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IMPROVED SPIRAL FABRICS
BACKGROUND OF THE INVENTION

Field of the Tiivetition

The present invention relates to spiral fabrics. More specifically, the
present invention relates to spiral-link fabrics having coils with relatively large
widths utilized on a papermaking machine and other industrial applications.
Description of the Related Art

During the papermaking process, a cellulosic fibrous web is formed by B
Ad‘ep()si‘ting a ﬁb"rous‘ slutty, that is, an'aqueous dispersion of cellulose fibers, onto a
mdvirlg foiming fabric in a forrﬁing section of a paper machine. A large amount of
water is drainied from the slurry throtigh the forming fabric, leaving the cellulosic
fibrous weB en the surface of the forming fabric.
The newly formed cellulosic fibrous web proceeds from the forming section
Ato a press sectiom, whlch includes a series of press nips. The cellulos1c fibrous web
passes through the press nips supported by apress fabric, or, as is often the case,
‘between two such press fabrics. In the press nips, the cellulosic fibrous web is
subjected to compressive forces which squeeze water therefrom, and which adhere
the cellulosie fibers in the web to 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 ot returii to the paper sheet.

The paper sheet finally proceeds to a dryer section, which includes at least

.- ohe senes of rotatable dryer drums or cylinders, Wthh are internally heated by

. stea.m The newly formed paper shieet is directed in a serpentme path sequentially

o ~;:;;close1y agamst the surfaces of the drums. The heated diums reduce the water

30

und each in- the series of drums bya dryer fabric, which holds the paper sheet

. content of the paper sheet to a desirable level through evaporatlon.
. It should be appreciated that the forming, press and dryer fabrics all take the
form of endless loops on the paper machine and function in the manner of

conveyors. It should further be appreciated that paper manufacture is a continuous
1
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process which proceeds at considerable speeds. That is to say, the fibrous slurry is

continuously deposited onto the forming fabric in the forming section, while a

‘newfy manufactured paper sheet is continuously wound onto rolls after it exits

" fiom thie dryer section.

Fabrics in modern papermaking machines may have a width of from 5 to
over 33 feet, a length of from 40 to over 400 feet and weigh from approximately

100 to over 3,000 pounds. These fabrics wear out and requirc replacement.

- Replacement of fabrics often involves taking the méchine out of service, removing

the worh fabric, setting up to 1nsta11 a fabric and mstallmg the new fabnc

For example, because of the solid support beams for dryer sectlons all

-dryer fabric must have a seam. Installatlon of the fabric includes pulling the fabric -

body onto a machine and joining the fabric ends to form an endless belt. The seam
region of any wotkable fabric must behave in use as close to the body of the fabric
in ordér to prevent the periodic miarking by the seam regior; of the paper product -
beiiig mariufactured.

_ A fabric may be formed completely of spiral coils (so called “spiral;li‘nk
fabric”) as taught by Gauthier, U.S. Patent 4,567,077; which is incorporated herein
by reference. In such a fabric, spiral coils are connected to each other by at least

one connecting pin, pintie or the like. In theory, the seam can therefore be at any

. ( L
location in the fabric body where a connecting pin may be removed. Spiral-link

fabrics offer a number of advantages over traditional fabric. For example, the seam

of a spiral-link fabric is geometrically similar to the fabric body, and thus is less

: ‘llkely to mark the paper- sheet In addition, spiral-link fabrics may withstand
~ﬂattemng, thus unpartmg conistant permeablhty to ﬂulds (m partlcular a1r) whlch

would Stherwise pass thierethrough. Dueto these advantageous featiires, spual—lmk
fabrics are used in papetmaking machines, particularly for drying sheets of paper
Wher‘eip water vapor is removed which passes through the'spiral—link fabﬁc. Spiral
link fabrics have other industrial applications where they act as industriai

conveyors and may be coated or otherwise impregnated with a resin depending

upon the application.
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Unfortunately, the production of spiral-link fabrics is both labor-intensive
and expenswe For example, spiral-link fabrics are constructed of many small

spiral elements that must be coiled and assembled. The mu1t1ple manufacturing

‘ steps of coiling, interdigitating, and interconnecting spiral coils makes the process

costly. In addition, it is difficult to interconnect the spiral. coils because a pin,
pintle or the like is inserted through small channels formed from the interdigitated

spiral coils. Production time for such fabric is compounded because the small

. width of the spiral coils requires a large number of pintles, as fabrics may be

formed in a width of from 5 to over 33 feet and a length of from 40 to over 400
feet. Futther, the large number of pintles substantially covers the fabric resulting in
a fabric that is diagonally stiff during operation.

In addition, A‘\‘stuffers” in the form of yarns or the like are typically inserted

within the inner space of each spiral coil to lower the permeability of the fabric.

_Cutrently, stuffers are pushed or stuffed into the innier space of each spiral coil one

portion at a time. As is to be appreciated, such stuffing method limits the'material

‘Which may be used as stuffers because the stuffer must be sufficiently stiff 6r rigid
to facilitate insertion into the small coil opening and across the full width of the

fabric. Further, because the stuffers are pushed into the fabric, the process of

inserting the stﬁffers may be slow and labor-intensive.

The present invention overcomes these shortcomings by providing a spiral-
link fabric with wide spiral coils.

| SUMMARY OF THE INVENTION

The inventors of the present invention have recognized that a splral-hnk

R --‘fabnc havmg Wlde sp1ra1 coxls may overcome the shortcommgs of the pnor At
28 |

Accordlngly, a splral-lmk fabric foruse in a papermakmg tnachine or other" ‘
industrial dpplication is provided which may include a plurahty of s1de—by-51de
spiral coils. The spiral coils may be interciigitated and interconnected by a series of
parallel pintles extending through channels formed from the interdigitated spiral
coils. Each spiral coil has a width of approximately 12 mm or larger. The ratio of
the coil width to the coil thickness can be about 0.5 or less. These larger spiral

3
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coils allow for versatility in selecting stuffers not heretofore realized, such that they
may go beyond their traditional role involving permeability.

The prese‘nt inivention will now be described in more complete detail with

Teference being made to the figures wherein like reference numerals denote like

-elements and parts, which are identified below.
BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understandmg of the invention, reference is made to

the following description and accompanying drawings, in which:
FIGs. 1a and 1b are views of a spiral-link fabric in accordance with an
!
FIG. 2 is a diagram of a pintle usable in the present spiral-link fabric; and
FIG. 3 is a photograph of present spiral-link fabrics with stuffer inserts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present invention will be described in the

context of a papermaking dryer fabric. However, it should be noted that the

‘presénit invention may be used in other sections of a papermachine, as well as in

other industrial §e'ttings where. spiral-link fabrics have heretofor found application
as industrial fabtics. Accordingly, the invention should be.

FIGs. 1a-and 1b are views of a spiral-link fabric 10 in accordance with an

'ernbodnnent of the present invention. Spiral-link fabric 10 may mclude a plurality

of 31de-by~51de spiral coils, such as coils 12 and 14, with each coil havmg a coil

thickness.and a c01l width 18 Spiral coils 12 and 14 are substantlally dlsposed in a

. dlrectmn transverSe relative to the longitudinal axis of the’ fabnc (Whlch is afong

the rurmlng or machlne ditection of the fabnc) The turhs 6f sprrals 12 and 14 may L
be inclined in a predetermined manner. Spirals 12 and 14 are 1nterd1g1tated ahd -
interconnected by a series of pé‘rallel or substantially parallel pintles or pins 24, ot
the like, extending thl‘ougl"l channels 26 formed from the interdigitated spiral coils
12 and 14. Further, stuffer inserts 28 may be inserted or. otherwise disposed within
openirr\gs 20 and 22 of spirals 12 or 14.

4
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7
i

The present invention provides spiral coils 12 and 14 that are significantly

‘wider than prior art designs. Forexample, coil width 18 may be from about 12 mm

J ,
to 150 mm or about 0.5 to 6 inches. Further, spiral coils 12 and 14 may have a

tatio of coil thickness 16 to coil width 18 of approximately 0.5 or less.

As a general example of the present invention, spiral coils 12 and 14 may

‘be round in cross section having a coil thickness 16 of 3.3 mm and a coil width 18
"of 28.5-mm. Spiral coils 12 and 14 would then have a ratio of coil thickness 16 to
- -coil width 18.of about 0.11.

- Further splral ¢oils 12 and 14 may be formed of a polymer (such as

: polyester) métal of othér material suitable for this purpose known to those so -

skilled in the att. As is appréciated, the starting yarn or material, e.g., a -
mbnoﬁiament, ‘used to make-the spiral coils 12 and 14 may be in various shapes. It
may be, for example, round, rectangular, oval, or may be flattened, which shape
may be determined by one of skill in the art on the basis of the ultimate use of the
spiral-link fabric and the perfonnance specifications required therefore. Further,
spiral coils 12 and 14 may be formed from a monofilament or Iﬁultiﬁlament
material, which, if they are multifilament, may be treated or coated if necessary to
ensure that the coils retain the ability to maintain their shape. The spiral coils 12
and 14 themselves may take on various shapes from, for example, round or helical
to oval as shown in the figures.

he wider spiral coils of the present invéntion provide advantages over

current spiral-link fabric designs. For example, coil width 18 determines the

A mimber of coils per length of fabric. A wider coil means less coils or assembhes

per length of fabric which may result in faster prodiiction of the fabric. Because L i

"the w1der coils of thé present invention may requlre fewer pintles to mterconnect

per length of fabric, the spiral fabrics may be easier to form and may require less
labor and cost. Fm'ther the wider spiral coils of the present invention may allow

easy and quick mstallatlon of pintles 24 through channels 26. Accordingly, the

" present invention may effectively reduce the time and cost for manufacturing fabric

10.
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Pintle 24 may be pre-crimped or may have a stepped diameter. That is, the
diameter of pintle may not be the same throughout its length. As shown in FIG. 2,

‘first portion 25 has a first diameter and second portion 27 has a second diameter

- different than the first diameter. In this way, pintles 24 may provide wider coil

spacing and use less material. It is also contemplated by the present invention that
the pintles may alternatively have a non-round shape, or may be deformable under

pressure. Further, the pintles 24 may be flexible and may reduce diagonal

.Stfcss/ strain of the fabric during operation.

In addltlon the spiral coils of the present mventlon while functioning as

. the pnmary structural meinbers of thie fabric in all directions, also serve as carriers
for stuffer inserts 28. For example, spiral coils 12 and 14 provide the fabric’s MD
‘étrength and continuum as well as providing the “seam” or basis for becoming an

- endless belt. However, as the spiral coils of the present invention are wider than

those of the prior art, and accordingly may accommodate larger stuffers than are

p‘ossiblé in the prior art, it is also a facet of the present invention that the stuffers

‘may also impart structural characteristics to the spiral-link fabric. For example, the

composition of the stuffer inserts may alter the CD stiffness and the diagonal
stress/strain of the spiral-link fabric. Accordingly, stuffer insert 28 may be
désigned to optimize fabric properﬁes and characteristics, for ;:iample,
permeability.

FIG. 3 is a photograph of side—byfsicie view of portions of spiral-link fabrics

30 and 32 in accordance with an embodiment of the present invention. As shown,

Q;'.fabnc 30 and 32 have relatlvely wide sp1ra1 coils 34 and 36 whlch prov1de mner

‘ ce f(‘)r‘msertlo‘n of stuffer mserts 40 and 42, Stuffer 1nseﬂs 40 and 42 may be sy

' "formed from otie or mote different materials, wh1ch may be rigid of flexible.

The stuffer inserts of the present invention may be formed from a material
which is woven, knitted, or molded, or may be formed from extruded sheets of
polymeric material or films, and may be continuous or formed from a number of
discontinuous portions. In addition, the stuffer insert may be simply disposed
within a spiral coil, or attached or fixed to the spiral coils. If fixed, the stuffer

6
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inserts may be fixed to spiral coils at its edges, center or at multiple points along
the coils. The stuffer insert may include edges having grooves, ridges or so forth to
facilitate the fixing of the stuffer insert to the coils. In addition, the stuffer inset
: may be stretched or relaxed to obtain a desired permeability or permeability profile
5  for the fabric.
Further, the present invention includes stuffer inserts that are non-uniform
in at least one dimension throughout the length of each individual stuffer. In many
..... dryer sections, the sheet moisture profile is such that the sheet edges are drier than
thie center. A fabric that is more permeable in the center would contribute to
10 flattening this unwantéd non-uniform profile. For instance, in a spiral link fabric of
v flie present invention, a stuffer insert may have one effective diameter along its
| Ieng'th at the ends er edges of the fabric and a'second effective diameter at the
fabric center. Effective diameter is a relative term to define the ability of both
round and nonround cross section stuffers to affect the fabric characteristic desired.
15  The effective diameter of the stuffer near the fabric edges can be greater than that
at the center of the fabric. This results in the spiral link fabric to have edge areas
with a lower permeability than the fabric center, so as to correct the sheet moisture
profile. Of coutse, if the sheet profile is such that the edges are wet and the center
is dry, a spiral link fabric with stuffer inserts so designed as to make the center area
20  less permeable than the fabric edges can also be constructed. Alternatively, various
mechanical alterations of the stuffer, including but not limited to crimps, fole,

perforations and the like may be distributed throughout the stuffer in a non-uniform

v manner Such a stuffer of the present invention may include a stuffer that has been,,

- . p 1 such a manner that the number of “cnmps of “folds”
25 ' 'dlspersed throughout the length of the stuffer For example a stuffer may have a
larger number of “crimps” or “folds” dispersed throughout the ends of the stuffer
than are present in the center of the stuffer.
As is to be appreciated, current stuffer designs must be sufficiently stiff and
rigid so as to be able to be pushed into the small coil openings and across the full
30  width of the spiral-link fabric. This typically involved the use of yarns. In
7
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contrast, the wide spiral coils of the present invention enable t\he stuffer inserts to
be pulled through the spiral coils. The stuffer insert may be pulled by a rapier,
giipper, or the like. In this way, the process to make the spiral-link fabric may be
formed faster and may be less labor-intensive. Accordingly, the present invention
may effectively reduce the time and cost for manufacturing a fabric. Asis
appreciatéd, there may be other ways of pulling the stuffer insert Within the spiral

coils of the present invention as known to those so skilled in the art.

-+ — - . .. Further, the stuffer inserts.of the present invention may be forimed of softer,

more flexible and less éxpensive rﬂaterials than prior art stuffers because the stuffer

inisert may now be pulled though the fabric instead of pushed through. As-a result,

" thie present fabric may be more flexible and less diagonally stiff than prior art
piral-link fabtics, imptoving the guiding and tracking of the fabric.

"fhus, the presént invention’s advantages are realized, and although

preferied embodiments have been disclosed and described in detail herein, its

| scope and objects should not be limited thereby; rather its écope should be

determined by that of the appended claims.

PCT/US2005/042034



10

15

20

.25

30

WO 2006/065454

round, rectangular, oval, flatténed or other noncircular shape.

-~ disposéd within one ot friore spiral coils.

PCT/US2005/042034

WHAT IS CLAIMED IS:

1. A spiral-link fabric for use in a papermaking machine comprising a

' pliirali:fy of spiral coils arranged in a predetefmined mariner such that adjacent ones

of side-by-side spiral coils are interdigitated with each other so as to form a channel
and interconnected by a pintle extending through the channel, whetein at least some

of the plurality of spiral coils have a coil width of approximately 12 mm or larger.

_ 2. . The spiral-link fabric of claim 1, wherein each spiral coil has a coil

' ‘thicknéss associated therewith, and wherein a ratio of the coil thickness to coil

width is approximately 0.5 or less.

oo . - ) : P
3. .The spiral-link fabric of claim 1, whetein the spiral coils are formed -

from monofilaments; or multifilaments which are coated.

4. The 'spiral—iink fabric of claim 3, wherein the monofilaments are
{

5. The si)'iral-link fabric of claim 1, wherein the pintle is selected from

the group consisting of: round pintles, non-round pintles, pre-crimped pintles, and

| stepped diameter pintles.

6. The spiral-link fabric of claim 1, further comprising a stuffer insert

e .

7. The spiral-link fabric of claim 6, wherein the stuffer insert

,’c’émpﬁSes a material ‘which is'woven, knitted, or molded, or formed from extruded

‘shests of polymeric thaterial or filins.

8. The spiral-link fabric of claim 6, wherein the stuffer inseit is non- -
unifori in at least one dimension along its length.
9
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9. The spiral-link fabric of claim 8, wherein the stuffer insert has a
varymg effective diamneter along its length.

10.  The spiral-link fabric of claim 8, wherein the stuffer insert has
crimps, folds, and/ or-perforations distributed in a non-uniform manner throughout

the length and/or diameter thereof.

11.  The spiral-link fabric of claim 1, further comprising a stuffer insert

disposed withir one or more spiral coils and, wherein the fabric has a variable

" permeability along its width.

12.  The spiral-link fabric of claim 1, wherein the spiral coils have a

circular, oval or othier noncircular shape.

13. The spiral-link fabric of claim 1, wherein the plurality of spiral coils

have a coil width in the range of approximately 12 mm to 150 mm.

14.  The spiral-link fabric of claim 1, wherein the stuffer insert includes

édges having grooves or ridges.

15. | “The spiral—link fabric of claim 1, wherein the stuffer insert is

-~ _.attached or fixed to the respective spiral coil. 7

16, The spiral-link fabric of claim 1, wherein the stuffer insert is

_ continuous or discontinuous.

17. A method of forming a spiral-link fabric for ﬁse in a papermaking

machine comprising the steps of:

10



WO 2006/065454 PCT/US2005/042034

arranging a plurality of spiral coils in a predetermined manner such that
adjacent ones of side-by-side spiral coils are interdigitated with each other so as to
form a channel;
| extending a pintle through each said channel formed from the interdigitated
5 Spiral coils; and N
wherein at least some of the plurality of spiral coils have a coil width of
approximately 12 mm or larger. '
18. ~ The method of claim 17, wherein each spiral coil has a coil
10 - thickiiess 'aé‘sdciatjed therewith, and wherein a ratio of the coil thickness to coil

' width is approximately 0.5 or less.

19.  The method of claim 17, further comprising the step of inserting a
.  stiiffer insert through at least one spiral coil.
15 | | |
| 20.  The method of claim 19, whetein the stuffer insert is pulled through

the at least one spiral coil.

11
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