layers of film material and

cutting perforations in the lammate {o provide a {orammous fabric,

Lad
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Fabrics in modemn papermaking machines may have a width of from 5 feet to
over 33 feet, a fength of from 40 feet to over 400 feet and weigh from approximately
r]-«

100 pounds to over 3,000 pounds. These tabrics wear out and require replacement,

Replacement of {abrics ofier involves taking the machine out of service, removing the

AN

worn fabric, setting up to install a fabric and installing the new fabric. While many
fabrics are endiess, many of those used today are on-machine-seamasic. Instatigtion of
the fabric includes pulling the fabric body onto a machineg and joining the fabric ends to
forms an enciess beit.

[n response to this need to produce fabrics in a variety of lengths and widths

-ﬂ

10 more quickly and efficiently, fabrics have been produced in recent vears using a spirval
winding techryque disclosed in conynonty assigned U.S. Pat. No. 5,360,636 to Rexfelt
et al. (hereinafter “the *656 patent™), the teachings of which are incorporated herein by

reference.
The 656 patent shows a fabric compyrising a base fabric having one of more

£5 tayers of staple Gber materal needled thereinto. The base fabric comprises at least one
fayer composed of a spirally wound sirip of woven 1 fabric having a width which is
smaller than the width of the base fabric. The base fabric is endless in the jongitudinal,
or machine, direction, Lengthwise threads of the spirally wound strip make an angle
with the longitudimal direction of the fabric. The strip of woven {abric may be fial-

woven on a loom which g narrower than those typically used in the production ot paper

w3
-4

smachine clothing.

SUMMARY OF THE INVENTION
The present im@miﬁr‘:_'p;z"o-videa-a‘ﬁ_a‘ii;fem&ti% solution 1o the problems addressad
23 by these prior-art patents/patent applications.

One emnbodiment of the present invention is an indusirial fabric or belt for use in
the forming, press or dryer section, including a theo Lighi air drver {TAD), of g paper
machine. The fabric or belt of the present invention may also be used as a sheet-
transter, long mip press { LNP) or calender belt, or as other industrial process belts, such

30 as corrugator befts. The fabric or belt may also be used as part of a ¢ xtil‘f':?"ﬁf}.i;‘;—kxmg
belt, such as a sanforizing beilt or tannery belt, for example. Moreover, the fabric of the
"

invention may be used in other industrial sett tings where ndustrial belts are used to

convey and/or dewater a material. For example, the fabric may be used ina pulp-
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forming or pulp-pressing belt, in a belt used 1o dewater recycied paper during the
deinking process, such as a dewatering belt on a double-nip-thickener (BNT) deinking
maching; or in a sludge dewatering belt, The inventive fabric may also be used in a belt
and/or sleeve used in the production of nosvwovens by processes such as airlaid,
spunborndin o, melt blowing or hydroentangling. The belt and/or sleeve can be in the
form of an endiess .i'oop, arid can have an twer surface aad ao outer surfice,

that are spiral wgund around fWo .roiis 0 a-s'i-s:ii%::-tc side abutting manner. The strips are
firmiy attached o each other by a suitable method to form an endless loop at the
required length and width for the desired use, The strips or ribbons of material may be
reinforced withvmiﬂiﬁj_r{:1'i*’;‘f’ slements known in the art, 1 inciuding, but not lmited to,
fibers, vams, wires, woven or non~waoven fabrics.

In the case of a sleeve, the strips may be wound around the sarface of a single

rolt or mandrel which is a_ppmximmﬁy_.ti ¢ size of the diameter and CI length of the

drum on which the slee i be used, The strips of material used are produced as

:'w-ﬂ

polymeric ribben or industrial sirapping material. Strapping, especially plastic

strapping material, 18 usually delined as a relatively thin plastic band used for fastening

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

)

commonly assigned U.8. Pre-Grant Publication No. 20100236034, for exa anpie.

Polymeric ribborn is gsually defined as a relatively thin band of polymeric material,
Surprisingly, it was discovered that -the;seatyptf:s szpfi“a.siic material have the appropriate

characteristics 1o be the material strips used to form the mventive belt, Any of the

strips or ribbon materials used in formning the jnstant belt can be reinforced by fibers or

yarns oriented in MDD, CI, or both,
The difference in definition between polymeric ribbon and monofilament is

=

refated to s{iz.e.:.., shape and appfi iaaﬁe& B’@t’ht'pe'iym@ric-ribbc}n and monofdanent are

>

and Wiﬁding Monofilament is ge zwtaih smalier in size than ribbon and strapping, and
usually round or rectangular in shape, Monofilament is used irr a wide variety of
appiications suck as {ishing lines and indusiria if’ﬁbi’i‘&S including paper nraching

*

clothing, Polymeric ribbon and strapping is generally much larger in size than

(

U

monofllament and always wider along a major axis, and as such, belng substantially

« . .-" .

ectangular in shape for its intended purpose.
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it is well known in the art of extrusion that polymeric ribbon/strapping is made
by an extrusion pracess, It is afso well known that this process includes uniaxial
orientation of the extruded material. It 15 also well known that there are two basic

axtrusion processes using uniaxial orientation, One process is the extrusion and

-t-.

S orientation of a wide sheet that is slit into individual ribbons. The other process is the
extrasion of individual ribbons that are oriented. This second process is very much like
the process of making monofilament as evidenced by the similarity in equipment for
both processes.

An advantage of using polymeric ribbon and strapping material versus
10 monofilament is the number of 's;pir-a-i windings needed to produce a fabric, according to
the method disclosed in the "656 patent, for example. Monofilaments are usually
considered to be yarns that are no larger than 3 mm in their largest cross sectional axis,
Uniaxial monofilament sizes used for paper machine clothin g and the other

iy

aforementioned uses seldom exceed 1.0 mn in their largest cross sectional axis. The

4

sf 10 mim in width and ean

s:a

F -x"
7
.

ribhon or strapping material used, however, s usually at fe
exceed 100 nun in width, It is envisioned that ribbons or strips trips of material up to 1000
mun in width could be also used.

The instant invention provides an traproved fabric, belt or sleeve that functions
i place of a traditional belt or sleeve, and imparts desired physical characteristies, such
20 as simoothness, bulk, appearance, texture, absorbency, strength, and hand to the paper,
nonwoven, or other Droduct pmduce.d thereon,

Other advantages such as, but not tnated to, snproved fiber support dnd release
(no picking) over prior art woven fabrics, and easier cleanability as a result of no yam

egve has a surface

)-raul!

crossovers to trap elementary fibers are provided, If the bel/sie

f'

texture, then more effective patterning/texture is transferred to the tissue/nonwoven,

Ly

and it also results in better physical properties such as bulk/absorbency of the

nanerinopwovers,
X 4

Yet another advantage is thickness versus tensile modulus, Polyester (PET)
fifms in the prior art, for example, have a tensile modutus in the long axis {or machine
30 divection, MDY of about 3.5 GGPa, PET ribbon/st appi“g material has a tensie modulus

ranging from 10 GPato 12.5 GPa In other words, to achieve the same modulus with a

o

film, a structure would have 1o be 3 10 3.6 imes thicker.
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The invention therefore, according to one exemplary embodiment, is a fabric,

belt or sleeve formed as a single or multh layer structure from these spirally wound

ribbons. The fabric, belt or sleeve may have planar, smooth top and bottom surface

The fabric, belt or sleeve may also be textured in some manaer using any of the means
lcnown in the art, such as, for example, sanding, graving, embossing, etching, eic. The
belt can be impermeable (o air andfor water. The belt can also be perforated by some
mechanical or thermal (for example, laser) means 20 it may be permeable to air and/or
Water.

fn another exempiarv ermbadiment, the longitudinal or length-wise edges of the

tibbon strip bave a profile shaped to facilifate joining with the adjacent ribbon edges,

The ribbon may be formed with the desired profile during the extrusion process or the

profile may be formed ina separate machining step.

in a non-limiting embodiment, the belt is formed by spirally winding a strip of
polymeric material around two rolls in a side-to-side manner in which a gap between
adjacent edges is formed. The sirip of polymeric material can be reinforced using

fibers or yarns in the M, CD, or both. A second material, for example g filler

material, may be ifﬁlzacfrd between the adjacent edge 3, wherein a cross-sectional shape of

the filler material corresponds 1o the cross-seotional shape of the gap between adjacent
edzes to bond/join the edges to each other. The filler material may be reinforced or
non-reinforced. The filler reaterial ey have a specific cross-sectional shape
corresponding to the gap. The filier may be provided o the form of rods. Non-lmiting

examples of filler material cross-section include circular, oval, rectangular, or

triangular. Aliemately, the filler material may be added as a thermoplastic meltable

raterial to fill the gap profile between the ribbon edges.

The fabric, belt or sleeve of the present invention may optionally incluade a

.fun;aticsn.a’i_-c:oz-:z.{:f%ng:m'_] 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 fc}r‘exm‘ip{ﬁ, sanding, graving,

embossing or etching, The functional coating can be any of the materials known to one

of ordinary skill in the art, such as for exampie, polyurethane, silicone, or any other
p&’i}fﬂ'}fiﬁfic resin material or even rubber, The function al coating g {and/or the material
strips themselvesy may optionally include particies such gs nano filters, which can

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

b
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inventive fabric, belt or sleeve, Exampies of coatings including nano fillers are
disclosed in commonly assigned 118, Patent No. 7,413,633, {or exampie, the entive
contents of which are incorporated herein by reference.
The fabric, belt or sleeve of the present invention may aiso be used as a
5 reinforcing base or substrate in a forming fabric, press fabrie, dryer fabric, through air
drver {TAD) fabric

airfaid, melt blowing, spunbonding, or hydroentangling processes, sheet-transfer belt,

‘shoe press or transfer or calender belt, a process belt used in

.’!"‘H

arig nip press (LNP) or calender belt, corrugator belt, sanforizing belt, tannery belt,
pulp-forming ;;s;{;mip.@m'gsin_ g belt, d ewatering belt on 8 double-nip-thickener (DNT)
10 deinking machine, or sludge dewatering belt.

While the embodiments above are for a singie layer of strips of spirally wound
ribbon, there may be advantages {0 use strips with various geometries that form a belt
of two or more layers. The layers may be such that the strips are spivally wound at an
angle to each other, or at an angle refative fo the machine direction (MD} of the beit or

LS sieeve, fn some embodiments, the first laver may be wound at an angle measured in a
positive direction fron the MD of the belt or sleeve. The second layer may be wound
at the same angle measured in a negative divection to the MD of the belt, that the
second layer 1s spirally wound in a direction opposite to the divection of the first layer,
Therefore, according $0 one exeraplary embodiment the bolt may have two or more

24 layers where the strips may be formed such that the two or more layers mechanically,
chenzically, or adhesively interlock or are attached together by other means Known 1o

those skiled in the art. Again the stractire can be either impermeable or perforated to

be permeable to either air and/or water,

While the term fabric, indusirial fabric, and fabric structure are primarily used
25 it this disclosure, fabric, belt, conveyor, sleeve, support member, and fabric structure
are used interchangeably to deseribe 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 inferchangeably throughout the
description.

It is understood that the term “mid plane” as used throughout this disclosure

o
o
-y

refers 1o a plane bisecting the thickness of the polymeric strip into two equal or
substantiaily equal parts. The thickness 't is understood {o be the distance between the

UPPEr st.siffa;;::e and the lower surface of g strip of polviaric m atma;{
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The various features of noveity which characterize the savention are pointed out
in particularity in the claims annexed fo and forming a part of this disclosure. Fora
T , ...:q.._._z. L T - R 0 e | - . .
pefier u.ﬂdcrsta;zadi.n-g. of the mvention, s operating advantages and specific objects

attained by its uses, reference is made 1o the accompanying descriptive matter in which

L

prefarred, but non-limiting, embodiments of the invention are illustrated in the

4CCO3 npaﬁymg drawings in which corresponding components are identified by the same

reference numerais,

Terms “comprising” and “comprises” in this disclosure can mean “including”

P{ and “includes” or can have the meaning conumonly given to the term “comprising” or

“comprises” n U8, Patent Law. Terms “.r:-onisism.b essentially of” or “consists

essentially of” if used in the claims have the meaning ascribed to thent in U.S. Patent

Law. Other aspects of the invention are described in or are obvious {and within the

ambit of the invention) from the following disclosure,

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanyng drawings, which are included to provide a further
understanding of the MYyeRtio f, ave ncorporated in and constitute a part of this

specification. The drawings presented herein {Hlustrate different embodiments of the

%‘«.3
. s,
Do e

invention and together with the description serve to explain the principies of the
invention. in the drawings:

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

FIG, 2 illusirates g method by which the fabric, beit or sleeve of the present
25 invention may be constructed; '

FIGS. 3(A) through 3(E) are crogs-sactional views taken in the widthwise
direction along line -1 in FIG. 2, depicting several embodimends of the strip of the
material used to manufacture the inventive fabric, belf or slesve;

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

30 direction atong fine 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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FIGS. 5(A) and 5(B) are schematics of illustrative apparatuses that may be used

to weld & portion of the fabric, belt or slceve 3cg-gmmg o o s o e
mvention;

FIG. 6 isa cross~sectional view of a fabric, belf or sleeve according (o one

5

aspect of the present invention; and
PGS, TASTC are tllustrative of strips adhered together with a filler material,

according to one aspect of the present invention,

DETAILED DESCRIFTION OF THE PREFERED EMBODIMENTS

10 Now turning to the figures, FIG. 1 is a perspective view of the industrial fabric,
belt or sleeve 10 (heremafter merely “indastrial 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
rivbon, 1 a plurality of abutting and mutually adjoined turns, The sirip of material 16

spivals in a substantially longitudinal direetion around the length L of the fabric 10 by

‘h'ih'

virtue of the helical fashion in which the fabric 10 is constructed.
An

ilostrated in FIG. 2. Apparatus 20 inchudes a first process roll 22 and a second process

4

xemplary method by which the fabric 11 may be manufactured is

~

o

£

r=p.
tm

} 24, each of whick is rotatable around its longitudinal axis. The first process roll 22

ol
20 and the second process roll 24 are parallel to one another, and are separated by a
distance which determines the overal] fength of the fabric 10 {o be manufactured
thereon, as measured longitudinally. At the side of the first process roll 22, there is
provided a supply regl 26 rotatably mounted about an axis and displaceable parallef to

process rotls s 22 and 24, The axis of reel 26 may be positioned at an angle o to the axes

lFMJ'

23 of process rodls 22 and 24 gs itlustrated in FIG, 2, The Cuppl} reel accommodaies a
nmore, fm" éf::w:;ampiei The 'Su.pp‘ly el 26 18 inﬁitiaiiy pQS'}iim od at the ti ;z.t,-~:hand.,ané._o‘-'f'
the first process roll 22, for example, before being continuocusly displaced to the left or
other side at a predetermined speed as i provides the polymeric strip or ribbon of

30 material in the direction shown by the arrow in Fig, 2. The supply reel 26 may be
displaced paraliel to the axis of the process rolls 22, 24 until a desired beli width is
obtained, The length-wise edges of an in-production spirally wound belt may be

trimmed, for example at 42, to provide the desired fimished belt width w.

1t
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1d

Wt ol

L
£

reached th

ﬁ-i’f’pc}i}‘imem material 16 18 extended i {au8 conidit Qf}.fmm ,t:ha first p;;z-f}c..f:sg.m’ii,22.
toward the second process roll 24, around the second process rofl 24, and back {o the

‘l

first process roll 22 forming a first coil of a closed helix 28, To close the first coil of
the closed helix 28, the beginning of the strip of material 16 is j{.‘sifﬁedf 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 30.
'*‘i.‘h.f:-refme, subsequent coils of closed hetlix 28 are produced by rotating first

process roll 22 and second process roli 24 in a common direction and speed, while

{feeding 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 16 being freshly wound onto the fivst
(rocess roll 22 18 Ge.nti'nuaus-iy.ji}fin‘ed to that already on the first process roil 22 and the
second process roll 24 using the method deseribed herein below.

This process continues until the closed helix 28 has a desived width, as

hat

r"%u

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

point, the strip of material 16 not vet wound onto the first process roll 22 and the

second process rotl 24 s cud, and the ( closed helix 2 :de uced thereirom | 1\ removed

from the first process roll 22 and the second process roll 24 to provide the fabric {0 of

the present invention.

Although a two roll set up is described herein, 1t may be apparent (o one of

ordinary skill in the art that the strips may be wound dround the surface of 3 single roll

or mandrel, or on a set up of more than two rolls, to form the instant fabric. A roll or

ot

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

*

based on

q“

the desired dimension of the fabric, belt or sleeve 1o be produced,

rar-

The present method § or producing fabric, belt or sleeve 10 is quite versatile and

’

adantable to '[h@-p;?gdu(;ﬁgr;. of Industrial fabrics or belts of a var sety of tong! itudinal and
transverse dimensions. That is fo say, the manufacturer, by practicing the present

invention, need no longer pz-‘i‘:duc;e a woven fabric of appropriate length and width fora

given paper machine. Rather, the manufacturer need only separate the first process roll

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

a,p’:}mhimate leagth of the fabric, belt or sleeve 10, and wind the strip of material 16

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

i approximate desired width.

"7 2 I
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Further, because the fabric 10 is produced by spirally winding a strip or ribbon
of polymeric material 16, and is not a woven fabric, the outer surface 14 of the fabric,

bﬁeiﬂt‘- or sleeve 1) 18 smooth and wntmm‘.s& and lacks the knuckles which prev{ nt the

produced *hﬁ; eon. Other non-limiting &dvanﬂageq of the instant industrial fabric
include, for exanple, casier shest or web release, improved contanunation registance,
and reduced fiber picking.

10 Yet another non-limiting advaniage is that the fabric avoids the constraints of
and need for a conventional weaving loom (o create a permeable fabric, if desired,
because voids (1o be discussed below) can be placed in any desired location or pattern
to create the desired permeability.,

Exermplary fabrics may have a textire on ong or both surfaces 12, 14 produced

15 using any of the means known in the arg, such as, for example, sanding, graving,
embossing or eiching. Allernatively, the fabric, bell or sieeve may be smooth on one or
both surfaces.

FIGNS, E{A) through 3(F) are cross-sectional views, taken in a widthwise

-IJ

direction according to HI-1 of FIG, 2, of several embodiments of the strip of material

.v')ui

200 ase sed to nroduce the present fabric, belt or sleeve, Each embodiment includes upper and
{ower surfaces 32, 34 which may be flat {planar) and paralicl to one another, or may
have a certain profile intended to suit a particular application.

Turning to FIG. 3(A), material strip 16 has an upper surface 15, a lower surface
34, a first edge surface 36 and a second edge surface 38, according 1o one entbodiment

23 of the invention. The upper surface 32 and the Jower surface 34 may be flat (planar)

and parallel to one another, and the first edge surface 36 and the second edge surface 38

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

:-L

to lower surface "34 When first edge surface 36 is placed adjacent to the second edge

surface 38 of the inupediately preceding turn thereof, with or without any portion of the
30 surfaces touching, a tapered void or gap in the shape of a 'V results, A filler material

40, such as a rod, may be I}I.ﬁ.-:‘;c:d.”‘;:f\.jfiihin the gap to fill the gap and joins/bonds the two

adjacent strip edges together, as illustrated generally n FIG. 4(A), wherein a cross-

p"k

sectional shape of the filler material \,om,spon{’ to the cross-sectional shape of the gap.,

i2
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In FIG. 3(8}, material strip 16 has upper 32 and lovwer 34 sarfaces and first and
second paired edge surfaces 36, 36" and 38, 38°. Edge surface 36 extends from upper
surface 32 at an angle directed toward the lower surface 34 of strip 16. Bdge 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 may not be the same. The resultant edge
surface profile comes to a point af the intersection of 36 and 36°. The intersection may
be al the mid plane M of the strip 16 as tHustrated 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 different, angles of inclination. When first paired edge surface 36,
10 36° is placed adjacent to the second paired edge surface 38,38’ of the immediately
preceding turn of steipl6, a void or gap in the shape of'a X resu 1t S, f@f‘rﬂs.,d gencraily by

an upright V and an inverted V with vestices gen.eraii:y*m verfical alignment, As above,

!‘»

hus formed, and joins/bonds the
two adjacesit gtrip -rsdgeﬁs t‘@gst}mr, as iustrated ge.ne.ral ly in FIG. 4(B).

15 ‘”iﬁ’.hc*p{}lymmfic .Sits‘i}:s 16 ithustrated in FIG, 3(C) includes convex edge-'suffams
thickness of the ribbon 16, 1.¢., the center of c::urva'ture__gjv:t:z1'=:=:rajﬁi v lies on the nud pianez

M of the strip 16. Aiﬁies‘il.ateiyﬁ *thﬁ,{%“{:—eliter‘ of ¢ urva:t,‘-.:;. re may e ab'-(}ve Of l slow the mid

20 thickness { of the strypy 16 as ilusérated. The radms of curvature may also be .f::qu.zzi to,

or less than, one half of the m‘ri} thickness t. When first edge surface 36 is placed

adj. acent to e second .f:dgf::a surface 38 of the :Té'zmmdiamiy oreceding turn thereof, & gap

esults generally in the form of a rounded X, similar {o the gap formed by the stvip

iii.u;s.i;fa;{:ed, in 3(R). The gap formed by the edges 36, 38 illustrated in 3(C) is generally

23 shawn in FIG. 4(C), with {ilier material or rod 40 placed within the gap, and
joins/bonds the two agdjacent strip edges together,.
The polymeric strip 16 of FIG. 3 D has concave first and second edge surfaces
36 and 38. Concave surfaces 36, 38 may have the same or different radif of curvature,
The center of curvature generally lies above the mid plane of the strip 16 (as illustrated
34 and the radius of curvature may be the same as, less thai, or greafer than one half of the

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

Gl g(, SUr f&u, 38 Of the M dia{ti\g t)I‘CL@dl g t‘ur"}’ *Qﬂﬂ}f‘a]i}’ U Shapgd Zap resy §f~;

rd‘i'

The gap formed by the edges 36, 5, 38 illustrated in S(f}} is generally shown in FIG. 4(13,;
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with filler material or rod 48 placed within the gap, and jomns bonds the two adiac
sirip edges together,,

The polymeric strip 16 of FIG. 3E has concave first and second edge surfaces
12 and 34, Concave surfaces 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 radius of

{5

stﬁp 16, Inthe e-xemplarv non-limiting embodiment shown n FHG. 3(E}, the radius of

4.

curvature of first edge surface 36 is the same as, or substantially the same as, the radius
of curvature of second edge surface 38. As ilfustrated, the radius of cusvature s

16 substantially 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
irmmmediately preceding fum, a gap with a circular or substanti ally civendar cross section
may result., This condition is illustrated gencrally in FIG. 4(E) with filler material or
rod 40 placed within the gap, and joins/bonds the two adjacent strip edges togeiher,.

Siumiiar results may be achieved if first and S&CBnd.edgf: surfaces 36, 38 have

Swwah
o~y

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 1.

fn embodiments of FIG, 3(8) in which the radii of curvature of {irst and second
edge surfaces 36, 38 are larger than one half of the strip thickness, a generally ovular

20 gap may result when first edge surface 36 is placed adjacent to the second edge surface

3% of the immediately preceding torn,

Other profiles may be formed on the first and second edge surfaces 36, 38 as
would be obvious to one of Ordmary ckifl in the art,

The strip or ribbon of material descrived in the above embodiments may be

25 formed, for example by an extrusion process, from any polvmeric resin maierial known

t0 those of 'ori.:iiﬁjary skilf in the art, such as for example, polyester, poiyamide,
polvurethane, polypropylene, pelyether ether ketone resins, e,

The filler material 40 may be formed as rods, for example by extrusion, with a

oross section smrtlar to, or the same, the gap formed by the st and second f:dge

59
>

surfaces 36, 38 of adjacent turns of the polymeric sirip or ribbon 16, The fitler matenial
44 '}:ﬁﬁayihe: formed from the same material as the polymeric sirip (6 or may be formed
from a different material. Both, the strip or ribbon material and the filler mater ial may

be reinforced using functional tensile strength bearing fibers or yams in the My, CD, or

14
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both, These reinforcing fibers or varns may be made from any polvmeric resin material

keown to those of ordinary skifl in the art, such as for example, polyester, rolvamide,

polyursthane, polypropylene, polyether efner ketone resing, or other materials such

aramids, glass, or industrial nylon.

According to one embodiment of the awan‘tior, the filler material or rod 40 ¢can
be subject to an energy source, such as, for example, infrared radiation (IR}, ultrasonic
waves, or & faser beam, such that the filler material or rod at least partially melts,
thereby joting the edge surfaces 36, 38, Alternatively, the energy source may be used

to at {east -piart?iaiiy melt the edge surfaces 36, 38, such that the filler material or rod 40

o

5 sandwiched between the melied edge surfaces, thereby joining the edge surfaces 36

oo

As described ahove and illustrated in FIGS. 4(A) through 4(B), the filler
material 40 may have cross sections in the form of a V, an X, a rounded X, a U, a

. Other cross sectional shapes, corresponding o first and second edge

surface 36, 38 profiles would be obvioas to one of ordinary skill |

circle, or an oval
i3

Two non-limiting examples of apparatuses for dsaamblmv strip 16 into a fabric
10 in accordance with this tnvention are shown in FIGS, 5-(!&) and 3(B}. In assemblir
the fabri

{6, concurrently or substantially conct

energy soures, at feast a portion of the fabric being made may be subject to a sideways
force as ﬁfi!'iSSi'-k’at-'@é- in FIGS. S{A) and 5{B). For example, as ithustrated in FYGS. 5(A)
and S(B), a s ly reel (for exaraple reel 26 of FIG. 2) is
already-formed fabric. The process coniprises

winding a strip of polymeric material, placing it adjacent to a previously wound strip,

and addin g the gap filler material or rod within the gap formed between the adioining

trip being unwound from a supply

being assembled to 2 portion of an

'-.f'

edges, and applying energy to the filler material or rod to form a “seam.” 'The seam

area may include first and second edge surfaces with the filler material. Exemplary

energy sources inchide an ultrasonic horn (FIG. 5(A)) and a laser beam (F1G. 5{(B)).
in the above embodiments, portions of the ribbon 16, for example {irst and

cond edge surfaces 36, 38 or upper and lower surfaces 32, 24,

functional coating. Function

wial coalings n

O
f.v

may be freated with a

nciude aninfrared (IR) or lasey absor

B
Fr>y L &

bieg
material orthe fi

functional coating may 'E}m"v‘i de a texture to one or more surfaces of the
ribbon 16. A functional coating may be applied prior to spirall

ally wrapping tha ribbon
sirip 16 to etther to the full sirip or just the edge areas to form a fabric 10, or the
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A

Wy

?-i'

)

functional coating may by applied after the fabric 10 is assembied. Ifg functional
cogting is applied to the ribbon 16 before spirally wrapping the ribbon to form the
fabric, an additional coating or coa tings may be applied to one or more surf faces after
the fabric is formed. The additional coating or coatings may be the same as, or
different than, any coating a'ppﬁ&d: priog to forming the fahric.

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,
oraving, embossing or eiching.

The fabric may have smooth inner 12 and outer 14 surfaces as produced, or the
fabric may be processed {o achieve the desired smooth surface. The process or
processes used to form the smooth surface may be a coating process or may be a
mechanical process known {o the art.

The fabric 10 may be impermeable to air and or water, In some embodiments, a
portion of the fabric, or the entire fabric, may be made p&rmeaine to air or water, for
example, by forming passages through the thickness t of the fabric. Passages 42 as
Hiustrated in FIG. 6 may be formed by mechanical operations, such as punching or

driliing, or by thermal operations, such as laser drilling. FIG. 6 illustrates & permeable

fabric made according to the embodiment of FIG. 4(A), although any other

7 8

embodiment m ay be made permeable by a similar process. In some applications, it
may be desirable to provide predictable permeability in certain aveas by providing
passages 42 of a predetermined size or shape in a preselected patiern. In some
instances, this may require nroviding a passage 4 12 through the filler material or rod 40
i1l & Seat area.

Passages 42 may be circular ip shape, and may have diameters ranging from
0.12 mun to 2,54 mun or la arger. (ther shapes or sizes may be used 1o oreate a
vermeable to air and/or water vegions as desired.

The strips of material, commonly produced as polymerie ribbon or industrial

strapping material, described in the above embodiments may nchide a reinforcing

material 10 impmw the mechanical strength of the overall structure. Forgemmpie,., the

direction ;\Mi’}‘ of the sirip, The reinforcement may be oriented parallel to the

Nl

longitudinal axis of the sirip of material 16 along the length of the ;;tr.appin-g; matarial, or

they may be oriented at an angle to the longitudinal axis of the strip 16, The

6
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reinforcing material may be melu ded 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

raterial of the strapping or they may be partially embedded onto one or both surfaces

=

of the s-trap_p g ynaterial, or both, Rainfbrcimz {fibers or vams may be formed of & high-

£

and/or crack

r-'¢
l‘

and Nmﬁe;x:@,;aﬁd Ay pmvi‘de exiva stren gth, 't-e-‘ﬁsd - modulus, tea

resistance, resistance to abrasion and/or chemical degradaiton to the sm*ip of material or

strapping material. Broadly, the remforcing fibers or yarms may be made from organic
] or inorganic materials, or thﬁrm-aplastic and/or thermosetiing polymers. Non-limiting

examples of suitable fiber materials include polyester, polyethylene, polyamide, glass,

carbon, and metals such as steel.

’

in embodiments where industrial strapplog is used as the strip of material,

strapping is usually supplied in continuous lengths with the product having a

P
Ly

rectangular cross secfion. [t is a tough, general purpose, us suatly untreated p{}lyester

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

'xd

applications. It has excellent mechanical strength and dimensional stability as noted
sarliar, and does not become brittle with age under normal conditions. Strapping has
good resistance 1o moisture and most chemicals, and can withstand temperatures of =Tl

pis degrees C o 130 degrees  or move. Ev nical cross-sectional dimensions of a strapping
material that may be used in the present mvention fa.re.,. tor example, 6. 30mm (or more)
thickness and 10mm {or more) width. The strapping may be formed with the desfred
lenpgthwise edag@: srofile as discussed above, or the profile may be formed in a separate
machining step.

25 While untaxial strapping is found to have the maximurn MD modulus,
oroperties other than modulus may also be important, For example, if the MD moduius
is too high for the strapping material, then crack and flex fatigue resistance of the final
sinicture may be unacceptable. Alternatively, CD properties of the {inal stricture may
also be important. Por instance, when referring to PET nuaterial and material strips of

30 the same thickness, non-oriented strips may have a typical MD modulus of about 3GPa
and strength of about S0MPa. On the other hand, a biaxially oriented strip may have 4

MD modultus of about 4. 7GPa and strepgth of about 170MPa. I is found that

modifying the processing of a unisxial strip such that the MDD modulus may be between

L
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5~10GPa and strength may be equal to or greater than 250MPa, may resuit in a strip
with CD strength approaching, apsmx;ma‘ioiyq {00MPa, Further the material may be
less brittle, 1.2, it may not crack when repeatedly tlexed, and may process betier when

joining the strips together. The bond between the strips may also resist separation

L

during the intended vse on the production machine,

One method to hold together and bond/joln the adjacent strips, according to one
z;?:-mbodimemef the imemi on, is 1o &dwm ﬁa_dja{;en'i strips edgas W th a gap filler
keeprtfh&ﬁdges in contact with aas::.i other. The filler materiai may be a reactive
1k muaterial, for instance a material reactive to an energ gy source, such as, for ex ample,

infrared radiation (IR}, ultrasonic waves, a laser beam, or another energy source. The

adhesive properties 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, preferably

15 the sirip that has already been *m‘undiﬁm q pimi down agamst a s pm?ung roll while

cross sectional shape and dinmension nest to an edge of*"h {irst strip. Thaapparam

may also push a second strip, preferably the strip being unwound, up against the ifstfip

being held down, with the gap filler material adjacesnt {o each edge. An energy source,
26 for example ultrasonic or laser, may be applied to the filler; 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 material, to form the desired bond
between the adjacent edges. Two pon-limiting examples of assembly apparatus
adapted to create such a bond are Hlustrated in Figs, (A} and 5(B). Examples of strips

u

achered toge sther with a filler material are Hlustrated in Figs. TA-TC,

L}
-l

ates to papermaker’s fabrics, namely the forming,

=y

The present invention re

press, drver fabrics, and through air dryer {TAD) fabrics, also known as paper machine.
clothing, on which paper s manufactured on a paper machine. Also, the wvention may

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

.

30 be used on g paper machine. In addition, the present invention may be applied in other

industrial settings where indusirial belts are used {o convey and/or dewater a material,

Purthermore, the present invention may be used as a belt and/or sieeve used in the

1%
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production of nonwovens by processes such as airfaid, melt blowing, spunbonding, and
hydroentangling

The inventive iahm as noted earlier, may be used as a substrate foruse ina
forming fabric, press fabrie, dryer fabric, through air drver {TAD) fabric, shog¢ press or

3 transfer or calender belt, or & process belt used for a dewatering process, or in airlaid,
melt blowing, spunbonding, hydrosntangling processes. The inventive fabric, belt or
sieeve may include one or more additional fayers, for example textile layers, on top of
or under the substrate formed using the strips of material. For example, a MD varn
areay may be laminated 1o the backside of the belt or sleeve to create void spaces.

84 Alternatively, the one or more layers may be provided in between two fayers of
industrial fabric made according to this invention, The additional layers used may be
any of woven or nonwoven materials, MD or CD varn arrays, spirally wound strips of
woven material that have a widih less than the width of the fabvic, fibrous webs, filns,

or a combination thereof, and may be attached 1o the substrate using any sujtable

e
Lo

techmique known 1o one of ordinary skill in the art. Needle punching, thermal bonding

and chemical bonding are but few examples.

II
r-m

A8 noted earlier, the industrial fabric, belt or siceve of the inveniion may be

used inthe forming, press and dryer sections, including a through air dryer (TAD), of a

paper machine, The fabric, belt or sieeve may also be used as a sheet-transfer, sho

<o

20 press or calender belt, o ag other wndustrial process belts, such as corrugator belts, Th

inventive fabric, belt or slesve may have a texture on one or both surfaces, which can

be produced using any of the means known in the art, such as for example, sanding,

graving E.eznbtjsﬁﬁg oretening. The fabric may also be used as part ot a textile

finishing belt, such as a sanforizing belt or tannery belt, for example. Moreover, the
25 fabric, belt or sleeve of the Invention may be used in other industrial settings where

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

belt on sigeve may be iis';ﬁ{‘l‘f as & qul'p'f-fmﬁm‘iﬁ{j}Q':;";3"-* In prmfsmg but in a bel t Libeu, {0

dewater recyeled paper during the deinking process, such as a dewatering belt ona

double-nip-thickener (DNT) deinking machine; or in a sludge dewatering belt,
34 According to one exernplary emtbodiment, the fabric, belt or sleeve of the
present invention may optionally inchade a functional coating on one or both ol s

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

may altern *twwv be textured in some manner using any of the means known in the arg,

19
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as for example, sanding, graving, embossing or etching, The functional coating
can be any of the materials known to one of ordinary skill in the art, such as for

rubber, and the functional coating may optionally include particles such as nano {illers,

which can Improve resistance to flex fatigue, crack propagation or wear characteristics

-~

of the inventive fabric, belt or slegve.

The fabric, belt or slesve of the present invention may also be used as a
reinforcing base or substrate in a fornming fabric, press fabric, dryer fabric, through aly

dryer {TAD} fabric, shoe press or transfer or calender belt, a process belt used in

L

airlaid, melt blowing, spunbonding, or hydroentangling processes, sheet-transfer belt,
forming or pulp-pressing belt, dewatering belt on a double-nip-thickener (NT)
deinking machine, or & slindge dewatering belt.

Although preforred embodiments of the present invention and modifications
thereof have been described in detail herein, it is to be understood that the mvention 1s
rot Hmited to these precise embodiments and modifications, and that other

modifications and variations may be effected by one skilled in the art without departing

o

F

from the spirit and scope of the invention as defined by the appended claims.

20
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WHAT IS CLAIMED I&:
. An endiess industrial belt or sleeve comprising:
a polymeric material in the form of a ribbon comprising
a first longitadinal edge surface having a first edge profile, and

a second longitudinal edge surface having a second edge profile,

o

+

said polymeric material being spsraihf wound in a plurality of turns such that the
first longitudingl 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

10 a filler material inserted in said gap, wherein a cross-sectional shape and
dimension of said filler material corresponds to the cross-sectional shape and
dimension of said gap.

.
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i3 thickness of §.300um or gore, and & width of 10mm or more,

3. The belt or sleeve according to claim 1, wherein said belt or sleeve is impermeable

10 awr and/or watcr.

20 4. The belt or sleeve according to claim 1, wherein said belt or sleeve is permeable to

awr and/or water,

5. The belt or steeve according to clain 4, wherein satd belt or sleeve is made
permeabie to air and/or water through voids or holes through said belt or sleeve,

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

(A
iR

The belt or sleeve according to elaim 5_, wherein said voids or holes are formed ina

A3

predetermined size, shape or orientati

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

diameter in the range of 0,12 mum to 2.54 mm or more.

“

8. The belt or sleeve according to claim |

.

further comprising:

o
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AR upper suy face and
a tower surface generally parsliel to said upper surface,

wher (‘1"‘- said belt or sieeve has a texhure on one or both surfaces.

3 9. 'tThe belt or sleeve accarding {o claim 8, wherein said texture is provided by
sanding, graving, embossing or etching.
10, The belt or steeve according to claim 1, wherein said belt or sleeve i3 sooth on
one or both surfaces,
10
1. The beit 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,
15 12. The belt or sleeve according to colaim 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
texture on at feast one side of the belt.
263
{4, The belt or sleeve according to claim 12, wherein satd functional coating provides
an infrared (IR} absorbing laver.
{5, The belt or slesve according to clamm 1, wherein sald polymerie ribbon material
25 includes a reinforcing material, the reinforcing material selected from the group
consisting of fibers or varns.
16. The belt or sleeve according to claim 15, wherein said fibers ov yarns are made of a
material selected from the group consisting of aramids, thermoplastic polymers,
30 thermoseiting polymers, giass, carbon, and steel.

17, The belt or sleeve according to olaim 1, wherein said first and second edge profiles

are adapted to accept said filler material,

-
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18. The belt or sleeve accordi B to claim 17, wherein said filler material faciliiates s yoint

formation.

5 149, The belt or steeve aceg rdmg to claim 17, wherain said filler material includes a

reinforcing material.

2{. 'The belt or sleeve according to claim 17, wherein said filler material includes

profiled surfaces corresponding to the first and second edge profiles.

21. The belt or sleeve according to claim 17, wherein sard first god second edge profiies
inciude a shape adapted to accept a filler material configured as a profiled rod.

1.

22, The belt or siseve according 1o ¢laim 21, wherein said profifed rod is configured

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

23, The belt or sleeve according to clainy 17, wherein sald fitler myaterial and/or said
- LA |
edge surfaces is at ieast partial 1 y meited and bonded asing IR radiation, faser, or

alirasonto ensrgy.

24. A method for forming a belt or sleeve, the methad comprising the steps of:
spiratly winding one or more strips of polyneric material around

a plurakity of parallel process rolls, wherein said one or more strips of

'l-v-

polymeric material 18 a ribbon material comprising a first longitudinal
25 adge surface including a first edge surface profile and a second
fongitudinal edge surface including a second edge surface profile,
wherein the first longitudinal edge surface profile abuts said second
longitudinal edge surface profile of an adjacent spiral turn of said
polymeric material, thereby forming a gap therebetween; and

39 inserting a filler material in said gap, wherein a cross-sectional

shape of satd tiller mat@lla] corresponds to the cross-sectional shape of

said gap.
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25, The method according to claim 24, wherein energy from a {aser, infrared or
ultrasonic source § applied o af teast partially melt a portion of the edge surfaces

of the strip and/or the filler material to bond/join satd edges to gach other,

£y

26. The method according t0 olatm 24, wherein said polymeric strip material has

thickness of §.30mm or more, and a width of 10mm or more.

27. The method according to claim 24, wherein said belt or sieeve is impermeable
10 air or water,

Ly
28. The method acu}r(‘mg to claim 24, further comprising the step of creating a

.ﬁabri{:, satd voids or holes cregted usiﬁg a mechanical or thermal means,

i5 28,  The method according to claim 28, wherein said volds or holes ave formed

i @ predetermined size, shape or orientation,

30. The method according to clatm 28, wherein said voids or holes have a nominal

diammeter in the range of G P2 mm to 2,34 mum of more,

M

31, The method according to clain 24, wherein said one or more sinps of ﬁoiv,mm,,

material are formed with said profiled longitudinal edge surfaces.

32, The method according to clatm 24, wherein said fivst and second edge surface

T
L

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

are formed.

33. The method according to claim 24, wherein said belt or sleeve includes an upper
surface and & fower surface, at least one surface is provided with a texture,

36
34,7 ding to ¢laim 33, wh id texture is provided by sanding
34. The method according to claim 33, wherein said texture is provided by sanding,

graving, embaossing or elching.
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33, The method according to claim 24, wherein said belt or sleeve is smooth on one

or hoth surfaces.

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

iy

37. The method according to claim 36, further comyprising the step of providing a

{exnire to the functional coating.

10 38. The method according to claim 24, further comprising the step of reintorcing

said poiymeric ribbon material in the MD of the sleeve or belt with fibers or yams.

39. The method according to claim 38, wherein said fibers or yarns are made of a
materia selected from the group consisting of arantids, thermoplastic polymers,

b |

thermosetting polymers, glass, carbon, and steel

V.

ek
L

4{). The method according to claim 24 further comprising the step oft

providing said filler material including profiled surfaces corresponding to the

tirst and second edge profiles.
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