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SPIRAL FABRICS

BACKGROUND OF THE INVENTION.
[he01]

foni0z] “Thie presemt invertion relates ‘to. spiral fabrics.
More specifically, the'prosent bivention refatés fo spiral-link
fabrics: having colls with relalively larze widihs wilized ou
Y I‘I.lle‘]]'l'lL]l}b miachine and other indystrial :ippl]C:IIIOIIS

166003]

[000d] During. e papenpaking process; ‘o céllnlosic
fibrous.web js formed by depositing a fibrous shurry. that is.
An dqueons dispersion. of edthulasé fibers, onto 3 maving
forming fobrie in a forming seclion ol a paper machine, A
large amount.of water.is drained {rom the sy through the
lorming inbric, leaving he cc]]u]umc fibrous web on ihe
sutfhee ol the fonmug: fabuic.

To00%]  The newly formed cellulosic fibrous web.proceeds
from the lorming section to a press section, which includes
g serigs. ol press nips:.. The cellidosic fibrous web passes
through the press nips supported by a press fabeic; on. os is
bften the case, between two such press fabrics. In the press
nips. the cellujosic brous web is 'subjécted to compreéssive
forces which squu_a winer lierefrom, and which adhere e
cellulosic fbers in the web to.one nother o tum he
celhilosic fibrous web dnto a peper sheet. The water is
aceepted by the priss Tabrie or Tabrics and, ideally, does not
réturn to the paper sheet.

[000&] -The paper sheet nally proceeds to a dryer. section,
whicli includes at least pinz series of rotatable dryer drums of
eylinders, which are. intemully heated by steam, The.newly
formed poper shéet is ditected i a gerpentine path sequen-
tially around ench iu the sefes of drums by a.dryer fabric.

1. Field of the Inveition

2. Drescription of he Related Art

w inch helds the paper shieel elosely ugainst the surfaces ol

the drums. The heated drums reduee the waler content-of the
paper sheet W . dedirable level thirough evipuoistion,

(00077 1t should Be-dppreciated 1kt the Brming. press and
dryer abrics all take the form of endless: Toops onthe. paper
machivie snd fonction {n ihe.manner 8f copveyars, It should
further be appreciated that paper manufzctire is @ continu-
pud process which proceeds al considerahle speeds. That js

1o say. the tbrous slurry is-confinueusly depositet ento tic

forming fabrie in'the farming section, while a newly mann-
lactured puper sheet Is. coutinuously wannd onto rolls afler
#oexits from e dryer Sectitn,

[0008] Fabrids in -modem pﬂpl’..i’l‘l‘l.’.]kiﬂg machines- may
have awidih of frony 3'to over 33 feet, a length of from 40
1w over 400 feet and weigh from Jppmxmmtt.]y 100 to over
3,000 pounds. These ﬁ]bncs. weak out and regquiré replace-
ment. Replacement of fabrics offen involves taking the
niaching put ol servies, reinuving the wom fabric. setling up
to install a Eabric and ihstalling the new fabric:

[0009}  For example. because of the solid support beams
for drver sections, all dryer fabr¢ must liave a Seani.
Installation of the Fabrie includes pulling the fabric body
anto 4 machine tad 'i{'Jin'inu the labric ends 10 form -an
endless belt. The seam region.of any workehle [abric muost
behave in use as elase o e Dbady of the: fabsie in order 10
prevent the periodic marking by the s¢am region ol the paper
product being-manafhetired..

papér sheet, B addition..
Hlattering, thus imparting. cosin-pennedability. to [luids (in
portieular aif) whicl would otherwise pass thereflrough.
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[0010] A Jabrie nidy be Jormed completély ol spinil cails
{s0 called “spirsl-lick fabric™} as taught by Gauthier, 11.8.
Pal. No. 4,567.077. which is iicarpornied Lerein iy reler-
ence. Tn such a tabric, spiral coils are- ponnected to- cach
ather by i least one codgecting pin. pintle or the 1ike. In
theory: the sean s Trerelore be at any focation in the ] lubric
body where's conedting pift may he removed, Spiral-link
r'ibi'lLS ollér o nunber of advanigges over taditiona] fabric.
For éxample. the séam of 4 spiral-link fabric is L,Lomcmmlly
similar to the L‘i“l‘l_}'i(l-bﬁd}'. and Tl IE desy ur\my i miork the
spiral-link fabrics muy withstand

Due:to these. advnnhgeuus features. spiril-link fabrics are
used in papermaking machines, particwlarly for drying
sheets ol paper wherein water. vapor is removed which
passes through the-spirml-liik fbtic. Bpiral link fabrics have
other indusirial applications where they a¢t os industriil
eonveyors and may be coated or oiherwise nupngudted with
& resin -depending upon the application.

'[0011_]_ Unfortunately, the production of spiral-link ﬁll_)rics
is both lnborintensive and cxpensive. For example, spiral-

link fabrics are constructed of many small spiral elements

‘thiat must be coiled and-assembled. The multiple manutac-

turing steps of coiling, 1merti1gncllmg. and interconnecting,
bplﬂ]. coils mokes the proeess costly. In addition, 71 s

dilflicult to inerconect the spiral coils becanse o piit, pintle

or the like i5. inserted through small chiannels formed ffom
the’ interdigitated spirl .eails, Prodinetion dme for such
Fabric 13 compounded becanse the small widih of the spiral

coils requures d@ large number of phitles, as fabrics may. be

férimed i s width of Iram 5 10 over 33 féet and a Jength of

Irom 40 1o over 400 feet: Further. the large number of pinties
-substantinlly covers the [abric resuliing in o fabric that is
diagonally sifl diring operalion.

=t

[012]  1n addition. *stuflers” in the fonn of yarns or the

like are typically nserted within the inper *»p"m. nf. cach

spiral coil 1o lower. the permenbility of e fabric, Cumently,
stullers are pushed or stulfed into the inneé .‘;pdCl: mf‘ cach
sphiad cuil one porliog ata g, As is 1o be appreciated, such

stulligp, method Hntis the material which may be used as

stullers beenitse the swuffer must be sul ﬂicient]y stifl or rigid
tu facilitate wsertivn. jnte the small coil opening and scross
the full width of the fibfic. Further. because he stuifies dre

‘pushed into the fabric, the process of” inserting the- stufllers

may be slow ind faborintensive,

{0011] The present inverion overcgines (hese shoriegnn-

ings by providing a spirnl-link {obric with wile spiral coils.
SUMMARY OF THE INVENTION

[0024] The inventors of the present invention have recog-
nizedl thit o spiral-Huk' [bbric having wide spiral Zoils nuy:
avercome.the shortcomings of the prior.ar,.

[4015]  Accordingly.a spiral-link fabric for (ise in a paper-
making, nvachine or oiher industeial application-is provided

which miny inelude o plorality, of side-by-side spiral coils.

Thie-spical eoils may be nterdigitated and infercamected by
a ‘geries ol parallel pintles extending through chamels
Tormed {rom the interdigitated spiral coils. Fach spiral ool
has a width of dp}'lll)h.lnhlii.]\' 12.mm or larger. The raio of
the ¢oil widih 1o the coil thickness-cun be- db(!lll 0.5 or Jess.
“_l%l. Iarger spiral eoils allow for versatility in selecting
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stullers nut heretfore yealized, such that they may go
bevond thuir tradditionul role involving permeability.

[0GE6] The present wiveniian will. dow bi deseribed in
Anore complele detnil with reference being made 1 e

Hgirres wherein like relerence numerals denote [ike Slemenfs
and parts. which-are 1dentified below,

BRIEF DESCRIPTION OF THE DRAWINGS.

[0017] For a mioré conplele understinding of thie fnven- -

lion, reference is made to the Tollowg description dnd
Jacconipanying: drawings. in which:

[N018] FIGSK. 1 and 15 are views ol 2 spiral-link Tabric n
accordance with an embodiment of the present inveation
[0019] FIG. 2 isa diagrim of 4 pintle nsable iy the-prescrit
gpiral-link lahric; and

[0020] FIG. 3 is a photograph of present-spiral-link fab-
rics wilh stuflr niséis,

BETAILED DESCRIPTIONOF THE
PREFERRED EMBODIMENTS

[0021] A preferred embodiinent of the presént:invention
wijl be deseribed in the context of a. p'}pcnml\mg dryer
Tabrie, Howover! i shoukl be noted that the present inven-
tion may bewsed in ollier sections ol 2 papermachine, as well

as in other industrial settings where spiral-link fibrics have

heretolor found applicatioe as inidustrial fabrics. Accerd-
ingly: the vention should be.

[0022) FIGS. 1a and 14 are views of'a spiral-link fabric 10
in accardance will an embodiment of the present invention.
Spiral-link Isbric 10 may inelude o plirality of side-by-side
spiral coils, such as coils 12 and 14, with each coil having
4 coil tekness and o coil width 18, Spiral coils 12 and {4
are substantinlly disposed.in a direction transverse relative to
1hé longitudinal axis of the. fabric (which is along thé

rupning or machine direction of the fabric). The wms of

spirals 12 and 14 may be inclined in a predetermined
wianngr. Spirals 12 and 14 are interdipiiaéd .and intercon-
nected by a series of parillel or substangially. parsllel piniles
arpins 24. or e like, extending threugh channels 26 formed

trom the interdigitated spirnl coils 12 and 14, Further stuffér

iu‘i;crlc;_ZB' may be inserted or othervise disposed within
op..mn s 2hand. 23 nj' Splrdl‘» 12 or 14

[0023]
14 than are significantly wider than prior ar designs. For
example, il width I8 may be Trom about 12 mm w 150
mm o dbout 0.510 Ginches. Further, spiral eoils 12-and 14
maty have a-ratie of coil thickness 16 1o, eoil width I8 of
approximatedy 0.3 ok less,

[0024] As a general exainple of the presen inveniion,

spiral éwils 12 and 14 may be round in cross section havm;:,
a coil thickness 16 of 3.3 pun and 2 coil widih 18.0f 28.3
sm. Spizal coils 12 and 18 would thes have a ratio of coil
thickness 16 fo coil widih 18 of sbout 0,11, :

Farther, spiral cails- 12 and 14 may-be formed ofa

foo2s] _ ;
polymer {such as polyesier) melaf ar'ofher material svitable
for this purpose known 1o those so skilled in the arl. As is

appreciated, the storfing yam or material, e.g.. a monalila-
ment, used to make the spiral eoils 12 and 14 may be in
varions shapes. IL may. be, for example; round, rectangular,

[0026]

The present invention pmv:dts sparal coils 12 and
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oval, or may beé flattencid. whicli shape may be determined’

by ene of sKill in the ari on the busis of the ultimute: use of

the spiral-lionk Jubric und the perlomimee, specifications
required therelore. Furiher. spiral coils 12 and. 14 may be
formed from -4 nionefiiment or mullifilament mraterdal,.
which. if they are mullitHament, nmy be weuted or coated il
necessary to. ensure that the coils rémin lie ability to
maintain their shiape. The spiral cails J2 and 14- themgelves.
may take on various shapes. from.. for example. round or
helical 1o oval, as shown in the figures.

The wider spiral coils of the present ivention
provide advantagés over current spifal-lnk fubric desigdis.
For eéxample, \.011 widih 18 determines the number uf coils
per- lengih of fabric. A wider coil nieons less coils or

assembligs per lengily of fabric which may result i faster

production of thefabri¢. Because thg \\'IdLl‘ caoils of the
present invention may require fewer pintles 1o interconneet
per Jength of fabri¢, the spiral fubrics may be' easier to form

-and may require less Jabor and cost. Further, the-wider spiral
coils of the present invention may allow easy and guick

installation of pintles 24 through channels 26. Accordingly,
the’ present invention may eflectively reduce the' thme and
cost [Br manulacturing fabric 10..

[0n27] Pintle 24 whay be pre-crimped or may have a

_stepped diameter. That is, the diameter of pinte may nét be.

the same throughout its length. As shown in FHG. 2, first

-portion 25 has a frst diametet antd séeond paition 27 has

second dismeterdiflérent than the- first dimveter. In this-way,
piitles 24 may provide Wider coil spacing and use less.
maierial. It is algo contemplaled by the present invention thot
the pintles may Altematively have a non~round shape, or inay’”
be deformable under pressure, Turther, 1he pintles 24 may be
Bexible and may reduce disgonal stressfsirain of the fabric.
during operation:

[0028] Inadditivii. thespival colls of the present invention,
while finctioning as the pHmary strugiviad members of the
fabric in all directious, also seeve as eamiers for. smffer
inserls:28. For eXample, spiral coils 12 aind 14 provide the
fubric’s MDD strength and contintum as well as providing the.
“seam” of ‘basjs for betoniing an endlésg belt. Howsver, as.

the spirdl coils of the present invention are wider than those

of the priof arf, and accordingly may accornmodute lomper
stuflers than are possible in‘the prior art, it is alse o [ocel of

1he’ present-dnvention that the swifers miay alser impart
stmictural  characleristies o the spiral-link  fabrie, Far

cxample, the conmposition of the stuller inseriz may alier the.
CD stillness and i disgonal stress/strain o the spinl-ink
fabric. .Accordingly. btuﬂlr insert 28 may be designed 10

-optimize Iabric. properties and charicterisiics, for example,

perineability.

[0029] FIG. 3 is a pholograph of side-by-side view of
porlicns of spiral-link fabrics 30.23d 32 in accordance with
an embodiment of the present mvention. As.shown. fhbric.30
and 32 have relatively wide spiral coils 34 ad 36 which
provide. inher spaces for insertion of stuifer inserts 40 and

42. Smiffer. inserts 40 and 42 may bé forined from one or

more different materials, which may be rigid or flexible,

{0030] The stufler nserts of the present-invention may be:
formed from a materdal which s woven, knitied. or molded,.

-or may be formed From extmded sheets of polymeric.mate-
cdal or films. and- may. be conlignans or formed. from a

number of discontinuous porticns. In addition: (he stufler
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msert may be simply dispused within a spiral coil. or
aiielied oF fixed Io: the spiral woils: 1) fixed, the stuller
jiserts iy be {ixed 10 spirl coils ot ils edyges, center or gl

multiple points along the cdils, The smiler insert may.

in¢lude edges-having grooves, ndm.: or so Iorth to Feeilitawe
e hxmu ol the sluﬂcr insert 1o l]]e wuils, In wdditon, the

stuiler insen may be slruched or relaxed to-obtain a desired

pennenbility or perdnestility profile for the: Iabric.

[0031] Further, e present inventioh  Beludes stutfer
inserts thal are non-upilorm in @t leasr one dimension
thfonghout the ledgth of ¢ach individual stultér, In many
dryer sections, the sheat nwistare profile iy such (hat the
sheel edies aré drier than the ceniter, A fabric that is more
permes hle i in the center wonld contributefo flattening this
unwazited pon-uniforn prafile: For instance, in a spiral link
fabric of the present invention, a-stutler msert may diave one
effective-dinmiter along iis Jeéngth at the ends or edges of the
fabric and a second eflective diameter a1 the Jabric center.
Lifleciive diameter is a relative term 1o define the.ability. of
both round and nonround cross section stuffers 10 afect the

fiibric charmcteristic désired. The. eflective dimeler of (he.
stuller-near the fabue edges can he greater than thatat the
cetiler of the fabric. This results in the spiral link fabric to-
have edge areas with g lower permenbility. than the: fabric.

ceflter, so as 1o correct the sheet mojsture profile. Of course,
il the sheet profile i such that the edges are wet and the
center:ds dry, @ spiral Dok labric with swlfer inserls sp

destgned as 1o make the:cinler area less permeable thainthe
fabric edges. can alsa be consfructed. Alfernatively, various

mechanical alterations of the stufler, including but not

jmited 1 erimps. [olds, perforations and. the like: ‘may be

distribined throvghow thie stofler in'a non-uniforn manngr.

such a stifler of the present invention may inctudea swler

that has beert “chimped™ or “lolded™ in such o manner thai

the pumber of “erimps™ or “folds™ dispersed threugliont the

length of'the stuffer For exaimple, a'stuffer imay have a larger

number of “crimps™ ar “folds" dispersed lhroughout the

-ends éfthe slier than.are prcsent in thecenter of the stuller,

T32]  As is W béapprecialed, current stuffer designs must
Be suificieit]ly-still’ and rgid 50 as to be able 1 be pushed
into the. smal} coil openings and across-the. full widih of the
spimi-link fabric. This typically-involved the use.of yarns. In
contrast, the wide spiral ¢oils of the present ipvention enable

the stuffer inserts 1o be pulled thraugh the-spiral coils: The

stuller insert may be: pulied by a mpier, wripper, or (he like.
I ihis way, the process 10 make the spirab-link fabric may
he- formed Taster and I'l‘hl}'_be_lLSb_Iab(}_)‘..-Iiltel_]_.‘,_]\’c‘_ Accord-
-ingly, the present invention may eflectively reduce the time
aid cost for mapufaciuring a fabric, As is appreciated, there
mny be other Ways of pull:m the stutfer insert within the
spiral cm]s of The present iuvention as known 1o those so
skilled in the arl,

[0033] Further, the sinfler inserfs- of the present invention
ntay b foried of soller. more fesible ind Jess enpensive
mielerials thon prior an stuffers becanse e stulfer insert may
now be pulled thovgly the Fabric instead of pushed Through,
As a result. the present fabric may be more Nexible and less
diaganally stitl than prior art spiral-link fabnes, improving
the guiding and wacking of the labie,

[0034] Thus, the present invenfion’s sdvantiges are real-
ized. and alihough preferred embodiments have been dis-
clused and described in detnil hercin, Hy scope and objects

w

e slanriaal "\I‘-Cl
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should not be limited thereby: rather ity scope should be

deterntined by that o the. appeided claims,

What is claimead is:
b A spimllink fabric for vse in o papermaking machine

compiisitg a pluality of spifal coils aranged in a prede-

ermimed mauner such it adiscenmt ones ol side-by-side
spifal cojly are nlerdigitited with. edich otler s os.q0 fomm
a channel and interconnected by @ pintle ‘extending lhmugh
“nt least some of the piur;i,i‘fy o spiral
coils have a coil widih of upproximately 12 1mm or Jarger:

2. The spivaldink fabri¢ of claim 1. wherein cacl.spiral

e ¢ Lhiilia,

coil hias o coil thickness associated terewith. and wherein o

ranta of the eoil thickiess 1o coif width 'is approximately 0.5
or less.

3. The spiral-link fabsic of claim ). wherein the spiral
coily -are formed from monoliluments; or multifilaments
which are CUulLd -

4. The spiral-link f1bric. of cldim 3, wherein the monofili-
inents are round. reclanpular, oval, flantened of other non-
Llr(.,uldr shape.

5. The spiral-link fabric of claim 1 wherein the pintle i is
SLIL‘\.,h.d lrom 1he group consisting of> raund pintles, non-
roongd pintles, prescrimped -pintles, and stepped diameter
pintles. _

6. The spiral-link fabric of claimr 1. [urther comprising a
stefler insert disposed within oné or moré spiral coils.

7. The spidink fabric of claim &, swherein the smiler
insert eomprises .0 materiol . which is woven, knitted: or

molded, or formed.from extruded sheets of palyiieric nate-.

rial or {iinis.

8, ‘The spiral-link fubric of claim, G, wherein the stuffer
insert is non-unitorm in at leasl one dimension along its
lenmh.

8 The spiral-link labric of ¢him- 8, wherein. the al‘lll]l..r
insert lias o varying effuctive diamerer along its lenglh.

10, The spiral-hok fabric of cdaim 8, wherels the smller
itsert has crimps, folds, andior perforations distribuled i a
pon-untform imanier thivnglicnt the kength andfor diameter
thereof.

11. The spiral-link labric of ¢laim 1, Rurlier compnsing o

stuller insert disposed within one.or wore spiral coils and,

whereint the fabric bas a vasiable permeability along lis

widih.

12, The épirni-Huk fabric of claim 1, wherein the spir
coils have a ctreulas; oval ar glher nonumnlar shape.

13. The spiral-{ink Inbric of claim 1. wherein the p]ur':h{y
of spital coils have a coil widih i the range of approsi-
mately 12 pom to 150 pun,

14, The spirak-hink fbric of claim ), wherein the smifer
insert includes cdges having grooves or ridpes,

13, 'The spiral-link. fbric of cliim 1, whereiin the stuiler

risert is attacked or fixed 1 ihe respective spiral coil.

16. The spiral-link fabric of claim 1. wherein ihe stuller

nsert is conlinuas or discontimious.

17, A methad of forming o spiral-link l"rbnc for nze.n a
papermaking. machine contprising ihe sieps ol%,

arranging v plurality of spiral cpils in o predetcrmined
manner sneli that adjacent ones of side-hy-side spiral
cails aré interdigialel with each other so as to form a
climnel;

extending a pinile through-vach said chinne! tarmed. ffom
ihie. interdigitated spirl coils; and
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whercin al Jeast soue.of the plorality of spiral coils have
a il width ol approximately 12 mm or larger:
18. The method of claim 17, wherein each spiral céil has

weoil thickness associated iherewith, and wherein a ctio of

the coil thickness to coil width is approgimarely. 0.5 or less.
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19. The methind of claim 17, fufther camprising he siép
ol inserting a staller insert through at least one spiral. coil,

20.The metfund of cluim- 19, wherein e siuller joserl is
pulled throwaly the at least one spiral coil.

LI R T






