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A spirill-link iilbric fllflt~c in <1 r<~remwldng maehine or the 
like. The spind-link lilbric muy indudc ;J plnrality of spiral 
coils :trr<mged in a prcdclemlined m;mner such tlwt udjnccnt 
ones of side-by-side spiml coi)<; are intcrdigitntcd with encll 
other so ns to fon11 a chmlllel nnd lntcrconm.'cled bv n pintk 
ext<:>nding, through thc channd. :\tlcust smne vfth.; plumlity 
of spirnl coils lwvc a coil width of npprm;immcly 12 nun or 
!arger. The müo nf coil thickncss 10 coil width may be 
npproximntcly 0.5 or !c~s. 
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SPlRAL FABIUCS 

BACKGROUNJ) OF THE JNVl~NTJON 

[0001} 1. Fidd ofthe lnwllliDn 

[0002] 'llu; pr<·sent inwntion relates to spiml !lJbrics_ 
r.Iorc spccilk:11ly, th.:: prc.scnt iuvcntion rdntcs t<~ Ojliral-link 
J'ahrics having_ coils with rclativcly !:trge widths utilizcd on 
~~ p;tpcmwk.ing nmchine and other industrinl npplications. 

[OOOJ] 2. D<:scription of lhe Relatcd Art 

[0004] During thc pnpcm1nking proccss, a cel!ulosic 
librmts \\Cb is fonw:d by dt'Posiling a 1ibrous slurry. timt is. 
an <Jqueous disp<'rsion of cclhtk1se fib<•rs, onto n moving 
lbrming t;,bric in a forllling scction of <1 pnper mnchine. A 
!arge nmount ofwnter is dnlined fromthe slurry througb the 
Jbrming fnbric, le;JVing tho:- ccllulosic tibrous web on thc
surlbce of the fonning fabdc. 

[01)05] Tlle newly fomJCd ccllulosic fibrotts web proceeds 
from the lünning. section to a press section, wbich includcs 
~ scrie,; oJ press nips, The cellulosic tibrous weh pasBes 
thruugh tltc press nips supported by ~ press 1ilbric, or, ns is 
oiicn thc cnsc. hctween two such press fubrics, In the press 
nip~. 1he cellulosic fibrous web is subject~>d 10 compressive 
!Orccs wbicit squecr.e wmcr therefrom, and which odhcrc the 
l'ellulosic libcrs in the web to one miDiher 10 tum the 
cdlulosic llbrous web lnto o poper slleeL Thc water is 
acccptcd by thc press fabric or Jbbrics and, idca!ly, does not 
retnrn to thc r~rer shcet. 

[0006) Thc papcr sheet finally proceeds to a drycr section. 
which includcs at lc(t~l uue series (oJ'rotal<~blc Ury.::r tinuns ur 
cylinders. which :tre intemully heokd by steom. 'llw ncwly 
Jormed pnpcr shect is directcd in n serpeutine p<tlh S~"qtten
Jially nnatnd cnd1 iu tlH.: scric~ uf Ummo by n dryer fiJbric. 
which holds thc- paper shee! closely aguinsl 1he surJoccs of 
thc dnum. The heotcd dnmts n:duce the wnler cclltent ofthc 
papcr ~h<.:ct lll <J iJC~irabJe Jt:vt:J !!Jrough CV<lpllr<JliOll. 

[01107] Jt shuuld be upprcci<tted thatthe fonning. press und 
dryer rahrics aJJ Iake the ti1n11 of emJtess Joop~ Oll the poper 
rnm::JÜJ\c ond fimcticln in thc manncr of conveyors. lt should 
runher be npprecimcd thnt p:1per llllllltlfuctme is a cominu
ou~ proccss which pmcecdo nt cnn~idenJb]e spceds. That is 
l<l S<Jy, tht: tlbmus slurry is ~ontinuously dcpositcd onto the 
!(mning fabric in tlw lixming: section. whilc o newly mwJU
EtclJ.lfl'd p:tper shet.'! is b_onlinunusly wmmd onto rolls <tlkr 
il cxits from thc dryer scction, 

[0(108] Fallries iu modcm poperm~kh1g machincs moy 
havc n width of !Tom 5 ttl 0Ver 33 feet. a length nf Jrom 40 
to {Wer 400 fect :md weigh !fnm opproxinmtely 100 tn ovcr 
3,000 pounds. These ütbrics weor out ond rcquire repl~cc
mcnt. Replacement of !i.tbrics ollen Ül\'olvcs taking thc 
nmchinc 0111 ofservicc, reml)\'Ülg thc wom Jbbrk. setting up 
10 inslall a Jhbric t!11d instolling the new Jhbric. 

ruou9l For exomplc. b~'Cause t)f thc solid suppon bcnms 
lbr drvcr ~.:ctions, ~Jl drvo:>r i:1bric must hnvc n scmJL 
lnstall;tion or the tübric i;lcludes pulling thc fobric hlldy 
tl!llo :1 !ll(Jc!Ünc :md joining the Jübnc ends to form nn 
~·ndkss belL The sem11 region of any wnrkoble ü1bric mnst 
ht:htwc ·m usc ns ciosc to the body nf thc fohric in order 10 
preventthe periodic morkin)!, by thc $Cam rcpion oflhe papcr 
pmduc1 being moomlhctur~'IL 
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l UO lllJ A J:thri..:: nwy bc Jimned completely Q!' ~piml coils 
(so cnllcd "~pir:d-link Jbbri<:") ns lnught by G:tutllld, lJ.S. 
I'<tL 1\'u. 4.567.077 ~ whit:h b iiM>rpomtcU h~"Tcin by rcfer
euce, lu such o Jhbric. spiral cuils orc conucctL"t! to each 
<.l\hcr by ;•I least one connccting. pin. pintle nr thc 1ikc. In 
theory, tlw sl:tllll can therdlnc lJe at any lut:<lliuu iu lhc li1bric 
body wbere n conneetini:J. pin m11y he reonov.:d. Spirnl-link 
fobrics <lllCr n 11\l!llb('r of mlmntugcs over tr:tditioJwl f:JbJic. 
For ~xample. the semn ofa spir.ll-link f;lbricjs geometricolly 
simibr to th<! ];;hrk body . .-,nJ rlnt~ ·Is k~,; :Jkdy iO m;ork the 
p~1pcr ~h<.'CL ln addition. spiral-link fobrics may with~t:!nd 
tlanenlng, tlm,; importing constmn pcnncabllity to lluitls (in 
porticul~r oirl wl1ich would lllherwise poss thercthr()ltgh. 
Duc to tbcse odvuntngeous feoturL'S. spiral-link Jähries nre 
used in paperm11king machincs. p•micultlrly for drying 
sht'ets of poper wherein wmcr Wipor is removed which 
posscB throu~b thc spiroJ.Jink Jhbric. Spirollink fobrics lwvc 
otlwr industrinl npplications whcrc they ;Jet as industrial 
conveyors and moy be coated or o1herwise impregmned with 
!I rcsin dcpendbtg upon 1hc npplieotiou. 

[0011] UnlOrtumtcly. !hc production of spiml-lütk fabrics 
is both lnbor-imensivc nnd expCJtsivc. For exmnplc. spirol
link lhhric~ are C<m~trnctcd of nmny small spirol elements 
timt must bc coiled and usscmbkd. Thc multiple manufac
tnring stcps of coilin~ illlerdigiWting, nnd intercmmecting 
spiml coils nwkcs thc proccss costly. In nddititm. 11 is 
di!licult to intcrcouncct thc spirol coil~ bccousc a pin. pintle 
or the Hkc is inscrted through snwll chmmcls fomwd fnm1 
the interdlg.ita!<.'d spirnl .,,,])s. Pn'<incti~m time Jor such 
tl1bric is compoumlcd bcc,m~c the small width of thc spirol 
coils reqmrcs a I arge number of pimles. as Jabrics n1ay be 
Jormed in a width of Jrom 5 lo over ?;3 fcet and o k•JJgth of 
l'rom40 to ovt:r ·-100 l'cct. Furthcr. 1he !arge JlUmber ofpintlcs 
substantially nwcrs the Jhbric resulling in <l fabric that is 
dingonally $lifl' during, opcr.Jilon, 

(0012] ln ~ddition. "stnll'cn;" in thc" ronn uf y~rns or thc 
like an: typically insct1cd within the inner space of coch 
spiral coiJ lo löwer the permc-:tbillty llf lhc f:~hric. Cttrr<::ntly, 
s111Hers Hre pushcd or stnlll!d into the inner spnce or c:tch 
spirol coil onc pul1iuu nt 1.1 1i1lle . .'\s b 10 be apprccinted, such 
$lulling. mcthod Iimit~ the materiol which may bc "ltSed os 
stull'ers bcctms~· the $\ltil'c!r musl be sutliciently sti ([ or rigid 
tu il!.:ilitate illS'-"r1iun iatu thc ~mall .:O.lil opcning und a~ross 
!IJC Jil]l width <lfthe lhbrlc. Further. bCI.:nuse the smlli:rs art· 
pusb.>d into tlw i'abric. lh'-' proccss of inserting thc sn1Jl'crs 
muy bc :.ltm and l<tbor·inten~il'c. 

[00'13] The pre~cnt iu;cnlion ovcr~t\l!ICS Uw~c ~hurtcmn
ings by providing.. a spiral-link 1:1bric with wkle spiral coils. 

SUMI\.i<\RY OF TllE INVENTION 

[OU 14] The inventor~ of thc presenl inventio11lwve recog
niLed that n spiwJ.Jink bbric bnvlng \dde spirol coils may 
overcomc tbc shortcomings <lf the prh'r art. 

[0015] c\ccmdingly, a spiral-link ll!bric Jbr 11se in u papcr
making nwchine or ntlwr indu,;triul upplicatioJJ is provided 
which 1uny includL' a phtrality uf sidt•·by-side spirol coils. 
The spiwl coils muy bc illlcrdigito!cd nnd inlcrconnectcd by 
n ~erics nf parntid pimlrs (•xtending through chunnels 
IOrmeJ tfom the in~c>rdisitated spiral c,,j]s. Each spinll coil 
lms u width of nppmximn!cly 12 mm llr largt:r. ·nw: rmio of 
lhc coil wtdth to 1ht• coilthickness Cttn bc <tbout 0.5 or less. 
Thcsc brgcr ~pirol coils olkw.: fix vcrsutility in sclet:ting 
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smll'crs J\!JI hcret(lforc rcalizcd, sud1 !lwt thcy nwy go 
bcyond thcir tn~tlitiotwl mk involving pcmJcability. 

[0016] Thc prcscnt invelllion 1\ill now b<: describcd in 
tuurL· compklt' dctitil "'ith rt:fi:rcncc bdng nwtk 1<1 tbt.: 
Jignn:~ whL'n.'inlikc rc!Cr~·nce nmttcrnls denote liki:: dements 
and pmh. which ;Ire idcntiii-.xl bclow_ 

BRIEF DESCRJPTJON OF TIJE DR.AWINGS 

[OU17] For 11 tnnrc C(•mpkte undcrstanding of thc invcn
ti(I)J, rcfucncc is mndc 10 thc lh\lowing description and 
nccompunying dfuwings. in which: 

[flO li~J FIC~S. la and 1 h nre "'iew,q of ~~spiral-link fnhric in 
nccordanc.: with iln cmbodimcnt of thc -prcscnt Invention: 

[0019] FIG. 2 is n dingn1111 of" pintle usablein thc prcscnt 
spirnl-liuk f:tbrlc: nnd 

[0020] FIG.] !S a photograph oJ present spirnl-link fah· 
rics with stuffer insci1s, 

DETAILED DESCRIPT!ON OF '111E 
PREFERRED EMBODIMENTS 

[0021] A prekrred cmbudimcnt of the pn:scJJt Invention 
will b~ de:;cribcd in the context of a papcmJ<Jking drycr 
fabric. lh..vcvcr. it shönld bc lll1\ed thnt thc prcscnt invcn
tion nwy bc llSCLl iu othr:rst"ctions ufH pnpermachiuc. as weil 
as in othcr industrinl settings wherc spiml-link fabrics have 
]Jcrctofor limnd application as indu~trial f.1brics. A<.-cord
ingly. thc in~t:ution shuulJ bc. 

[0022] HGS.la and lb ore views of aspiral-link fabric 10 
in accordance \Vilh an ..:mbodiuwnt ofthe prcsent invcntion. 
Spir.ll-link lhbric 10 may includ..:u plmallty <1hide-by-sidc 
spiwJ coil~. such ;n; coils 12 nnd 14. with cach coil havjng 
n coil thickncss :tnd ~ coil width IS. Spirnl coils 12 and 14 
;~re sul,;;t:ulti<.dly dispo~cd in n direction Iransverse relntiv~ to 
1hc longitudinal uxis of thc fnbric (which is along thc 
nmning. ur m~chinc dirccti\1\J o!" thc li•bric). Titc nm1s of 
spirnls 12 :~nd 14 may bc inclincd in a prcdctcrmined 
mttJUJcr. Spirals 12 und 14 nre lmcrdigitatcd and intercoll
nectcd by a scries or par;1lld or sub~tantially p;w<.~llcl pintlcs 
or pin~ 24. ur thl' likc. exwnding through chmmds :!6 JOrmcd 
!iumthc imcrdlgitatcd ~pin1l coils 12 nnd 14. Further, stulfcr 
inscrts 28 mny b~ ins..:ned or othcrwi~c disposcd within 
opcning$ 20 nnd 22 of spiral$ 12 (Jf 14. 

[0023] Thl' pn."scnt invcntion pmvidcs spiral coils 12 ~nd 
14 th<JI :m.: signi/kmuly wider than prior art dcsigns. ror 
cxampl..:, cnil widtb IR mny hc lfom ahnut 12 mm tu !50 
n1m ~1rnbou1 O.Sto (i inchcs. Furthcr. ~pira! coils 12 nnd 14 
muy hnv~· ~ ratil1 ofcoi! thicknc,;s 16 h.l coil width 18 of 
approximat..:ly O."i nr lc~>. 

[0024] As a gcncral exmnp)c of thc pR'~O.:nl invcn1ion. 
spir.tl C<lib 12 nnd 14 may bc round in cross S(..'Ction h<lViltg 
ll cojJ thickllCSS 16 Llf 3.3 llllll and LI C\lj) Widt!J J8 of 28.5 
mm Spiral 01ils 12 nnd 14 wmdd then hnw :1 rotio of coil 
thickncs~ 16 tn coil width 18 oJ about 0.11. 

[0025] Fm1hcr. spiml coils 12 and 14 mny bc fnm1cd ilf u 
polymer (such as polycst..:r), meta! or othcr mntcrial suitnble 
for this pprposc kno\VJJ 1<1 tlw~e :;o skillL•d in th0 mt. As is 
~pprL'l'iatcd. thc ~larting_ yam nr mnterbl, e.g .. a monollla
ment. u~..:d to make thc spiral C<.lil> 12 and 14 may bc in 
various sh:1pcs. lt mny bc, for cxamplc, round, rcctaugulnr, 
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ovnl, or mny be llnttened. which slmp..: nwy bl' dch.:rmin<.'d 
by \'llC of skill in thc urt on the b"~j~ of1hc ultimate use of 
the spiral-liuh ftrbric tmd llw pcrJ"onuarKL" :;pedlkationo 
reqnir..:d liK•rcJOrc, Furthcr. spiwl ~-,,iJ~ 12 and J4 mny bc 
JOrntcd fmm :::1 ntoJwtllnmeur or multifilamcnt nwrcriat 
which. if thcy <Jrc muiLililanJeJll. m,ry bc rn:ah:d or cu;Jlcd if 
ncceo;sary to ensnre that thc coib rct<tin thc ahllit:.-· to 
moint:::~in thcir slmpc. '11tc spir:rl coils J2 :md 14 thcms.::lves 
may tnke on vurious shapcs li"om. 1~1r exnmplc. round or 
helicnl to oval. :ts shown in the lipucs. 

[0026] Thc wider spiwl coils of thc prcsent inve!l!ion 
provide ndvaulnJ!CS 0ver curr~'lll spirnl-Jink Ji.rbric dcsig.ns. 
For exampk. coil width 18 dctem1ines thc nmnbcr of coils 
pcr Jengtlt of lhbric. A wider C<.Jil meuns lcss coils or 
nsscmblies per Jength of fabric which mny resul! in f.1ster 
production of Lhe fabric. Becm1se tlw wider coils of th..: 
prescnt invention may rcquirc fcwer pintles to inlcrcomwct 
p..:r lcngth of Jbbrlc, the spiral Ji:ibrics mny be eusier tu JOnn 
and may rcquire less Jubor nnd cost. Furt her. thc v.ider spiral 
coils of the present invemion Jn:JY nllow easy and <.JUick 
installation of pintlcs 24 through chnnncls 26. Accordingly. 
the presem iJJVention may cJI'ectively reduce thc time and 
cost Ihr mnmtf.'Jcturing 1;1hric 10. 

[0027] Pintle 2<1 may bc prc-crimped or mny lmve a 
stepped dimnetcr. llmt is. thc dinmeter of pintle mny not be 
the same througlJOut its Jength. As shown in FIG. 2. !irst 
porlion 25 lms a flrsl dinmeter and ~ccond portinn 27 hns a 
second di<!meterdi!lerenl than thc first diameter. lnthis way. 
pintlcs 24 muy provide wider coil spacing :llld use lcss 
mnteriaL Jt is also CQJJ!empklt..:d by the present invcntionthat 
tlJe pintlcs may altentntively lKJVe n11on·round shapc, ormay 
be dcfom1nblc underprcssure. Ftmher, th..: plntlcs 24 muy bc 
flexible and may redttcu diagonal stres~/sm:lin <)f the fabric 
durlng Operation. 

[0028] In addition. thc spir;J] coils ofthe pn:sent invcntion, 
while functioning: as the pr!mary ~tn1ctural members oJ tlw 
Jilbric in all directions. also servc ns carri.:rs for shrflCr 
inscrts,28. For example, spiral Cl)ils 12 aml 14 providc thc 
Jilbric"s MD strength and continuum us wcJJ as providi.np; the 
'"senm" or basisfix becoming an endless belL Howcver, ns 
thc spil"lll cuih of thc prcseut invcntlou ;:m: wid..:r thnn thusc 
of thc prior art, and accordingly nwy :rccommodatc hrl"'Jcr 
stullCrs than nr..: possible iu the prior nrt. il is also <l fncc! of 
llll' prcselll invcntll_,n that thc ~tulli:rs tuay abu impur\ 
stmchanl dwractcristics tt1 the spiral-link .Ji.Jbric. For 
c:xmnplc, thc compositlon oft!t..: stul!Cr inscrt~ lllHY alter the 
CD stilliw~~ <Jntl the di<tgotwl stn::.~/~lrain ol' thc ~piral-link 
fubric. According!y. stutfcr inscrt 28 may bc d..:sigu..:d to 
optimizc fabric properties and chnr.:n:tcri~tics, J~lr cxnmplc, 
permeability. 

[0029] liiG. J is a photogrnph of sidc-by-side vicw of 
por!ions of spiral-link l~1brics JO nnd 32 in nccordancc with 
nn crubodimcnt oftllc prcscnt Invention. As shown. lilhric 30 
nnd 32 hav..: relutivcly widc spiml coils 34 aud J6 which 
pnwidc inner sp:1ce~ t(Jr inscrtion ol" slulfer Inserts .tn ;:rnd 
42. StullCr inscrt$ 40 nnd 42 may bc fornu .. -d fi"om onc or 
more different materials, which mny bc rigid or Jlcxibl..:. 

[0030] The stu!kr inscrts of the pr..:sem inv..:ntion moy be 
fornwd frnm a matcJi;,] which is wnwn. knit1ed. or mokk>J. 
or may bc 10rnm::l Jhnn extnrded shcets of pe>Jymcric mmc
rial or Jllms. :ntd mny bc conlinuous or Jomwd from :1 

numb..:r of discontinnous portions. ln addition. thc owf\Cr 
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iJlscr! nwy be slmply diSpllSCd withiu a spir::.l eoil. ur 
anacho:d or llxed lo thc spiral coi]s_ lf llx<.'tl. thl' smllCr 
illht:rls nmy be llxt:J Iu spir.l! Cllih ut its cdgc:;, n:nlcr or ut 
multiple points nlong: the mH~. 1l1e sm!Tcr inso.:rl mny 
i1Jclude <.odges lwving grooves, ridgc$ or so 10nh to fnciliwte 
lht: Jlxing nf I !Je stullCr insl'rt lq tlw LXJils. ln at.klitinn. tlw 
smtlCr Jngenmny b.:> :;tretched or relaxed 11.1 obtnin a dcsircd 
pcrnwnhillty or pcnncnbilily protilc JOrthe fabric. 

[01131] Fm1hcr. tbc prcsent invcmion hicludcs stullCr 
utscrts thnt 111~ non-ulJilOmJ in at le:~s1 ouc dimension 
tllrotlg.hout the Jength of cnch individtwl stulli.'r. ln lllony 
dl)'Cr ~cctions. tl1e shcct moislure profi!c is sUclJ thnt 1l1e 
slwel t>dgcs <~re dricr than thc centcr. A lflbric thm is Juore 
pc'rmeable in the Center would contribute to llllttcnblg this 
JJIIWamccluuu-lJUiform prolik. For inst:mce. in n spir.~llink 
Jilbric ofthe prcscnt invention. 3 stu11Cr imert may lmve onc 
clfeclh'e clinmctcr r~long jts length at thc ends or edgcs ofthc 
JV.bric and a SC<..'OULI eilt:ctin: dianwter nt thc Jilbric ceuler. 
EJlCctive diumetcr is a relmive tcrm tb dc!inc the ability of 
both wund nnd nonwtmd cross seclion stuffers lö alfect the 
f11bric clmrm:tcrbtic dt:sircd. '01c dfL'<:tive diamctcr of thc 
swfiCr near the fllbric cdgcs cun be grcatcr thnn thnt ~~ the 
ccntcr ofthc J~bric. This rcsuhs in thc spir.~llink f[Jbrie to 
havc edge mcns wlth a lowcr pcrmcnbility tlmn thc fabric 
ccnter. so as to corrcct the sheet moistnre profile. Of coursc. 
if thc ~heet profilc i~ such timt thc cdges ::tre wet and thc 
cctucr is dry, a spiral liuk Jäbric with stullCr inscrts S(l 

deslgncd as to makc thc ccuter area Jess pcnneable than the 
f;_Jbric edg.es cr~n nl:;o be eonslrocted. Altenmtive!y, various 
nwchanknl <llterntions of thc stut1Cr, including btH not 
limitcd to crimps. IO!d>. pcrfomtions and the Jike may bc 
distributed throughmn thc sltlflCr iJJ a noJHlnifonn rnanner. 
such a stu!\Crofthe prescnt invcmionmay includc a st11Ifer 
th(tl Im~ becn "crimpcd" or "foldcd·' m such a manncr thnt 
the number of ··crimps" or •'Jblds" dispen;ed th.nHI),!;ilOll\ thc 
length ofthc ~tullCr: Por examplc. a stuller may hm'c a lilrger 
number of "crimps" 01' "fll)d~" disperscd thn\Ughout the 
eJlds ofthe sntllCr tlmn arc prcscnt in thcccntcr ofthc stuJTcr. 

[11032) As is lll beapprcdMcd, CliJTCU( stull~r u~sign:; musl 
bc suilieiently stilr and rigid so ns to be able to be pushed 
into thc small coil openings :md across the full width of the 
spin1!-link lbbric. This typicnlly invo!vcd thc usc ofyarns_ In 
cünlmst. the wide spiral coils ofthe present inveution enable 
t1w stu!Ter inscrto to bc pulk>d throügh the spiml coils. nJe 
stullCr inscrt mny he pullet! by a mpicr. grippcr, or tlie like. 
Jn this way, thc proeess to makc tl1e spiral-link fabric nwy 
be li.>nJK>d Jbster und may bc lcss ]abor"intensive. Accord
ingly, thc presenr invcmio11 muy ellCetively reducc the time 
aml cost for munufitcturing a lhbric. As is apprccintt>d. therc 
uwy be o\lwr wnys of pulliug thc "tullCr iusert within the 
spir;!] mils llf the preSL'lll invention ns .kno\'-:11 10 those so 
sklllcd in lhe (IT\. 

[0033] Furthcr. the stull"cr inserts of thl:' preseut inwlltion 
Jllil)' bc Jörmcd of stJ!lcr. mure Jlcxible und !es> cxpcn~ivc 
nmterinls th::m prior nrt snrflers becanse the stu.tlCr insert muy 
n1-1W be p\llied tlmugh the fabric inste~d of pushed thmugh, 
As a result. the prcscm tabric nwy be more Jlcxible and lcss 
dingonolly stitrthan prior <trt spiml"link tabrics, improving 
thc guiding and tracking of thc J:1bric. 

[0034] Thus, tbe prcsent invention's mlvantagc~ me rcal
ii\t..>d. and ahhough preli::rred t>mbodiments l1nvc becn dis
dosed (llld dt.>scribed in detail herein, ih; ocopc and objects 
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shuuld 110! hc limitcd tlw~hy: rather it> scopc shotlld bc 
dckrmincd by rhat uf the appcndcd daim,;, 

What is clnimed k 
I A spiral-link J;tbric f\•r usc• in~· pnpL~rmnking nwchim' 

cc•mprising. a plur:dity nf spir.~l coih amongcd in " prcde
tcmltnL-d manncr S\lch !hat ttdh:CCII\ \li1L'S of sirk-hy-side 
spiml ruil~ :trc' ink>rdigittlk'd with each t•tht>r so ns 10 fonn 
a dmnnel ;_md inwrconnectcd by a pinlk cxtending. thnmg.h 
l!:e c(L.~ntwl. \\herein n: k<::st ;;omc of 1hc plma!ity of .;piinl 
coi!s h<~Ve 11 cnil width ofuppm:dmatdy 12 mm or lnrgcr. 

2. Tlw sp'tnll-link fubric of d~im 1. whcreiu cacll spiial 
coil llilS n cuil tluekness a~:>ocinted therev. ilh. und v..J\Crcin a 
~lirJ ofthc coil thickncss \() cnil width is approximntcly 0.5 
or less. 

3. TI1e spiral-link J(tbric of cluim l. wherein thc spir.tl 
coih ;~rc Ji:>mJed from monotllaments; or multifilmnents 
which are cu;~tcd. 

4, nlc spiral-link rahric of da im 3. whcrciu thc mono!ila
ments are round. rcclang.lJ!~,r. ,wnl. fimtcnL>d or other non
circJdar slwpe. 

5. The spiral-link ];1bric or claim 1. whcrein the pintle is 
sclccted lhlm thc g.roup consisting o{ round pintlcs. non
rotmd pintlcs. pn::-crimpet! pintles, und stcppcd diamcter 
pintles. 

6. Tlle spirnl-link fabrie of c!aim 1, lilrlher eomprising 11 
stum~r inscrt disposed within unc or mwe spiral coils. 

7. The spind~link !)Jbric of clnim (i, wl1ercin lhe stuJTer 
insert comprises a nJalerinl wl1ich is woven, bJitted. or 
molded. m formed from cxtruded slwets ofpol},ncric nwte
ri~J or lilms_ 

8, ·n1e spiral-link fubric ol' claim 6, wherein tht: stnfJC.r 
insert is non-uniform in ut least onc dimension nlong: its 
length. 

9. The spir.~l-link Jllbric of cl~im 8, whcrcin the smJICr 
insert ltas n Vm)'ing. eJr..•ctivc diameWr u]ong its )cngth. 

10. Thc spiral-link fabric of c!aim 8. wlu::rdn thc ~nllJcr 
inscrt ha~ crimps. fo[d~. aml/or pcrforations dbtrihutcd in a 
non-unifim11 mnnncr 1hrnnghm1t thc-lcngtll and/1)( diaiJlele( 
thcreof. 

'11. Tlte spir.J!-Iink Ji.1bric of dmm I. further comprising. n 
SIIJifcr insert displ1Sl·d witl1i11 ont.• or more spirnl c~oils aml. 
whereiu the Jhb1·ic !ws n vmiablc permc~hility nlong its 
Wtdth. 

12. Thc spiral-link Jhbric ,,r dai111 J, wh.;,rcin !Iw spir.ll 
cuih ]1nvc a circ·ubr. llY111 or tother lllllll.:in:ular slmpc. 

13. Thc spiral·link J[Jbrk of clnim I. whereiu thc plur~lity 
of spiral coils have a coil ~v·idt!J in the r~nge of ~pproxi
matcly 12 mm to .150 mm. 

14. Thc spiml-link li1hric- of ctnim I. \\'herein the smtfcr 
inscrt iucl\ldc~ cdge~ Imving groovt>s t'r ridges, 

15. 'flic spmli-Huk Jhbric oi' c!nim I. whcrcin the stullCr 
insert is mineheLl or Jixcd to thc respec1ive spiml coil. 

16. llw spiml-liuk f;~brk Llf d:lim .1. whcrdn thc slltlll:r 
inscrt is continum1~ or dis•·nnlim1ous. 

17 .. <\ method of thnning " spiml-!iuk l'abrie !'or usc in ::1 

papen11aking muc!Jine comprising the steps of: 

nmtnging_ a plumlity of ~pir.~J coils in n predctcrminL"<i 
nwnncr snch thi!l a.ljnecnt 01wi: of ~idc-hy-sidc spiral 
enils arc intcrdigiluicd with cnch othcr so as to fonn a 
c!wnncl: 

extending a pint!c throu)!:h c~ch snid ehnnncl !Om1ed from 
tlw intenligitatcd spim! coils; and 
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whercln at lcmot some ,,fthc pluwlily of >pirnl coils ltnn• 
11 coil width of <lpproximntcly 12 mm ,,r laqJ;Cr. 

18. Tbc nl<.!ll10d nfdaim 17. wherein each spir;J] coil h115 
"cnil thickncss as;>l!cintcd tlwrc\\ilh. :md whcrcin a rmi,~ ,,f 
tlu:: roll tllkklws~ to toil width is appmxinullcly 0.5 or lcs:;. 
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19. Thc mcthod ui' ein im 17. further cclmprhing thc stcp 
öf in~erting n ;;miJ(,r ins~·11 tlm>ugh «I lc:ost nnc spiral coiL 

20. Thc methud ui' d~iln l 9. wiH.:rO:'in tltc >lttllCr imi.:rl is 
pullcd thwug:h tlw at least o1w spiml cniL 

~ * * 
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