WD 2011/ 038284PCT/ US2010/ 050286 METHOD FOR MAKI NG ENGAGEMENT COVER FOR
ROLLERS FOR WEB CONVEYANCE APPARATUS Cross-reference to Rel ated

Appl i cat iwo 2bTfitni3g2sappl i cation clains priority to U S. Proritscanaso2se
Application No. 61/245,335, filed Septenber 24, 2009. Field

The present invention relates to a web conveyance or web handl i ng net hod
and l1lOapparatus, in particular, a nethod for makin ement covers for
rol lers uMETHADE MAJHNGENGAMEN%GOMERFO%{ FRSrlTQRrWEBnd in a
continuous web format for t f ) AP A®BSI es and capabilities that
can be achieved with that approach The term 15 web" is used here to

describe thin ?Htel’l al s wh &h are manufactured or processed in continuous,
flexible m&&-@m TERGH L0 e xanpl es include thin plastics, paper,
textiles, netafifg afidafH AN BRI toSUSNPRRESEHaR APplication NOS@(P}‘M?B?S ations
typically entail use of one or nore, frequently many nore, rollers
(sonet i neded 8émembet M0260@0.r ol | s) around which the web is conveyed

t hroughout the process 20t hrough a series of treatnents, manufacturing
steps, etc. Rollers are used for many purposes, including, for exanple,
turning theqddirection of the web, applying pressure to the web in nip

stations, positioning the web for travel through coati ng and ot her
treat ment st atTf@rmesepb@ivmtmrﬂlgteﬁm ¢ Web sometyangegr webriapgkingomethed pad chi ng

WEb etg ppﬁ%tuln atRter 1 er%fﬁ% f(?tprﬁélg %Qﬁ'%g?%gnt%g% %r Bl u's ({%el%in b(s)

materlals e se I on depen part upon

bei ng handl ed, the operational paraneters (e.g. speed terrperature

hum dity, tension, etc.). Sone illustrative exarrpl es of materials used to
make rol |Backgund oyer | ng surfaces thereon include rubber, plastics, netal
(e.g., alumn f t fabrics.
Specific roll g{rﬂén}?r@%%cets cowgﬁ%ﬁ%ﬁ“ %lnff@ylgﬁﬂslmeg@agg%ggle(i n the sane
directi orprodfaesimg bfﬁcsentreauedl capgbﬂmemmamam‘tm adhreged with thatappdoects dhfee torm

30dj fferent eed han t he is trayel etc . _dependi ng upon the
dostt ed + 2Lt Briossi b 8Perb hin fudr e B bl s pERRRRSA RE. sor f ace
of roll erc%nﬁﬁudu@}’ﬂlé%‘fﬁe‘é@i@ tBﬁﬁVﬁYlﬁﬂﬁt@veOéx%%'Iéshﬁeﬂudé:tﬁ{ V%éﬁfé@'ﬁpe#t&tﬂfat ent
Nos. 4,426,757 (Hourticolon et al.) and 4,910,

2011/ 03828ARCTINISPOTOABSII 86 MMAEAAIFIS, and 4 970 768 (all Lioy et al.)

di scl ose form'éwu% cavri éloest |1 1:lhe S. rfa eormore ers I aneliorate f e
effects of air gPP?él IE?nyzg% Y HSE H ‘8%‘/&8?‘}%‘?18% porl&tfucts
entail evesmbihe refcgrt @siss d) Abesd wﬁlcﬁmles:wéb fsaﬁohmd tlﬁ’éﬂghdﬁﬁﬂ% rebdeshgent
quality control specifications require higher performng processes.

5MaIf actthioseh a getiespiispinain mapyfas g igpy ctoriRolintngmr yis knwngher web
processi '}%g@cﬁ&e‘i‘&clu Eﬁg f&ee%& é %ﬁrﬁln§QFl Cﬂ?&ﬁﬁ%ﬁm& r&]ﬂgfﬁg sgu'l% aR

handl i ng ods an ppara use I'gh” speed,
hi gh capaedtt ivi nipstafi@st pumuamg ﬂnamﬁblfﬁgtrafel demghohoragng\ahi asrhéxetreaahentsuch as
optical filps and other s eC| alty plastic materjals. 10Su The
present iSRHORE |P8ﬁ1t169161€|%gpﬁvﬁ?§§? T lgmatahdfeiy m&w%n?}%yR e%ﬁ@@da and a

novel %ueﬁag&wﬁ%r@m G 419 m&@flﬂe@n&ewmth%egeﬁ% g—n@en@maf us can

be used wt variety o hey provide parti vant age en used
wi t PS5 f i nepadrupon giie @ela(gebeling Mdmdcﬁlea)@empbnai@hramdtm (d.@, $picgdh teppadturd)i gh

capacity .ind trlal scal.e .15 uf act uri o atl iti t he
ot eaent " ITHTBHE-GHOHPo b deSOR TR HEEHBE PO THRTHD “toHa® Rvero fidber
conveyancevamnahRfadss th&rebﬂﬂcl/udél#ﬁﬂiﬁ%'ir | Ahdhigs, n@etme cCaneMingstedt hagkied, t he
I nventi on conpri ses:
etc.), foam, felt, and woven fabrics. Specific rollers may be configured to be free rolling,
powered (in the same direction the web is traveling or opposite direction, at the same or
30 different speed than the web is traveling, etc.), etc. depending upon the desired tension
parameters.

It has been known to texture the surface of rollers to improve web conveyance

properties. For example, U.S. Patent Nos. 4,426,757 (Hourticolon et al.) and 4,910,843,



(a) providing a web materi al ; (b) providing at |east one roller
having a resilient |ooped pile engagenent surface; 20(c) configuring the
web nmat erweal20imss2spassi ng configuration; and (d) passi ngCrhusS2ewiosozas eri al

t hrough engagi ng contact with the engagenent surface. In brief sunmary, an
apparatus of the invention conprises a roller conprising a core and a
resilient qufed pile eg&g enent surface as described herein,

Briefly stfafi6zprdg?.920, igy chkidinglase borevre epvatisdn isparfacuet ieflenshe

251 nvent i,n, GARRIJ HESrelEhr AF Elidh BY R kil inglARr [ C comprising a woven base
| ayer having tIrrst and second faces’ and a résivient | ooped pil e protruding
fromthe firstNdageierition medlcy dngaibevee hasd dgaovucacb@teingspeoifigasertsi on to t he
| ooped pile; and | (e) drying the coating onposi%ion to | eave a
deposi t dfVeEMRET YHBETE APy reptfsPeqidcatony rgute Emhér RGTYMEN P aFFSE i gagement
sur face. Manufacr SMERL RMAAS sRRRRaIl QURGLAY REQiIFer T SLLBRE ST NG
resu?ts an%nuagcvgﬁr%fsa%ses, gtsomedof§S ichgg(r%g: 1a ?Igcéjégééel f?eslrcuffllrﬁ%é%%rg

scr at chi mgeafs. Thambedsxists fargsmpovee ypetl tangport ANO WEhHandB8R 8 ROTS WBP010/ 050286
rollers, 2 jnimzatio f high.frequency .tension and velocity variation
o the werudhirs gl fuate i e TR St opRE B PR 5

cl eani ng drigmaRding Web et &N QXARS Bpti@N Hilfld akEstHERP AR blaStiZ@hiecAMsand/ or
distortion of the web during conveyance. As a result, web nanufacturing
operations utilizing the present invention can enjoy such 5benefits as

i ncrease ields wth reduced waste, representing significant cost savings
andifedug%%m%%yironnental demand. The i nvention provides particular
advant age i n the preeuf @céntod @bvibésghnsigalved Yamiding 98 covvelyingBethddind oSt ance,
optical filnms used for |ight managenment applications, e.g., in displays.

|11 ust r atiovel weneanverance aprideus-i Bt weliremsyingimatind #d) apparajys gae be 8idr ect i ng
films, 1 ' ' j:zi ' i £ id:ps. In
accor dance e TR Ehe! 1A i B ARt b IB; WAl R EREe B AiER

manuf act wradt fitarssuet degiticukfilynsvin highr pded; dibhvwapt @ty inédhticadcatai nt enance

demands, and reduced cost. Brief. Description of, Drawing 15The invention is
further é&%“é?%‘é&l&/ﬁﬁe@tﬁoéf-e@eari’@&l%a’@%&&WdWWgﬁmM&Véii%anOVe mefnhpg ?Orl is

cross sechighathe$oPEaNRAH GnobyR8Ea iment of a roller with an engagenent
cover in accordance with the invention, Fig. 2 is a perspective view of a

portion of th&Brddyagemenizinguevcbstooveyingimethgd of theRngenti®nicemarisgsoss secti on
schemati ¢ _of oqﬁ enbogiqgnt of an apparatus of the 20i nventi on, Fig.
4 is a sCRERERENE APt of the tension profile of a web being

conveyi nqupyedviding @t le@t one roller hiviflg a Sesilfen@1dOPEd Pl e gohemRErRIEDOdI ment  of
the | oop pile of an engagenent cover of the invention, and 25Fig. 6 is a

phot®gr agh) epnizgrsingdéhe wah ouiariehintepassing cppbgnrpiiore apd an engagenent cover of

t he inventian,.. fi.gures are. not to S n i ded to be
morel y. i PLaring e haRRG R EPeRbEulRondt BAFS PG hee
II'lustrative Habedf smhsry, an apparatitofftht lmehtitgh dopiipiscod follés Empiesigg H as

havi ng the indjicated neaning; other terns are defjned el sewhere in the
speci fi caorod a gapliontllopppdgnisspeagenspbiniags e decribyhiasn. i s used to nean

moving a web fgom uﬁﬂrﬁﬁzir%?ﬁirﬁétﬁ’&h é}f%@kiﬁg%‘éﬂ QoRRShAd P pIARE B thet he web
passes through engagi ng corntact wmth a rofler.
25 invention comprises:
(a) providing a knit fabric comprising a woven base layer having first and second faces
and a resilient looped pile protruding from the first face;
(b) applying an elastomeric coating composition to the looped pile; and
(c) drying the coating composition to leave a deposit of elastomeric polymer on the
30 looped pile to yield an engagement surface.

The invention has been found to provide many surprising results and advantages,

some of which are: 1) reduced scuffing or scratching of a web as it is conveyed over



"Engaging contact” is used to refer to contact between the web and the
roller such that as the web is conveyed it engages wth the engagenent
cover of wbeorial3gmn conpressi ng 5the cover in response POTAS2M1Q050286t h t he
web. "Engagenent surface" is the radially outwardly facing portion of the
engagenent cover that is directly contacted with the web when the web is
conveyed. "Engagenent zone" is the portion of the engagenent surface that
is in direberschapiasnizgfianofiingh {fegcacy E@npﬂantan@mlaeltwmgwn of threpeady gsiitist " i s
used to r il ' fQr els r d and then
recoveri n%h%?%%? %?sg?sctgﬁ(g%g déér é’qn%hz%ﬁ%k@%{t}&ﬁ,r@fcge% gm%ghg gﬁlﬁ e, elongate
ri bbon orcoaheancytindd} exduadd. plasticizatidisardipaatistoedn alf chwewctadurighodvefantdh e
invention for conveying a web conprises: (a) providing a web naterial ;
15(b) pr oW HFIgLaYel BaRfagpng naraions 49 lizige shamsion] WREN W38 gnjgy|such
engagene f : : B i (o 4 I

ont T g e B S e R o T ARSI (e
engagenentdwgd faceonnidnénl detnamdait erial will typically be provided in roll

form e.g., nd upon itself or.opn a,core, .but may .b ravi ded j.n ot her
conf | gur ai 1 on L aESrPRaToHerRa sk Ds AT f oot o bl el 2 w de
vari ety Qfoly¥e&id M@l forlisstarick ) optchlaimé@is&X RFPloBSmhmGehiPppRt ARk &Sg., Raper ,
nmetal, and ‘conposite filns or foils. In some enbodinments, the web
mat eri al displgsolilebtrdtive oranies incloderbgitauadest oy éilms,dight redirgetingf filow an
inventory of . r terigls .and/or internediate materials. . ot her..
e mertparact AnG sl ot ale MRS -hEuBREE B TR REPeS v I Ehion,, eson
i nvent i onudbigheedhhyloky dittnp EACHY S0fufRét0Ra$SIro gffe@ivaly whkiediuasd Whee,t ake of f
feed froma filmformng process. The web material may be single |ayer or
mul til ayéﬁeiuqeﬁns%&f@nqnﬁ%aﬁ%ré@, erelyagd§Pston i s used to convey the web

mat eri al through manufacturing operations in one or nore additional |ayers
and/or one or nore treatnments are applied to a web nmaterial. Configuring

t he web i atriptitnaofpaawingg configuration sinply refers to arranging

30the web material into.position and orientation such that it. can be put

i nt & engagi ng oot ﬁmﬁlﬁfee@ﬁ?g%iemfe VP AN OF Y MV REFIN 0 accor dance
Unrol11ng 5 port o Bl TRe aeh el oK e s kpditicnt ofh (Rl AR | €

2011/ 038284RCTdUSROLOI10&BEBBnewwIth flerinveioh, that it can be put into

SR IOl IETREAT S S g R A A A
operation, i.€rig 3R aldtiBsc@bh PREHAR FHohe ehlbYdintth®oPan¥iipaf@RVETYhdJ
apparatus of the invention w thout having been wound into roll form e.g.,
t he2pol yraydntiopmt erial is extruded or cast 5in line to forma film which,

at that point 4.s jn.p i confi.qurati i t ver vi ng been wound
Mo ol |t or i b eRERER R R eI Mt e SRR LS g

i nvent i orpver aroller,Next, the web material is conveyed by the apparat us,

passi ng through engagi ng contact wth the engagenent surface of a roller of
the i nvention H& %@iadélogwap}&rpfiomps@bpézme@é@%ﬁ Privl§tof gh cRgAgCMSPESVEDN i s
shown in g i loWRgr sif s shown 10engagenent cover 10 on roller 12. In the
enbodi nent shown, ehgagenent cover 10 is renovable fromroller 12 and
conpf i ses basdigro graqunothgraphent ahdthanembaivpent gfithelodp pex bLademggerpovar dl y
fromthe first Lace t hereof to formthe engagenent surface. The second face
of |ayer C_Plieri%ft DM Bt with roller 12. A portion of engagement cover 10
i's shown in Fighes2figdofh@ noBtosdaMsnairERRAdETRNe 1ArekNAuAPRRE Bhdigo0f the
invention in use wherein is shown web 18 passing over guide roller 12a

t hrough gmoitiegsi ng station 20 and over pulling roller 12b and on further,
e.g., for further processing (not shown) such as application of a coating,

| am nation to another material, exposure to, etc., or sinply wound into

rol §o f or metfAddBescAbli® ofiRasthas c Ehgdandng cover 10a in accordance with the

20i nvention and pulTing rolTer 12b has engagenent cover 10b in accordance
with the The following terms are used herein as having the indicated meaning; other terms

are defined elsewhere in the specification.



i nvention. Dependi ng upon the enbodi nent, web conveyi ng appar at uses
of the invention may conprise one or nore rollers with engagenent covers of
t he i nverwpaniv/@szd4may further conprise one or nore rol PeraSpai/08a8é pped

wi th such an engagenent cover. Sone 25enbodi nents will enpl oy dozens or
nore rollers in sequence, with sone, nost, or even all of the rollers being
equi pped wi th engagenent covers of the invention. In enbodi ments of

appar at us

EPnERRTP LEId1g MGAB reVinebt web dloned ST OTiBeRE accondprydipinekrciover s
of the invepi.l o r selected to have different
properties g\g{)ﬁqaﬁn&%éﬁgggggﬁﬁggg}é Cﬁ?ﬂ?ég@ﬁe{' | ocations within the

manuf act utBngggisg qoreaaeis BOAD @t amtagact dbtwdse tipy esemntd tha vk swoh thst dshat
typically e gag@gient covers may be rﬁadi ly install eq on@ﬁxi sting rollers
wi t hout si gHIHY ﬁ@%\&f@fﬁ%ﬁ@ﬁgag%&ﬁf&é DFNERERPTCOUFALOTRTHNFT GURRIFIHIE of
appas at uUs CHINONENH SesphiiSio EXRSHLBPMIERLCONVEYI Ng appar at uses may WO
2011/ 038284PCT/ U82010P050286 be readily refit with engagenent covers of the
i nvent i ori‘Bngagenivinewefatt sriblardiallypuovaedbniising popsnfod tineengegement coveFhe
manner in ich the enga nt. cover, i unted on a rpller is dependent
upon such f &t Brs™ Ly f‘ﬁﬁgcg%ne‘fv}tb ea‘f’?bowﬁféﬁ%%e%dﬁﬁ%l}vﬁﬁfg and rollers, e.g.,
in some iMSkaReRNt 2éhe” 4 IhehofbhtofMife EfABRMASht kiPMbel tha i9REJiRlt &hddct egat i on
in order to have an engagerment cover mounted thereon whereas in other

i nstances t He vedvade pestrcube mamedndl | ed with the roll in operating position.
During opgration,. the.en enent _cover should not slide or stretch on the
a7y P bEes Gd8 IR CanPY o QR T Os SO Rfuihieiy e

appar at us, eroegthgkOlarlichshapebr lod, ot her inpairnment of performance. In many
i nstances, when _the engagenent cover is sinply a knit fabric as descri bed

herei n andVelagekrsiugleiblerdongsis réhhon g hest of Matetiabler | yi ng rol ler, the
sepond face ofad ARCRAIARBIE UmERNPEr Wil FRBRIS Shidh POSH LiARed.on the
roll er during operation. |n sone instances, nountin feans Such as an

i nt er medi(a) eravdihiegihweb mated;, hook and | oop fasteners, rigid shell which
attaches %)o the roller, etc. wll. 15be.usef. I n some i nstances, nultiple
engayener(t) PEVELI8S 8t IcpHONF FIH GRS Aresiions oapren o eI | er

mount ed GENEERYi furfd!thy wel mhaft@ial Rltd FissHistcBnfiiadigangment surface of each
orientated outward or away fromthe roller. In preferred enbodi nents,
t he engadépmpassienthe webghiongh efglgmigroaticerk thermgagrenai surfdtech i s nounted on
the roller as r enovabl.e sl eeve. The sl eeve i r ef er abl eanl .ess. 20and
shoul 0 be of ot Packasy BETEEaLY B mPsGRY T o BFRehghy g SBURTor
devel opi ng Bétte,RPERY B IHERSIQN inlokilg 88nfidutatiBaNy d&yiikadi ments, the sleeve will
be configured to extend beyond both ends of the roller sufficiently far
that0it can belhsimedsatinaeniionimaa; by ysed Nathsl wisdgevarigtyoff wobpraspiidlat e di mensi on
this acti.gn.ivpical nds: tq I e sleeve . t] . Typi call.y the sleeve
shoul d_be a8 Efrpte] RERSLLS AU P HFE By b Al sis MBRER R Ke neb "t o
ease 25concer g same dinbalingmee e vodb hberiklriapalvided s an intermedMddistbiang t he
engagenent cover _on the roller nmay be achi eved by conventional neans
dependentstatf ghr fFomgB AR A tivemaferiskandip HyemetatcByeriaindn ogt of the
conveyi ng.apamhahlishe REEHEIAA al BE pFRARISTRIU niEONEDF RGPeBinSllf On Lhe
roller core during operation. In” many enbodi nents, the cover Is In the form
of 25 sl ealiectih&bonf precurSGpnaghsingr.d. hwach a4 thetakeaydt feod &lohya &kt éovdiing beyond

the ends of the roller sufficient]y to be cinched there.. In so
enbodi nerﬁrgeeS%-hEheewgla@éwélﬁ[ ey D Finkled s of HRbTIgYer; Eomsjisancoyghe

2011/ 03825dk4bh t52Q4 % CaRe8 ks Bhierigthidugh %nu{farchﬁfdg%lé}atiﬁﬁé‘ £Gne kN SonMe

instances additional nmeans’” such as adhesive or hook and'|oop type fastener
mechani smsongryditienaldextrs and/or onglorr lnr¢ treatmenty precaiplipd tesimchinlagerfabr t he base

of a sleeve ofCt i.nventi CH’I to .str tch.so %ﬁ.to achievle a%squ fit. on the
rol I, the base THSHRE Hst™ T PREER BIRRNY YN ETBINSGNRY TpigTs to-arranging
30 the web material into position and orientation such that it can be put into engaging contact

with the engagement surface of a roller in accordance with the invention. In many

embodiments, this will simply comprise unrolling a portion of the web material which is in



5cause bunchi ng underneath the web bei ng conveyed. Al ternatively,
roll ers may be manufactured wi th engagenent covers as described herein

bei ng norwosbriosgisy attached to the outer surface there®CT/US2010/080286
advant age of renovabl e enbodi nents is that it will typically be easier and
cheaper to replace renovabl e engagenent covers on a roller to replace the
engagenent 10surface of rather than refinishi n% a roller having an

i nt egr at €6l éorgngichait iisqanfogpat inte engesingsaeaciLvith theragagpmoant pwface. In Fj g,

2 illustr s [ i - LA € > QV 0
conpri sesoq%egglé&?ﬁhgén%%%%%gﬁﬁb@%%ﬂéﬁ%ﬂ%atl\r{:%%ﬁ %Q{n ?gr%e roétg& ﬁthé typi cal
enbodi mendperdtibe, icoMelint sandpdescdidiroctdy i 4 wbBbonvey@wippgratus jpif tie-ihagntiong 15

| oop at every ﬁti.tc . In an il Uﬁtrative ﬁnbodi ment there are ég stitches
per i nch YWHhaH PYERE Bean Weynd; ipterra Yormpge. £ PYINEICHE MR (SOXIYdeiot GStrake
the {abri:c i N F & : ief o )@ : 2. g., two
or rore. of F o REmaL ) S SR post A sl il TR R ATERLRL D! s

t her eof . Henn wanyd end odl foemt ,thd web haopeticpiveredizstha appaptub ef ghatinyentien.,

di rension fromthe, 20p| ane defined by .t to f the.base | ayer to the apex
of "the. il e 1 QS nBHeP S i ngeuPlty i U DA EFEP SERERE om about
0.5 to ah@utacOwifh ¥ enbhgdthdnk siifackREE TSIl Qd tHNAVertiBHAZBFMB0.COVEr s havi ng

| ooped pile having | oop heights outside this range may be used in certain
embodi ment s. 14n ilhetratospeniwidihentios thengvdntios iiesowntindig dwelhererys shamn t o

provide effective cushiaoni fect, to.the b, to achieve the full benefits
bt Ve kRSt 2 8Nk 3o FE nciciodipd o dh, ARHEHERl Bk ¥ 3s, 1G"E o
get fl oppymatsbléndesiotiabl yamif doggirisvelbast bﬁ%@lﬁﬁdlay@fléﬂ@d&l@@péd}ﬁl&lﬁmveyed web.
The pile should be sufficiently dense to be supportive of the web during
conveyi ngx&ndg uparardly ifiop fhe fetifasethensel todpep thesengpgameat pyifacat iTbd.  For

i nst ance, o) il 0 i Lher el ec r-opriate
doni o f 5e SR EO M iGs ORGP R IR 13 PR EROR G Sl By anRETY
great er rshewatiafe2t o conpression. |l lustrative exanples include fibers

havi ng a deni er. frqm about 100 to about 500. wi || be understood, fibers
havihg a WO Joa1 SPEHASIt of BEaPBEas Al B TBUASPRE i S ERde may be
used in SQFRLSBO PBAhS ol g%ﬁfé%ﬂ@rnl% tl‘ﬁ‘ohﬁh H&‘é‘eésﬂlg%%foﬁ@o aAMiol& we do not
wi sh to be bound by this theory, it is belTeved that when used as descri bed
her ei n enuydlgemeter Klrdndeaduchert he., i fovbmtheoprocesdmgdnarshevinisuchtae t he Know
5Sweeney Air. undary | ayer .that woul d ot herw se form between the web and
sur face dPrlisdona pebatiiy Bovhiion HatoderhREHE ST dbest - PR e <yst om
by the pid@yndan®rolifaii. f GaRBYoer 126 HELS RErAGTRENS 1006 ¥RbRIEhéYwAREHOr
tension variability that the web is subjected to during conveying. As a
restl t, tinecntingend peliing seliar tl3b Wehengepement covsrdPbdn agr@rdsaeivel thay fast, high
ef fici en%Xvél?'tEi ngs wi thout scuffing the surface or inparting property-
10degr adi ng clﬁa‘nges thereto. For instance, when subjected to the stresses
encount er ed i rMDépepdiaaupbih gie ctitRdtnert) WEb E@NEYIAR apReitaids@fshe B OFRIORGhYyEr i C
web materials such as pol ﬁesters may undergo plasticization and/or

di st orti GRMPHAE ORGRamprepBes vabiangagenent FOETs ofrthe Hysntes). apd B¥fwithes. we

have sur Wo\'r/xﬁah@@h%{e 5B bk n gé:scgl%) gﬁ'\x}iﬁ{suEf?\a{f?%@a!g(@:rtngﬁtcc%ggﬁ%foﬁ%“st h the

present in tron mnimzes t eterious e trative
enb2di nmenmshodirthent§ il eaplogralbetrsalr e arlersialsequonde, fwidmonkee ngpspopewmndl st i ng

o ol gl ) e S 5. ol Lo i g o
Those ski a]lpb%qtdséhl dSpride tWol dr iGe 80l 8s LRuipRA Y erb&hint @GS of inBEr's whi ch

can be effectively Knit "and used in covers of the 1nvention. 20The base is
t ypi cal | ynkaitionstbe asgagempntopiveis nidyebedeksicreddo paapdffeicespriopenpies i aptintiz¢ o be
pl aced on aﬁgroller ?‘?’ eg};gd .n_ac orﬁlgnce 'tth.the i nvention, e.g., stretch
and sl i d@GIFPICShTIFT SR QPYOBEFIR A PRRYACEIIRIHTCt to be installed
whi 3@ not str et hdvadtagp demicrppdedt idviéitiod iomar §bicany e@@@[ﬁlbﬂlﬂ dostrs aldyMR

e

exanpl es of materials that can be used as sl éeves to ma o
readily installed on existing rollers without significant equipment change or significant

reconfiguration of apparatus components. Thus, existing web conveying apparatuses may



25engagenent covers of the invention include: H54-16 and H56-23 pol yester
sl eeves from Syfilco Ltd., Exeter, Ontario, Canada; VWwv 0401C, W 0601, and
W\ 0801 pwibyesiiss283| eeves from Zodi ac Fabrics Conpany, [PCmdsR)10@8i286i O,
Canada or its affiliate Carriff Corp., Mdland, NC,  and BBW310TP-9.5 and
BBWB10TP-7.5 sleeves fromDrumFilter Media, Inc., Hi gh Point, NC
30Typically knit fabrics are nmade using fibrous materials that have been
treat ed Wictradilygeficwith sngagemant qoverstod thenavesignitpachpevscdissdamifhen t he

resul t ant. i I ed in web conveyance operations in accordance
with the lﬁ@eﬁﬁegﬁ,lhgg%@%u ?‘i cants may tend to WO

2011/ 038284 PCTrHdSR41hat D5ORIBH thvemipaganaynt canes iigowidted afi b ovlldr is dapeaddnonal
performance to the web and potential . contan nation issues. Accordingly, it
i's typi cdiPey sphetesiorrs thooopignrasionof Sierarpahisad Gellds, £2-riB SPBE SAREFS ng
heres n. The|BBLESIRERSvEEGH 1§ SRt IRGHGP AFHEDL Gl dleddAENER

mat eri al s and 5operating conditi gns, e.g., stable and dura%l e under the
anbi ent opecanomged thedionivdresgas én gther inetapees dicuroyer tanrtiedingtyl]edaitlethicabld
present, .etc. .t has.been observed that, if the engagenment cover

mat eri al (BPPEPESHPOLENt rasting color to the web materials, observation of
debris capt ur epind djRrf68 208 RRMechREovESsHoRfd Adt sBAEEh stRtcl-on tHST NG bl ack
pol yester fibers in an engagenent cover to be used with a transparent film
web. 10Typidedying rollss eathsecasfleachie weag of yarmenicemponanitteofiche annarajup dovess es
usegyto r{a%ﬁ:" t%}g%} 0 }mfa?‘brein(fsf ar1rﬁo m%dee VYI § hanf iill%srtgn%se Wt %rtf-lea!cﬁs at hnal‘t thave
linmted efabtohed & CharHeta™ SoPY A e Fibey " Can be OvEa & eund" i n
contact Wokér i98EnANakiR falire ds@ieharide hoRsi drichawravey fil 1 tHBBYdcoDE afeces,

| ubricants are applied to the fihers to facilitate the knitting process. It
i s pref erunderlyise rellesitbe sesond fags of Eerpngaganismt Rever 8Vikh saprip firmhepgsitosent

i nventio . i Il i . - washi ng
Dot or &5k Rgler i oF AR 1k SEAHE L Moblin BERYS At B RSO 00
an engageinthedive uiat@icteoifant heop fastemdrs, aigidwtchl vehikubitichasto theradigr,war. wvikway .
Typically it is preferred that .tGe | oop pil e of tIlge. engagenent ?over

pro¥d de ectsed-f Incjomteringrnges, pyliiply cngagameniety et offtho vabiiiy arp nsialled ongout 2,

wi th abougnol. fQF, rﬁmfn@ed@%&ﬁﬁ%a}?@i NhPERIEHiRThe LAVINRREAYRERLIEOver s

providing coefficients o ric n outside this range may be used if

desi r ed. orientatedidvewekegr eevapffrogr the rellercoef fi ci ent of friction ("COF") which
is desired of the en e t surface to the web is. endent in part upon
the funct i on i PEHETSLETBEmERb BF ShESEmEGOR oS KT A QRSB B ol or
roll'er ory@tRRméRdLsn MRESRriaBd retigeIbld dlEdviee TheRRERNis prdtiabBrRamicas (i.e.,
a lesser difference between T1 and T2 in the Belt Equation discussed

bel ), andoheyld bopf pppregipite sike o Barpeiduotlor spuglyrivithoat desdorong ai lpese
rollers, e i.al i.ahl i rol,l e e i u a. lange nsi on
AN T R e S R L R
COF i s t wpitlcaddsyfaesiblledsuffidiegBnr thas@San bdiciatitdrant dicheif &kl steest B aneousl y
achi eve desired frictional 30properties with web, abrasion resistance,

radi al nodorapsiardigeasien tis detion fepigadlyjtendsie aulbthersigeve Haht pivpicallytititi es
of sel ect i i vel %ggg fibrous
pile mat es(rFélégP?Asg ;1 Préaf&el%?sg?gs{”g%naggg g%%l e fafg #W&P@%?&gﬂ%ﬁn@ etsageff ace to

f or 24 gr i ponesrhasmanelignnedne othe srabblatg web.se the effective COF between the
engagenent surface. angeweb. W have found fhat when el astoneric.el enents

are used that YREHBGAe PREHEGT RRTERe o0 e Fllsy BHite RSV RSEBRERTWAR| enent s
have a Sr}ﬁéa%s'&eﬁ@'ﬂ@rﬂ%ﬁ?a@fupd)@ﬁr% R0 ARG WhoabrmeRORRES SRShAT fHhAPOUt 30 to
about 60, and preferably from about 30 to about 45. 5Typically, it is

pr ef er r ecdconhating darptig Rrofceabbetine vhgaicawphtay cadecsprobslidian ths raller epncay of

discrete glenents.on the pile., .. Briefly .su i zin suc anced
erbod: e BPPERyae E RER sTpdimspis s SoxaR R ruFb Ol e
proyp di ngnaglstintthd Ak, ©pEERAN cxkdhdin BMYENhRRAES dRAUE Fol RAVIAGichily & band
second faces 10and a resilient |ooped pile protruding fromthe Tirst side;
(b) appl yiigried thest. aatsomsrambodvagrith dhaoengpeement eavar and hatacg op dit pllpte,
preferably after having washed or scoured it to renove any debris and/or

| ubricants therefrom and



(c) optionally renoving excess quantities of elastoneric coating
conposition to | eave discontinuous deposits thereon on the | ooped pile; and
15(d) curwogotinssaseat i ng conposition to | eave one or noPETFIS2@oMRITaMCenent
el ements on the | ooped pile to yield the engagenent cover. Dependi ng
upon the elastonmeric material (s) selected, curing may be achieved by drying
to renove solvent or other liquid carrier, crosslinking by exposure to
actinic rexhibasusiciens fejctiongbefifoct.dn pemennstangesaddgions] means sych ey asbsyivaRi ng by
action OfO%E%F%ﬁﬁétégfﬁgéﬁ&kﬁéﬁﬁ1$8En&8%g i ons thereof In sone
enbodlne%} I oneric coa ‘ion conprises one or nore

el astoneri c poWiyiteitss gipgabll dedrable fOﬂ&leQ;rasermfrale@Ie\oéﬂte(lﬁx)entlbh taustkgtelt sove
exanpl es of el astomeric polynehs t hat %gn be used to.formgrip enhancenent

el enent s 851 Pelieverhyg K an &g 1ol e are Peuigrmal BB e Etg ORFTBIONRRATENTm

25pod yner h B th d/lics, silicones, olefins, and
copg%ynenggblgglng ?ﬁ%ﬁs eq£§;other co |nat|ons t her eof A suitable
sol vent can beAllt@aaiuIew sdloecney bbynanhfasmr@kwitlh eagpmtitecosers apidederibedk

sol vent qr conbi nati ons o chosen for. effectiveness in

i seolvi MR BoE oy REieliblo By oM SEEEF By " ch tho |oop pil e and
base | ayer of AMgdfidoe 03&%8%61@'eﬁ{%@nﬁéntélﬁ,%atmll%wcﬂgy PesdsRE BRNCe.
Il'lustrative exanples include but are not limted to the group consisting
of xyl eneche@mr treveplace sapreplerrokagamenhgdvess oryd rcw@t mwr@plaamdle@@memt ons

telhgé gl;mrslu{: ace tra%3r8 %gﬁl I?ecf:rlnll lﬂ%%zﬁ%" Pollgggavné% an 1ntef%rat8% el%ga§6mgb[ Surfd n%; \I\gsg ht

to abOUtgﬁ&nﬁ@k%&ﬂﬂ1@M1MRhghﬁ of the elastoneric polyner(s). It will be
under st ood t hat coatln% ositions with thinner or thicker concentrations
can be used i fFigesilugigptessamillygiivechbedisinbwheisHt ngageaerdcaed’dier i ¢ coat i ng
composi ti ?@H e elastoneric polyner(s).
In still Eﬁ%r eﬁ%égﬁﬁg%pﬁ%gqgmgf onggﬁg&ggg %ﬁg conpositions are
crosslinked tdnwi t;albldaltelﬁéaodﬁﬁem ettle d@smms insdowitly aikppifaigicdrkhaneepnforalrgmrent s.

h I h I
1055 yerSOF & AR e o 30 HBATaBE Pl mabh DG Eas S ECTSh (PPt cat | on
can be U%gnﬁ%e@&y Iﬂﬁe ﬁﬁ%ﬁé hitcpRl (©Cs84 tdPha kMBS Fatitel thhyesk IlﬂgIE I?ﬁarﬁ‘&ft e.g.,

such as sone nethod of dipping, coating, or spraying Dependi ng upon
how nmuch streads, ngltefdapest stiands (es. .applar @bre strarids wovopd tqgetler ta yieltenysifge
desirabl e to,renove .sone quantity therefromto achi eve a desired final
deposi t éﬁﬁﬁﬁ%or‘§§@Pm?ﬁ§$% ‘gl typically an array of discrete, unconnected

el enents di spaseshn9enitdQingdhts, @lﬁeelo@ﬂf)eddﬂlﬁt ks lh@odpshdagif (e I @thendibh Bohd @bi ve
exanpl es of nethodsS of renpval inc pi ng, squeegee, doctor bl ade,

pas3¥ ng tensutghined by ghe tep ef thedasd layer to Hie apes of thg p@ll@g@@:é) ehfdommpawdehent of
A2poST {10 AL, SRR bEALLBN N EREAD { NERPIRI! AeHiEd bR Bt Y €0

| eave the’déSiTed gri hARE EREHL e O tPRR enBodr nent s, the

amount  ofengh@nicas uéxteamﬁavedgalsbpmepﬂeqla@ﬁ@tlbmh@gms buﬁstdibltlihg raﬂge n@yi e used
enhancenent elenents is eaglvalent to fromabout 5 weight percent to about

50 wei ghtingefitaiesmbedimants. ibthgheorhcigiids msefbicisnt. dhe ¢qyst @gy If%l OrEpEAabl y from
about 5 t?fe@&%{"#usﬁ%n 'e@ﬂ%t tBEfﬁé; Pléto Wgﬁ&e?ﬁbt Péﬁtgfof ﬁll%gH\tenI!lQn.WtH@t

percent typica el nost rre astoneric coating Is too
spati ng, lt)d)'[EhBlglh'teS dmﬁlgledhéﬁnﬂdmapmmgeuﬂoppyaﬁd undssirbblphffectivadb on with t he
web will not be %Ehleved I f t
transport or damage the conveye Web
The pile should be sufficiently dense to be supportive of the web during conveying
so as to reliably achieve the benefits of the invention. For instance, the looped pile
comprises fibers selected to have an appropriate denier for the application, with thicker
30 fibers providing relatively greater resistance to compression. Illustrative examples include

fibers having a denier from about 100 to about 500. As will be understood, fibers having a



el astoneric coating is too heavy, then the loop pile may be too matted to
provide desired resilient support |leading to marring or other danage of the
web, portworns1igiBsishe coating may tend to di sl odge duri n@CUAS2@0050286
contam nate the web or otherw se inpair web conveyance. 30Deposition of

el astoneric polynmer onto the loop pile my be carried out either before or
after the engagenent cover is installed on a roller. WO )

2011/ 038ZBARCYRISKe dhio Fome 28w be used injogne anbasipgntam sacpidgnecavith éel oop pil e
of an engagepBpt cover of the invention wherein pile fibers 22 are visible.
Fig. 6 shows, at a larger magnification, an illustrative |oop pile of an
engagenent cowWhilofvetdoaot mishrtd ibooaiid By thed thebrgnielid lecligotd/ter whasudog an
deposited thereon with fibers 22 and deposits 24 being visiple. 5By

engagi ng LR R PR O 116 RHon FHes Ph@}rwélsteég?%ae‘fvs the
engagenenty Shef AGhAdhBA @R WARKEEMERY RHAELARNORSE BPHIRL: bp as the
engagenent zone with sufficient pressure so as to at |east parti afly

conpr ess thhimllsodforpotee,. th resdicoty atnodngpdnetotthe sysent by diegnledéyarhe web on one
side of the.roller s different fromthat on the other.side of the roller.
Wih ref HEHEEIS HGes o dafigns eaesiearg SR SHendi SS R WP feb 1000
ei ther sig@pjeeled th8ustbiddGtyih®! heh raitt, the ihRatieh pRetitsivRbs % bé banepapariment
surface of the roller may be understood through what is sonetinmes referred
to as theapdled iEGgahighrefligigney settings adthowispdinpith¢ surfdee of engarone plopette web
appypachi the roller, T2 is the tension of t b | eaving the.,roller, O
TPIR g Pl e fimerdR ke hofiptS SRisRIHEretd L8 Yo S Wt utiRg S

15coef fi aiygioil oEh §pckd tHigntchsibiepdtatihis, gagarmbtic S4b haegiadf suchasrol | er and
t he surface of the web. ~ The invention may be used with known web

t r anspor tPOLSIICET Bay PRErgRIPIAS iz ion RBGPY @,Stommlt%at ipppirdhar desred Pl Pler s
(e.g., alym.: |, » it | e

nvent i ot PRpoReag b AR By fdhma 3l pSATRGR Bt Repraghi ey ey
20f unct i onish itheiresdhtnigvdntion mohinhized thewd deteterions ptfectol | ers, tension control

rollers, guide rollers, idler rollers, pull roJlers, vacuumpull rollers,
drit®n rollerdn lﬁw&a}lm srapedimepsat s ﬁgw%ﬂkﬁds} gratlogied IompPF §FiMusi ng 1t he
| nvent | 0 fof@ifo iR afubRLh W BNETIR L AGL U PHATORRPAAY Urinli@ (BRI Y

vacuum ef fects,” heating the we cooling the we etc. As noted abov in
sone i nstikih¥esRE&@ppelyedterspaliyplopplene onjomi secanddih@roms Wicrdof2 Fhmdet skgled in

engagene cove of, the invention installed thereqp, .mMunted .
concont ks iy e Sblecy Faanly Sk hey MBeS aufih 45 Syttt RhERad vesddni on
dept h, t hiselsREIRasIdgGiohhe danpeni ng effect of the engagenent cover(s).
Al'so, in sone instance, particularly in large industrial settings,

si g#i fi cant | y Thsrbasefsftppicallyskniequisite draviss the dedited aronsrigpade reumtit ddvbe on a
roller t ?chh%n%%gﬁérsa%rgélséé) 'nral%ggrﬁgnéetwifﬂ{ iﬁv@%ﬁ&? lel. Ef\rsi‘glre:[% uat%d sliIie rml tiple
engagenent covers are PRSI T ea on A of'er " OhceE 1 he out e one i s

cont am nafuéfitiey/ @kilyevod tho @Mt permit 11€o Belinstalled 9h{e ABIstreCcdUR urkidsirddey
renoved to expose an underlying engagenent cover of the invention for

si gni fi cairing opedtiorost and ef fort than freshly installing a new cover. WO
2011/ 038284PCHARAMAR A2 nplcs of Ml A& BuEANSBEHRGH rltcconnect i on
with a wide variety of web materials. It is well suited and can provi de
par13 cul anmgaghnamt agerd of tho mventiominchwlé:hHSHE 6raad HSc2Uipeyestet shanel frovg of

webs of hj lity polyneri ter] S apt i films. Such filns,
typical | lﬁygﬂﬁgﬁﬁ%si%te& %Iﬁo,r{%e@};wé%ﬁ 3@@@@0%6’1@/ 1%9@9@%4 s,
e.g., Faci;ﬂe%%bsoﬂolﬁ%o%gac%gﬁp_@%&b@d}? Lohdd, eakdri, CEMHa'ER iR L ERlSeCaRdr uni form
specifications of width, thickness, filmproperties, etc. wwth very | ow

def ect r df@p., MiHRndRCnatddBB W3 3hATP 9 ofd BBWAIl AYB17. Dsleengh fiohalpam Filter

construct, on. .1l 1l.us tive exanples of optical filns that can be nade
usi ng thé\/lf)&g’slgﬁt P%lg{\/%%{“i’ ‘include such filns are disclosed in U S. Patent

Nos30 5, 175, 030rfph llgtknﬁ'faﬂrics breSmadadsindNFbroddmatchBR thf hald Hden tRoaf@ivitfl

(Abil eah), 5,828,488 (Quderkirk et al.), 5,919,551 (Cobb et al.), 6,277,471
(Tang), 6ubiBanoes fygHial)the Berang prgessTAN the ro9ltars §8it fataics awusad in |

7, 269, 327 T@O %é}#%léee gj?egréét?c%lglilg %&%gc}ahcg Qvgthlt{lesfnvgrﬁgo%?guc’ﬁ‘ﬁ%r?dang%eiynten(]i\%

2002/ 0057564



As is known to those skilled in the art, such filnms may be made of nmany
known 15suitable materials, e.g., a mxture of radiation cured nono and

mul ti f uncwocenalo3grset h) acryl at e nononers, and manuf act ur @dTAaSeC@OM50286 t O
known techni ques, e.g., mcroreplication processes. Illustrative exanples

i ncl ude such nononers as poly(neth)acryl nononers sel ected fromthe group
consisting of (a) nono(nethacryl) containing conpounds such as phenoxyet hyl
acryl at e, V& HHRY p@tsm g ek ipeifis{ipnad pesfprapance wothe webad petcRbaly et hy|

acryl ate, e fur

2or vl at o BT RRe L CALRRED, I BRI B Re AR o ORUERBRL NG,

gl ycol duﬁ&@&ﬁ&beﬂn@ﬂﬁx&utanedloI di acryl ate, 1, 6-hexanedi ol dlacrylate,
1, 6- hexanedi ol__nonoacryl at e hacryl a et er e glycol diacrylate,
al koxyl at ed afﬂﬁﬁ%??@aé%SﬁFﬁgygFgf e%ﬁﬂ%&%ﬁé? JR&gHRS 2 Hgnethano

di acy yl ato?gra@lhg%ﬂdla&&d Bexpprdingla 24l BRLY iRl avi '69&14{1 A} BShAAERRSOL Y|

gl ycol caprolact one nodi fied neopenty ydr oxypi val at e
di acryl attempc:(amr@ lhagtidifye nmmbdialy pdsone epe nit kldt@ejm obsemw;ﬂrtha(ty;f thatrphgement

di acryl at e, cl ohexane hano | at e | ene di acryl ate,
o ooyt e an T A e ARG el BF b o et nEnaiohe Rhes ot o
et hoxyl at@gtutSdy thezh %%ﬁientoc&fefjlsafﬁélma@édee gehﬁﬁé%la%k%@y%&@ﬂ fikdrs phgnol A
di acryl ate, ethoxylated (4) bisphenol di acryl at e, “hydroxypi val al dehyde

modi fi ed mgagmdmycweptmlp@wdml‘émtywp@rentnf?el@pwnb yl gl ycoI di acr yI at e,

pol yet hyl ene % 86% Iate ene %ﬁ crylate
polygthylene g é%qh“ 5 8|a8ry1%$nmn§r£§% IYaPééﬂ %@Hf aket

di acryl atigit fabMs20d Mh0S 828 4BcIusWSA6I4 0RORBE 11@"&@@@&%@[&1@@@ |so that

di acryl at e, trlcyclodecanedlnethanol di acryl ate, triethylene glycol 10

di acry! attBe fibers sapbgmered gryrbin @inget yithess apqtherite et davirad weagat B ni ng
d | | t

pent aer t Bt @eet MGGl 8 LARINSUE rlls BTAMLEC RE RRADR SOLAINIEI S,

(3) tr|nqth&hednn@p&meﬂwhEmmymauhnn&hh@uyhahﬂwIﬁakntmwmﬁkmybglbyopane

triacrylate, .etho ate 9 t hyl ol pr.opa triacrylate, ethoxyl ated
( zbf 5 t ¥. ?aﬁmgcﬂrﬁ)%g ﬂ?%ﬁ Qél@[,ﬂ&?éf% p ; q&ﬂga 'uﬁlingéfc Y IS%I%l@énS(aé%@S
propoxy! ahegnit 3dn ¥ p{ﬁ%m; |seIJvrrbe a 'aﬁ%ﬁ%/dg%ﬁl%m ﬁ&ﬁ@@&ffﬂh@m@nﬁ& Rth ANGRH

triacrylate, propoxyl ated trimethyl ol propane 10 triacryl ate,
propoxyldmadiGmiWanethyloIpropane triacrylate), trlnethylolpropane

triacrylate, dro u e triacrylate; gher
unati onal iy iy R pREEE e Bop R ot Bl T o

t et r aacr YdoatfRiond b fridieh Ry IheWaibai¥aRen hisdut 8261y B8 2, ditReBb@Er i bihhbico!
pentaacryl ate, ethoxylated (4) pentaerythritol tetraacrylate caprol act one

20 Mbdi fifendeperreferyd.fho |engmn@aa@crw%mewd(@)00©fﬁ0®ﬁwﬁ feictioreoutyider y|
conpound%h%g%ggqﬁa $eu“: uret hane acryl ates, polyester acryl ates,
epoxy acry Bb acry e anal ogues of the foregoing; and

conbi nati ons tmr&gfeeﬁﬂ@hpwﬂ@aﬂ&dﬁt erfEctéreCDRY aihichls @cdife@ @ tRndor s such
as, for exanple, Sartoner Conpany of Exton, Pennsylvania; UCB Chem cal s

Cor por at | HEAEFNGfFage S MEDas déﬁf‘admtdlfl PRt uEeTEHhE cf‘éﬂCtlQB ﬁﬁwuhuectz&ﬂsr
M1 waukeq, WS6a0Sh fhe é%gé’bférpfafé (&E&f ;’hth% 1%) 8&&% g&d@h@f elt@sfon! NCI ude

hydant oi n noi et y-‘contai ni n h) acryl ates exa as descri bed
in XS Rhﬁemhn£M1e4aE@%rﬁﬁﬂx@MémﬂhwmgTemnaﬁgﬁuheBethwmamdmmsaﬂbdlnents

the web i s a si of . pol ye rade | yet hyl ene
t er epht ha1cl™e: a%%&% pipey Sfaﬁlé%ffe@poﬁttﬁw%ﬁ@? dev 9%&%96% 1? 251 n
some enbqgiipatiSen m%rsfdﬂefgtlﬁg ﬁﬁﬁﬂérsaelﬁrg%l{&ﬁld?@&ﬁ%ﬂeﬁ{l@l ?‘@ a §1 hife¥anpl e,
styrene- acrylonitrile, | Gl ose acetate butyrate, cei ose acetate

pr opi onathffeI@e¢d hdt‘aw Tlrandc%b ahghmp@(W et tyercaklw désred, pol y met hyI

nmet hacryl at e, rethane bonat e, n chlori de,
ol yerytene. dBRoREecoa Srahit HERLE vim BT ShORDRYF ushftititang on
naphg hal %@p&hé‘s%ﬂﬂ@%b%br@@drﬁ%ms@@éey Fa\d@il%d&uﬁfsldﬂ%las@él%r R dsilcH&@sof tBOI t has

been surprisingly f ound t hat by providing web transport/handlln roIIs W th
engagenenporpile qyantsicy e§ sal¢diatpHemeiiqrolaelysileptomnerecas corapdred toal

advant agef%or&?sg[%l a?crpgel[rgtltlglgsg)e%ate ]{fcgtklge Qﬁ}ggd\{@ & n\é@é)eﬂtt gurka%l o fo?'mggrip opti cal

filns, are C



WO 2011/ 038284PCT/ US2010/ 050286 nodul us, stiff character. As a result, the
webs do not resist stretching and during web transport are subject to
scuf fi ng WO 2euén3sisneaki ng when they slip over rollers i RCTASPONDHE2BO
jerking forces encountered through the web line. In addition, the web
mat eri al may undergo undesirable changes to its bulk properties in response
to such force, e.g., 5undergoi ng pl astici zation u&\on exceeding its yield
poi nt so cabancsmsBrApRCA Y raisbhciteriivg DInbgWRsIk BechRgagersnl uateec At er i al
! ess aPC%%b"?‘b\%v% hfaQeE fOl[ﬂl? ltl{g?(x/.%eﬁ'?ﬁsto efic ’eleﬁ?eﬁsrh?e h§edqhitfiﬁw&dﬁ%9rf3ﬂéﬁc¥“ th,
i mpairing uniformty of optical properties, etc. e engagenen
cover s ddsachibed ihte elastonavie cberhaity lizvdiacdhoroA latdheof ofdésaslidnciboyt ¥, t h
enhanced tri hol ogi cal characteristics. As result, the invention provides
a 10conveRPMEHmes Frgf) 2host ?@wbpat Sb G preiTady OB PP RADB AL he web
durifng wep, 5 LANSPA treRALd R lel A cnh ADQ-AOA3ARIROLACPYCASoPhy A de a
conpl i ant Iptcljv?/ ’aldi em)ﬂgul us gfg;%leéls??cgﬂey cﬁaractgﬁt o1 tﬁe roalll r surface
whi ch conpenstatkemechronthaypilper t ubati ons encountered in a conpl ex web
transport system.e.qg., tension variations and speed variations ue to any
of “1on myr ad 1ger it gt sooh st sAtod Ny Br S ha el thfipords
t hi cknesspydi@igHlalSma®i Gy, variations in performance or characteristics of
individual rolls in a systemconprising nmany rolls, power fluctuations in
drive rol(rk praviding hénitifduic dompaispgradeoca base ly eiavingvent andrsccanidelaesver s
enabl e the web to. avoi di ng .buck] i nd i-nkling when it otherw se m ght.
I n gé:ldi ti on?n(f%léeshhg\l}efrpoﬂ%s lgee‘gﬂ%r’fléc}g%gmpotwéaﬁnﬁ%éln(f%el ocity and tension
vari abi | i(by applyRitdneclsvedin@se doatihg eoepssitidirouighlobp&l e ptdfeieblyAsied resul t,
hi gh qualitﬁ webs, e.g., optical grade webs, can be processed at high

a

speeds, e. ghavingpashsmor sguirediifo EPPVE gRY dehrisasder lybricants dipiefsemiiey
degradation,,f, rQIHS%hg N0ees$ GWMntitiB9of §ldfom r&tféo*aﬁﬁgg&ﬁp%sﬁr' tB'léa[eviecl os

construction |s&il)lgl reved“to engrap conﬁ am nation, e: par
t hat woul d disbattimees dposigehtioen vethcdeoped pilcpaeissed. 25The i nvention may be

used_on b transport apparatus haying just one or two rolls, or systens
hav?%g nﬁﬁg, CHBP@P&PP%I}% ‘Q%’M&Sgl%ﬁo REC PRSP R e hpRecHsaECc oM 8 or  t wo

sel ected roleg0 dﬁ@f@?gﬂg&&&g@gﬁﬁtg&l&s t hroughout the system as
desi red. he ‘manuf act uri ng operation may include formation of the

web, then treddependingfupointhewddstoneery. matapg(s) seltdtot cofing magdesichiaddi by onal

adhesi ves resent i&venti on provides

opti cal I(fi%.er? yes, ¢ | orants, etc. 3%?.‘!&'@3 .
means f or T EREIGTHPVERLIVERLI e IGH ARG CrgsYIBERR D ARPYSUET Pt e, cost
ef fici entradiBfitiele.g., MG, 2kd 0382 BHRETHEF2PIQNiNGRAL BP a bt tT cBSmical The

invention will be further explained with reference to the follow ng
i 11Ut r atdressliekeanylcosbimEranipleot. 23 of the rollers on a

product i on-sca, o QIR sl ALY OFIENESH Rl dhiBl L En G o £ e
with resilient "'ooOped pile engagenent covers® ex ary o e presen

i nvent i orelasRahdriy pdiytpes dissslivedlin dieldiahede kelveit(s)ol | ers, coater back-up
rollers, and pull rollers. 10Five different types of circular-knit stock in
t he appropri atl8ugiiaivecsdmaplgnal %%t%mﬁwamﬁﬁsg%icr%b? ugaddo ferEkgiRr, Ontari o,

Canada) fafafis | OGIRIe tGRLRERCAS flgfl hQ Whoupht I“E%ﬁfg' f*I?QR?@B i e
sl eeve wit ha a @e?ﬁ%ﬁg%@amt er (Elé cn% made o?\g.?ﬂ%lé) eni e 0|oo yet hﬂne
t er 2pht hgloftreers (begr styreand, @rethangs, haiy ey, sibtors,/olofins, PidleddSdymdradpedk pi | e
sleeve with a 4-i ngh (10 c¢cm dianeter. made of 150 denier
coplymers, and other combinations thereof.
A suitable solvent can be readily selected by those skilled in the art with the
solvent or combinations of solvent being chosen for effectiveness in dissolving the
elastomeric polymer(s), compatibility with the loop pile and base layer of the knit,
30 convenience of use, and drying performance. Illustrative examples include but are not

limited to the group consisting of xylene, toluene, isopropanol, methyl ethyl ketone, and

combinations thereof.
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15pol yet hyl ene terephthal ate fibers, and a | oop height of 0.7 nm
POLYPROPYLENE: | ooped pile sleeve with a 6-inch (15 cm di aneter nade of
pol ypr opywerreifaskazss, and a | oop height of 0.5 mm PTFE- 200A18380/0b@@8ped pil e
sleeve with a 6-inch (15 cm dianeter nade of 400 denier

pol ytetrafl uoroethyl ene fibers, and a | oop height of 0.6mm 20PTFE-200- HS6:
| ooped pile sleeve with a 6-inch (15 cm di anmeter nmade of 200 denier

pol yt et r af | uorl8spmy cehedimanés e clpaMETIE §oHiNIoPOsIEPN goBatites from aboe
rollers | ' it h ven t .

| mvent & on o @b Selelito ARUEd herk el ol PRI SRR Tl Ll g

f unct i ondle undpssod Sereostolg @hsoveibes fith tiednen o ithickee cemgagetianicac by ased and
some were fitted with two covers, one cover 25having been pulled over the
other as ffigfi€4t ed. Table 1 gives a sunmary of the roller materials and

engagement Co‘ﬁﬁrso%.?foﬁ{ek @Jn%odi%n%?%%’e@a%%%%?ﬁf&ﬁé%&l%o@ﬁ%%l%glmgﬁ;?‘i%sea 1 Rol ler

Engagenent Cover Function Type Materia nner- Quter Alum num N A

PTFE- 400-wig6-2astdibmnlsimbifehe SOtoMRROPNGIENE(PTFE- 200- HS6
In still other embodiments, the elastomeric coating compositions are crosslinked to
yield the desired deposits or gripping enhancement elements.
The elastomeric coating composition containing the one or more elastomeric
10 polymers is applied to the loop pile. Any suitable method of application can be used and
can be readily selected by those skilled in the art, e.g., such as some method of dipping,
coating, or spraying.
Depending upon how much coating composition is applied to the loop pile, it may
be desirable to remove some quantity therefrom to achieve a desired final deposit amount.
15 For instance, typically an array of discrete, unconnected elements disposed on the surface
of the pile is preferred. Illustrative examples of methods of removal include wiping,
squeegee, doctor blade, passing through a nip, etc. to yield the desired degree and
arrangement of deposits.
After application, the coating composition is cured in situ to leave the desired grip
20 enhancement elements. In typical embodiments, the amount of the resultant elastomeric
coating constituting the grip enhancement elements is equivalent to from about 5 weight
percent to about 50 weight percent of the weight of the loop pile, typically preferably from
about 5 to about 20 weight percent, with an amount of about 10 weight percent typically
being most preferred. If the elastomeric coating is too sparing, then the desired
25 improvement in coefficient of friction with the web will not be achieved. If the
clastomeric coating is too heavy, then the loop pile may be too matted to provide desired
resilient support leading to marring or other damage of the web, portions of the coating
may tend to dislodge during use and contaminate the web or otherwise impair web
conveyance.
30 Deposition of elastomeric polymer onto the loop pile may be carried out either

before or after the engagement cover is installed on a roller.
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3 Coater Back- Up Carbon-Fi ber Conposite NNA PET-HS4 4 Idler Al um num N A
PET-HS6 5 Pull Rubber PET-HS6 PTFE-400-HS6 6 Pull Al um num POLYPROPYLENE
POLYPROPWAINEI1H38284| Rubber N A PTFE-200-HS6 8 Pul | Rublpemr/us2i10/050286

Fig. 5 shows an illustrative loop pile of an engagement cover of the invention
wherein pile fibers 22 are visible. Fig. 6 shows, at a larger magnification, an illustrative
loop pile of an engagement cover of the invention after elastomeric polymer has been
deposited thereon with fibers 22 and deposits 24 being visible.

5 By engaging contact with the roller it is meant that the web contacts the
engagement surface of the roller over an arcuate portion referred to as the engagement
zone with sufficient pressure so as to at least partially compress the loop pile. In such
arrangement, the tension of the web on one side of the roller is different from that on the
other side of the roller. With reference to Fig. 4, the relationship of the tension of the web

10 on cither side of the subject roller and to the properties of the engagement surface of the
roller may be understood through what is sometimes referred to as the Belt Equation:
T, =T xe™
where T is the tension of the web approaching the roller, T is the tension of the web
leaving the roller, 0 is angular width of the engagement zone in radians, and p is the
15 coefficient of friction between the engagement surface of the roller and the surface of the
web.

The invention may be used with known web transport rollers, including for
example, rubber rollers, metal rollers (e.g., aluminum, steel, tungsten, etc.), and composite
rollers. The invention may be used on rollers configured for any variety of different

20 functions including but not limited to unwind rollers, tension control rollers, guide rollers,
idler rollers, pull rollers, vacuum pull rollers, driven rollers, nip rollers, coater back-up
rollers, etc. Rollers using the invention may be solid or hollow and may include such
apparatus to apply vacuum effects, heating the web, cooling the web, etc.

As noted above, in some instances, apparatus will be comprise rollers with

25 multiple engagement covers of the invention installed thereon, mounted concentrically on
aroller. This may be done to yield a thicker cushion depth, thus increasing the dampening
effect of the engagement cover(s). Also, in some instance, particularly in large industrial
settings, significantly more effort is required to install an engagement cover on a roller
than is necessary to remove it from the roller. Thus, if multiple engagement covers are

30 installed on a roller, once the outer one is contaminated and/or worn from use, the outer
engagement cover can be removed to expose an underlying engagement cover of the

invention for significantly less cost and effort than freshly installing a new cover.
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PTFE- 200-HS6 9 Idler A umi num N A POLYPROPYLENE 10 Idl er Al um num PET- HS6
PET-HS6 11 Pull Rubber PET-HS6 PTFE-200-HS6 12 |dl er Rubber PET-HS6

PTFE- 400-wiB@od3€xsat er Back- Up Car bon-Fi ber Conposite PETAIN380R3EEs 400- HS6
14 1dler Al um num

The invention can be used in connection with a wide variety of web materials. It is
well suited and can provide particular advantage in connection with the manufacture and
handling of webs of high quality polymeric materials such as optical films. Such films,
typically comprising one or more layers of select polymeric materials, ¢.g., radiation-cured

5 compositions, typically require precise and uniform specifications of width, thickness, film
properties, etc. with very low defect rates. The web material may be of monolayer or
multilayer construction.

lustrative examples of optical films that can be made using the present invention
include such films are disclosed in U.S. Patent Nos. 5,175,030 (Lu et al.), U.S. Pat. No.

10 5,183,597 (Lu), 5,161,041 (Abileah), 5,828,488 (Ouderkirk et al.), 5,919,551 (Cobb et al.),
6,277,471 (Tang), 6,280,063 (Fong), 6,759,113 (Tang), 6,991,695 (Tait et al.), 7,269,327
(Tang), 7,269,328 (Tang), and U.S. Patent Appln. Publn. No. 2002/0057564 (Campbell et
al.).

As is known to those skilled in the art, such films may be made of many known

15 suitable materials, e.g., a mixture of radiation cured mono and multifunctional
(meth)acrylate monomers, and manufactured according to known techniques, e.g.,
microreplication processes. Illustrative examples include such monomers as
poly(meth)acryl monomers selected from the group consisting of (a) mono(methacryl)
containing compounds such as phenoxyethyl acrylate, ethoxylated phenoxyethyl acrylate,

20 2-ethoxyethoxyethyl acrylate, ethoxylated tetrahydrofurfural acrylate, and caprolactone
acrylate, (b) di(meth)acryl containing compounds such as 1,3-butylene glycol diacrylate,
1,4-butanediol diacrylate, 1,6-hexanediol diacrylate, 1,6-hexanediol
monoacrylate monomethacrylate, ethylene glycol diacrylate, alkoxylated aliphatic
30 diacrylate, alkoxylated cyclohexane dimethanol diacrylate, alkoxylated hexanediol

25 diacrylate, alkoxylated neopentyl glycol diacrylate, caprolactone modified neopentylglycol
hydroxypivalate diacrylate, caprolactone modified neopentylglycol hydroxypivalate
diacrylate, cyclohexanedimethanol diacrylate, diethylene glycol diacrylate, dipropylene
glycol diacrylate, ethoxylated (10) bisphenol A diacrylate, ethoxylated (3) bisphenol A
5 diacrylate, ethoxylated (30) bisphenol A diacrylate, ethoxylated (4) bisphenol A

30 diacrylate, hydroxypivalaldehyde modified trimethylolpropane diacrylate, neopentyl
glycol diacrylate, polyethylene glycol (200) diacrylate, polyethylene glycol (400)
diacrylate, polyethylene glycol (600) diacrylate, propoxylated neopentyl glycol diacrylate,

13



N A PET-HS4 15 Idler Alumi num NV A PET-HS6 16 1dler Al um num PET-HS6 PET- HS6
17 Idl er Carbon-Fi ber Conposite PET-HS6 PTFE-200-HS6 18 1dler Al um num

PET- HS6 RVOReti03814$6 19 |dl er Tungsten PET- HS6 PTFE- 400PHBAIS2Q0/060286

Tungst en

tetracthylene glycol diacrylate, tricyclodecanedimethanol diacrylate, triethylene glycol
10 diacrylate, tripropylene glycol diacrylate; (c) tri(meth)acryl containing compounds such
as
glycerol triacrylate, trimethylolpropane triacrylate, pentaerthyritol triacrylate, ethoxylated
5 triacrylates (e.g., ethoxylated (3) trimethylolpropane triacrylate, ethoxylated (6)
trimethylolpropane triacrylate, ethoxylated (9) trimethylolpropane triacrylate, ethoxylated
(20)
trimethylolpropane triacrylate), propoxylated triacrylates (e.g., propoxylated (3) glyceryl
15 triacrylate, propoxylated (5.5) glyceryl triacrylate, propoxylated (3) trimethylolpropane
10 triacrylate, propoxylated (6) trimethylolpropane triacrylate), trimethylolpropane
triacrylate, tris(2-hydroxyethyl)isocyanurate triacrylate; (d) higher functionality
(meth)acryl containing compounds such as pentaerythritol
tetraacrylate ,ditrimethylolpropane tetraacrylate, dipentaerythritol pentaacrylate,
cthoxylated (4) pentaerythritol tetraacrylate, caprolactone 20 modified dipentaerythritol
15 hexaacrylate; (¢) oligomeric (meth)acryl compounds such as, for example, urethane
acrylates, polyester acrylates, epoxy acrylates; polyacrylamide
analogues of the foregoing; and combinations thereof. Such compounds are widely
available from vendors such as, for example, Sartomer Company of Exton, Pennsylvania;
UCB Chemicals Corporation of Smyrna, Georgia; and Aldrich Chemical Company of
20 25 Milwaukee, Wisconsin. Additional useful (meth)acrylate materials include hydantoin
moiety-containing poly(meth)acrylates, for example, as described in U.S. Patent No.
4,262,072 (Wendling et al.).
In some embodiments, the web is a simple film, e.g., of polyester (e.g., photograde
polyethylene terephthalate and MELINEX™ PET from DuPont Films) or polycarbonate.
25 In some embodiments, the film comprises such materials as, for example, styrene-
acrylonitrile, cellulose acetate butyrate, cellulose acetate propionate, cellulose triacetate,
polyether sulfone, polymethyl methacrylate, polyurethane, polyester, polycarbonate,
polyvinyl chloride, polystyrene, polyethylene naphthalate, copolymers or blends based on
naphthalene dicarboxylic acids, polycyclo-olefins, and polyimides.
30 It has been surprisingly found that by providing web transport/handling rolls with
engagement covers as described herein that significant performance advantages can be

obtained. Certain high value web materials, e.g., optical films, are characterized by a high
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PET- HS6 PTFE- 400- HS6 21 |dl er Al um num PET-HS6 PTFE-400-HS6 22 |dler

Al um num PET- HS6 PTFE-200-HS6 23 Pull Rubber N A PTFE- 200- HS6 The
filmlinewoasiwvaisesiior four days. The fil mwas nonitoredPCoussawaseké ng and
scuffing, which was a significant cause of rejected product rolls fromthis
filmline when 5run w t hout engagenent covers of the invention. The roller
engagenent covers were WO 2011/ 038284PCT/ US2010/ 050286 noni tored for wear,
stretch, aedplemytifigharactap Af a fesplbitheweht ¢e pefircoy sirpishingepé dupng gckngagenent
surface. i]ldg- f ' rialk r asi V. n any
o the. ernsntt ¥ stelio \AEhED: BRIk Ring LA APY 85 S MR PRASEARE: 6F, 2
obser ved jtdims foras end@paterddcihtaigh tidewed Hne. blutadda@mptic twebaegeed ety t hi s

debris from causi ng y . scrat chi to the passing film QOccasionally small
hol es or U Sﬁ%‘inﬁestlﬁg{ééﬁ%%eéﬁ%m bidlpeonsTigsr rOBRREVR AN ETEos Buch debr i s,

but no d i I Teln LS R RAGE: : 3 r S S
obsesrqved%%gﬂ#é[%fﬂl%ﬁg&étﬁ%}gug%%eﬁ coé@%@rﬁgp@%gg%gn@%ﬁgmg%?%f SI rection
wi t h use,chesgeaial thyke the tdseltdrt nstterbud lass accep@bleffouslémagt uset €pi, ngkimast nost

significa for pull rolls and 10for.rolls.on which the filmtension was
CePat i verdiisBio Rk wibrinig Maemstni B o8irlweRHFthErss cul ar one of the
cover materialphe eﬁ@@g%YER%Y&&H%&ﬂMEM a VAR sedlik b?Qlaﬁicﬁ'ﬂynOf

anount of pile flattening after four days use, but still functioned to

el i m nat evideenirpeeddnbologichk chagstasistés. tAwsea regilt.dhg ingentiorxgovidesd er PTFE cover
exhibited a snmall, anount of fiber hrea resul.ting.i,n.sonme fraying of the
"oobba piteBv it B0RYE VLl b RS el RN RER IR Wiehs W b 2O FRa RN e per
cover matg@dihahdighowed no visible signs of wear. There appeared to be no

di fference between the performance of single-covered rollers and

doubl e- cover edegmgagegnent covers proyigde dcappiiagf lawdadiashmedHnef adssicly eat | y

eduoed a9 AghERtht Al 308,00 LORREN, L5 EISRORIBA LA D008 1
even t hosentphat wtlr appeadrt Sygenf ¢.gatthsianwaridton®hnpspced vatidtions.dridno any of

15 a myriad of causes, e.g., variation in web properties such as thickness, modulus, etc.,
variations in performance or characteristics of individual rolls in a system comprising
many rolls, power fluctuations in drive rolls, and the like. In accordance with the
invention, the covers enable the web to avoiding buckling and wrinkling when it otherwise
might. In addition, the cover has been found to dampen velocity and tension variability of

20 the web as it travels through the web line. As a result, high quality webs, e.g., optical
grade webs, can be processed at high speeds, e.g., 100 fpm, 150 fpm, 170 fpm, or more,
with reduced web degradation, e.g., buckling, scuffing, etc. Furthermore, the pile
construction is believed to entrap contamination, e.g., dirt particles, that would otherwise
damage the web being processed.

25 The invention may be used on web transport apparatus having just one or two rolls,
or systems having many more rolls. Covers of the invention may be used on one or two
selected rolls in a system or in many rolls throughout the system as desired.

The manufacturing operation may include formation of the web, then treatment of
the web, e.g., application of primers, additional optical layers, adhesives, colorants, etc.

30 The present invention provides means for carrying out such operations in a technically

effective, cost efficient manner.
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H storically, this filmline exhibits a rate of roll rejection for scratch
and scuff of the roll-facing sides of the web of approximtely 4.5% of the
total of wDI20opriss2set roll rejections. This val ue soneti mes/usanges2as hi gh
as 7%of all roll rejections, and very rarely fell below 2.5% The nunber
of roll rejections for scratch and scuff in this trial was only 1.7% of al
25product_roll rejections. Exanple 2 The sanme filmline was used as
in Exanpl&ampl@y trial and error, additional rollers were covered with

sel ected | oop I s | re 30so
covered. ana. oy by S ERAAIEETin BYSRRel YidrofREbe B D81 e BfSut:
rejectiorexdmpleso scuff and scratch were observed. A rate of product rol
rejection for scuff and scratch of |ess than 0.5% of all product rol
rejections, per nonth, was observed over five consecutive WD
20115038%§é5§k%p82010/050286 months. The sane filmline, operated wthout

| ooped piTe rolTer covers, had never previously experienced a single nonth
with a rate of23pfobictlersainl a preflegionewalf pronsnertial, dnakid byr aiankeddH OfilND. 6% of

all product roll. rejections. .5Ex les 3 to 20 I n these Exanpl es,
one of t Hieg¥Hs AP Wil s et JORDER 21 SRRABamER XS SR RN AT ois s od

I nt er changeabd. Wollbr @p&s tegted AhidBd td18tBR&s dRaics Badieth folleAkOdfilpdll om Zodi ac
Fabrics Co. (London, tari o, Canada) as engagenent covers. FT-10201 was a
| ooped piPHers] eeve with a 2-inch (5 cn) dianeter nade of pol yet hyl ene

t erepht hal at e {f.i ber.. 10For each of a es 3 to 20. a,.rectangul ar .swatch
wesT e " o LSRR SRR PRI 4R Ao b AR 4
det er m néefrdrh Syflaanidc (Blckdt] O8taio oC4raah et uef asfenpodennt agatwstiollows:

biaxially-oriented PET filmusing an | MASS, Inc., (Accord, MA USA)
Sli p/ Peel TBETdStpleepedsplerdome i 6-Tid dizmgetenids cpumpasiernsd >S9 denielcor d wi t h

t he i nstrunent 1 i . i.ng apparatus's 200 g
sl ed was 15au ﬁgﬁggg&ﬁﬁbﬁpgk%%ggﬁgﬁgggggk&giSﬁ%ggﬁggﬁ%hthe fluffy nature of
t he | ooped PET&$4abiobpedgiangedve siithch 4-Tiivd (4 pa) diaustavasadeaypdbl detr r ecor di ng
dynam c coefficient of friction ("COF") in the ran bet ween about 0.1 and
aboﬁé 2.0. polye%wéergevea&eehﬁ%lﬁt ] el o gtk 6604 oo of 0.5, However ,

It was Obserﬁl’PﬂbﬂﬁLﬁNEn%déﬁHé%@fe@vé Wik a%ﬂﬁ&h{l@%n@%aﬁ@tef hgqupeoat ed
swat ch declined wth repeated testing 20and continued to decline until
reachi ng a pl globguopyeue fitef, and@Pomheightait). Dmd. It was determined that this

ef fect was to t fact that the stock.nmateria as recei i ncl udes
o trace o BFRuDounSe Bbred Mot S tiruES bty Biastfes i of 30 he
knitting into dcaRpamblpbialdoddihydencHilRed APk YodpticssRbk 0lehansf ers gradual |y
wWith repeated test runs to the 'PET filmas well and with both surfaces thus

| ub?Q cat ed PREEGOR-HSO:r loapeskrile stgwemwitheaprpich (45 ca) dpictaanaslcofdd@h of t he

sanme stock was Thi [ h s, di ' series of solvent
baths to mash(%¥%§9%%KWE§P%%§%?&3??@E%h%%@%?ﬁéB%%ﬁ%%?%@ g1éthy| acet at e,
acet one, i soproybliékeahied linchek Wérd dittel Wit @agoidn tovitiydMbe idvibatigresul ti ng
fabric was tested for COF in a manner identical to that of Exanple 3. The
swat ch of VER sepfted tp isRIsPHIt pegriaty ool myiksinds gdsfungiipnehiyges: exme rofessi st ed
over 50 r i . I ET
fabric sﬁggéEﬁgggnﬁgﬁﬁggg%%ﬁggggvgnFﬂ%??@gﬁF ol égﬁ?ﬁm%QQ%%Fgﬁggngfipping
enh2i c e mdnving| teoke ptle dee thehuther fae imdechtain Tedthl gives @bdromsry of W roller
2011/038284PCT/U§5010/050286 A sol uytion of the polyner to be coated onto
the PET I'BYFEYS BRd engegepenl cous Heii ed at 10 percent by wei ght using

either toluene or a 70:30 blend of toluene and isopropyl alcohol, as

i ndi cat ed, depending on the polyner to be coated. Details are given in
Tabl e 2. The swatch was dipped in the indicated coating solution to
effectively saturate the | ooped pile 5surface of the fabric. The sol ution
was readily inbibed by the fabric, resulting in effective deposition of the
el astoneric material on the backside of the base fabric as well. The

sol vent was then allowed to evaporate fromthe coated fabric at room
tenperature. The |last of the solvent was driven off by heating in an oven
at 100C. The result in each case was a | ooped pile fabric in which the

i ndi vidual and intersecting PET fibers were coated 10with a second pol yner,
and this was confirnmed by observation under optical and el ectron

m croscopes as shown in Fig. 6. Wighing the specinmens reveal ed that the
coated pol ymer was added to the PET fibgr at about 15 to 20 percent by

wei ght .



Each of the swatches was then tested to determne its dynam c sliding
coefficient of friction against biaxially oriented PET film using the sane
appar at uswearndipssasedur es as 15i n Exanpl e 3. Tabl e 2 showsTiuseoiPobozser bei ng
coated, the general Chemi stry of the polyner, the Solvent used, and the COF
measured. It was observed that it was possible to nake coated | ooped pile
fabrics with a wi de range of COF, fromroughly the sane as the uncoated PET
| ooped pile fable! i.e., about 0.5, to greater than 2.0. Al KRATONTm

bl ock copgtymers were ghfjaimed fronmr Kratom ol ynﬁhg?g?h%Bgl?éw

USA) . QUI NTACTm 3620 was oObt ai ned from [Zeon Chem C oui svi | | e, ’ KY,
USA) . VECTORTm B5@8Actias obt aiyped.firom Pexco Polynmers LP (Ho , TX
USA) . Both NB| ZOLTMJeSTANETM p%gg}mars were o teeuyned frrom Thgﬁﬁﬁgri zol

Corp. (WaKTifTE, G USA)- SBR er was obggihned T om PYPRASOH-OS6
El ast oneras_SA de C\/e[AI tamra, '\l/glgf?co). NORDELTM EPDM|[4570 was obt ai ned
I

from 25Dow Chenj calldG. (M dl aRdhbe , USAPLYPRIOPSNVANE| | ROGRANIMHSOE- 4902
was obt ai ned—frpmHuntsram—tLLC{(Aduburna—HHH-s—M-—USA)- For—many| of
these matdri gl s| CPHE e ACHRPERhE vial ue hagabeen publisheg:gshese

val ues ard alsol repdfted iin TaeNpospe A general [correlation hetheen

t he Shore |A Hardneskllasf the ebmstiowrer used foMN/fAhe 30gni ppi RTdh$ancenent
el ement s andther+esultant—CoO—eof the—<cpated,loopedpHrefahriov
observed, |with [ he t endi ng®tPFi se fas { i IshigPe A Hiar Bﬂggs4b8§?$§ nels.

WO 2011/ 038Zg4PCT7 Upg@107 §5028Rmialhe 2| p&XYPREIPATRINEN @O ISEFROPPLERH | COF
Shore A Hardness 5 KRAT mD111 1K Styrene-|soprene-Styrene Tol uene 1} 40

45 6 KRATONT# D11 1B#l St yrene-Reldprene- St yr endN/#ol uene| PTFE-200-HS6

[72)

8 Pull Rubber N/A PTFE-200-HS6
9 Idler Aluminum N/A POLYPROPYLENE
10 Idler Aluminum PET-HS6 PET-HS6
11 Pull Rubber PET-HS6 PTFE-200-HS6
12 Idler Rubber PET-HS6 PTFE-400-HS6
13 Coate[f“k' CérobnolgoFsﬁ’:r PET-HS6 PTFE-400-HS6
14 Idler Aluminum N/A PET-HS4
15 Idler Aluminum N/A PET-HS6
16 Idler Aluminum PET-HS6 PET-HS6
17 Idler Carbon-Fiber PET-HS6 PTFE-200-HS6
Composite
18 Idler Aluminum PET-HS6 PTFE-400-HS6
19 Idler Tungsten PET-HS6 PTFE-400-HS6
20 Idler Tungsten PET-HS6 PTFE-400-HS6
21 Idler Aluminum PET-HS6 PTFE-400-HS6
22 Idler Aluminum PET-HS6 PTFE-200-HS6
23 Pull Rubber N/A PTFE-200-HS6

The film line was run for four days. The film was monitored for scratching and
scuffing, which was a significant cause of rejected product rolls from this film line when

5 run without engagement covers of the invention. The roller engagement covers were
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monitored for wear, stretch, and any build-up of foreign material on the looped pile
engagement surface.
No build-up of foreign material from abrasion was observed on any of the
engagment covers. However, the looped pile engagement covers were observed to attract
5 particulate debris, but seemed to sequester this debris from causing any scratching to the

passing film. Occasionally small holes or tears in the engagement covers were observed
due to such debris, but no deterioration of performance due to these holes or tears was
observed. Some of the engagement covers stretched in the axial direction with use,
especially in the first hour or so of use. Stretching was most significant for pull rolls and

10 for rolls on which the film tension was relatively high. Stretching was not limited to any
particular one of the cover materials. The POLYPROPYLENE engagement covers
exhibited a minor amount of pile flattening after four days use, but still functioned to
eliminate scratch and scuff. Some of the rollers with 200 denier PTFE cover exhibited a
small amount of fiber breakage resulting in some fraying of the looped pile. The 400

15 denier PTFE exhibited very little fraying. The PET cover materials showed no visible
signs of wear. There appeared to be no difference between the performance of single-
covered rollers and double-covered rollers.

Film scuffing and scratching was greatly reduced as a result of using the looped

pile engagement covers. None of the covered rollers were observed to cause visible

20 increases in scratching, even those that trapped significant amounts of particulate debris.
Historically, this film line exhibits a rate of roll rejection for scratch and scuff of the roll-
facing sides of the web of approximately 4.5% of the total of all product roll rejections.
This value sometimes ranged as high as 7% of all roll rejections, and very rarely fell below
2.5%. The number of roll rejections for scratch and scuff in this trial was only 1.7% of all

25 product roll rejections.

Example 2

The same film line was used as in Example 1. By trial and error, additional rollers
were covered with selected looped pile engagement covers until most of the rollers were
30 so covered, and diminishing returns in the decrease of the rate of roll rejection due to scuff
and scratch were observed. A rate of product roll rejection for scuff and scratch of less

than 0.5% of all product roll rejections, per month, was observed over five consecutive
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months. The same film line, operated without looped pile roller covers, had never
previously experienced a single month with a rate of product roll rejection for scuff and

scratch below 0.6% of all product roll rejections.

Examples 3 to 20

In these Examples, one of the same circular-knit stocks used in Example 1, PET-
HS6, was used interchangeably with a circular-knit stock designated FT-10201 from
Zodiac Fabrics Co. (London, Ontario, Canada) as engagement covers. FT-10201 was a
looped pile sleeve with a 2-inch (5 cm) diameter made of polyethylene terephthalate fiber.

For each of Examples 3 to 20, a rectangular swatch was cut from the tubular stock.
The swatch of Example 3 was then tested to determine its dynamic sliding coefficient of
friction against biaxially-oriented PET film using an IMASS, Inc. (Accord, MA, USA)
Slip/Peel Tester Model SP-102B-3M90. The test was performed in accord with the
instrument manual with the exception that the testing apparatus’s 200 g sled was
augmented with a 1000 g added weight due to the fluffy nature of the looped pile fabric
being tested. The apparatus was capable of recording dynamic coefficient of friction
(“COF”) in the range between about 0.1 and about 2.0.

The swatch of Example 3 exhibited a COF of 0.5. However, it was observed while
doing replicate runs that the COF of the uncoated swatch declined with repeated testing
and continued to decline until reaching a plateau level of a COF of about 0.3. It was
determined that this effect was due to the fact that the stock materials, as received,
includes a trace of a lubricant oil that is used on the fibers to aid in the knitting into looped
pile fabric. Presumably this oil transfers gradually with repeated test runs to the PET film
as well and with both surfaces thus lubricated the COF is reduced.

For Example 4, a replicate swatch of the same stock was used. This fabric swatch
was dipped into a series of solvent baths to wash off the lubricant oil. The baths contained
cthyl acetate, acetone, isopropyl alcohol, and finally water. After drying, the resulting
fabric was tested for COF in a manner identical to that of Example 3. The swatch of
Example 4 exhibited a COF of about 0.5 and this result persisted over 50 replicate
measurements.

For Examples 5 to 20, each PET fabric swatch was bathed to remove lubricant oil

as in Example 4. Gripping enhancement elements were then formed on each as follows.
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A solution of the polymer to be coated onto the PET looped pile fabric was prepared at 10
percent by weight using either toluene or a 70:30 blend of toluene and isopropyl alcohol,
as indicated, depending on the polymer to be coated. Details are given in Table 2. The
swatch was dipped in the indicated coating solution to effectively saturate the looped pile
surface of the fabric. The solution was readily imbibed by the fabric, resulting in effective
deposition of the elastomeric material on the backside of the base fabric as well. The
solvent was then allowed to evaporate from the coated fabric at room temperature. The
last of the solvent was driven off by heating in an oven at 100°C. The result in each case
was a looped pile fabric in which the individual and intersecting PET fibers were coated
with a second polymer, and this was confirmed by observation under optical and electron
microscopes as shown in Fig. 6. Weighing the specimens revealed that the coated polymer
was added to the PET fiber at about 15 to 20 percent by weight.

Each of the swatches was then tested to determine its dynamic sliding coefficient
of friction against biaxially oriented PET film, using the same apparatus and procedures as
in Example 3. Table 2 shows the Polymer being coated, the general Chemistry of the
polymer, the Solvent used, and the COF measured. It was observed that it was possible to
make coated looped pile fabrics with a wide range of COF, from roughly the same as the
uncoated PET looped pile fabric, i.¢., about 0.5, to greater than 2.0.

All KRATON™ block copolymers were obtained from Kraton Polymers LLC
(Belpre, OH, USA). QUINTAC™ 3620 was obtained from Zeon Chemicals LP
(Louisville, KY, USA). VECTOR™ 8508A was obtained from Dexco Polymers LP
(Houston, TX, USA). Both LUBIZOL™ ESTANE™ polymers were obtained from The
Lubrizol Corp. (Wickliffe, OH, USA). SBR Rubber was obtained from Dynasol
Elastomeros SA de CV (Altamira, Mexico). NORDEL™ EPDM 4570 was obtained from
Dow Chemical Co. (Midland, M1, USA). HUNTSMAN™ JROGRAN™ 160E-4902 was
obtained from Huntsman LLC (Auburn Hills, MI, USA).

For many of these materials, the Shore A Hardness value has been published; these
values are also reported in Table 2.

A general correlation between the Shore A Hardness of the clastomer used for the
gripping enhancement elements and the resultant COF of the coated looped pile fabric was

observed, with the COF tending to rise as the Shore A Hardness declines.
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Alum nu mtllflpegggc{[ seodas to pass over them on the way to the winder from the pull roller, the pull
roller wrap angle was 150°, and when the film was threaded so as to bypass them on the
way to the winder from the pull roll, the pull roller wrap angle was 50°.
15 For Examples 27 to 30, a specimen of looped pile stock material PET-HS4 was
coated with VECTOR™ 8508A out of a 10% solution in toluene by a continuous dip and
nip process similar to that described in US Patent No. 6,017,831. Essentially, the roll
cover stock was dipped into the polymer solution bath, removed, run through nip rollers to
express the bulk of the excess solution, and then dried in an oven at 100°C. For Examples
20 31 to 34, another specimen of PET-HS4 was coated with KRATON™ D1340K by an
identical process.
The film run through the laboratory film transport apparatus was a 20 inch wide
biaxially oriented PET which had been coated on one side with a primer that lowered the
COF of the film on that side.
25 For Example 22, the film was run through the laboratory film transport apparatus
with the uncoated side of the PET film in contact with the 3.5 inch diameter aluminum
pull roller at a 150° wrap angle. The film was run at about 15 feet/minute (460
cm/minute) and the tension was adjusted slowly upward until the film began to slip on the
pull roller. The tension at that point was recorded, and the PLI (pounds force per lineal

30 inch) and static coefficient of friction were calculated. Also, a coupon made of the same

aluminum as the pull roll was obtained, and its dynamic COF against PET film was
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measured in the IMASS tester as described previously in Example 3. The results are
shown in Table 3.

For Examples 23 to 26, the pull roll was covered with a sleeve of the uncoated
PET-HS4 looped pile fabric. The PET film was run through the laboratory film transport
apparatus in all four permutations derived from coated side down vs. uncoated side down,
and 50° wrap angle vs. 150° wrap angle using procedures otherwise identical to those of
Example 22. Rectangular swatches of the PET-HS4 looped pile fabric were cut, and
tested for dynamic COF against each side of the PET film, by procedures already
described. The results are shown in Table 3.

For Examples 27 to 30, the pull roller was covered with a sleeve of the PET-HS4
looped pile fabric that had been coated with VECTOR™ 8508A. The PET film was run
through the laboratory film transport apparatus in all four permutations derived from
coated side down vs. uncoated side down, and 50° wrap angle vs. 150° wrap angle using
procedures otherwise identical to those of Example 22. Rectangular swatches of the PET-
HS4 looped pile fabric coated with VECTOR™ 8508A were cut, and tested for dynamic
COF against each side of the PET film, by procedures already described. The results are
shown in Table 3.

For Examples 31 to 34, the pull roll was covered with a sleeve of the PET-HS4
looped pile fabric that had been coated with KRATON™ D1340K. The PET film was run
through the laboratory film transport apparatus in all four permutations derived from
coated side down vs. uncoated side down, and 50° wrap angle vs. 150° wrap angle using
procedures otherwise identical to those of Example 22. Rectangular swatches of the PET-
HS4 looped pile fabric coated with KRATON™ D1340K were cut, and tested for dynamic
COF against each side of the PET film, by procedures already described. The results are

shown in Table 3.
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Uncoated 150 44 2.2 0.54 0.6 27 VECTORTm 8508A Coated 50 24 1.2 1.2 0.62 28
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1.9 WO 2011/038284 PCT/US2010/050286
Table 3.

Wrap Tension . .

Ex. . . . PLI | Static | Dynamic
No. Roller Surface | Film Side | Angle at Sl‘lp (Ibs) | COF COF

(degrees) (psi)

22 Aluminum Uncoated 150 18 0.9 0.32 0.26
23 PET-HS4 Coated 50 3 0.15 | 022 0.4
24 PET-HS4 Coated 150 21 1.05 | 0.35 0.4
25 PET-HS4 Uncoated 50 16 0.8 0.87 0.6
26 PET-HS4 Uncoated 150 44 22 0.54 0.6
27 VESCST();ETM Coated 50 24 12 12 0.62
28 VESCST();ETM Coated 150 70 35 1.45 0.62
29 VESCST();ETM Uncoated 50 38 19 15 0.86
30 VEgcsTogFM Uncoated 150 >100 >5 | >08 0.86
31 K%?gﬁ)NKTM Coated 50 >100 >5 | >22 1.36
32 K%?gﬁ)NKTM Coated 150 >100 >5 | >08 1.36
33 K%?gﬁ)NKTM Uncoated 50 >100 >5 | >22 1.76
34 K%?gﬁ)NKTM Uncoated 150 >100 >5 | >0.8 1.76

One can see that even in the best scenario, i.¢., the less-slippery uncoated side of

the film in contact with the pull roller at a high wrap angle of 150°, the bare aluminum
5 roller was unable to handle even 1.0 PLI without slippage. Equipping the roller with the
uncoated PET-HS4 looped pile fabric engagement cover allowed the pull roller to generate
2.2 PLI at the same condition. Coating the PET-HS4 engagement cover with VECTOR™
8508A allowed the pull roller to generate greater than 5.0 PLI at the same condition.
However, the pull roller covered with that engagement cover performed less well in the
10 less forgiving scenarios of slippier film, lower wrap angle, or both. Coating the PET-HS4

engagement cover with KRATON™ D1340K allowed the pull roller to generate greater
than 5.0 PLI in all four scenarios.

In a film making, film coating, or film converting line, such high tensions may be

necessary, and the appropriately coated engagement cover can enable operation without
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1.5 0.86 30 VECTORTm 8508A Uncoated 150 >100 >5 >0.8 0.86 31 KRATONTm DI
340K Coated 50 >100 >5 >2.2 1.36 32 KRATONTm DI 340K Coated 150 >100 >5
>0.8 1. 36WB20KRATIBMNTM PCT/US2010/050286

slip on the pull roller. One can also see from Table 3 that the dynamic coefficient of
friction gave a reasonable prediction of the performance.

Although the present invention has been fully described in connection with the
preferred embodiments thereof with reference to the accompanying drawings, it is to be

5 noted that various changes and modifications are apparent to those skilled in the art. Such

changes and modifications are to be understood as included within the scope of the present
invention as defined by the appended claims unless they depart therefrom.

All patents and patent applications cited herein are incorporated by reference in

their entirety.
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s from the group consisting of poly(tetrafluoroethylene), aramid, polyester, polypropylene,

nylon, or a combinations thereof.

15
4. The method of claim 1 wherein said looped pile comprises a fibrous material selected
from the group consisting of poly(tetrafluoroethylene), aramid, polyester, polypropylene,

nylon, or a combinations thereof.

20 5. The method of claim 1 wherein said looped pile has a loop height of from about 0.4 to

about 0.8 mm.

6. The method of claim 1 wherein said looped pile has a loop height of from about 0.5 to

about 0.7 mm.

25
7. The method of claim 1 wherein said looped pile comprises fibers having a denier of
between about 100 and about 500.
8. The method of claim 1 wherein said looped pile has a one loop thread per stitch.

30

9. The method of claim 1 wherein said elastomeric coating composition comprises said

elastomeric polymer dissolved in a solvent.
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1. A nethod of making a roller engagenent cover, said nmethod conpri sing:

(a) providing a knit fabric conprising a woven base | ayer having first and
second f awexo0Ha3sksa resilient | ooped pile protruding frecrdaseaofsense face;
(b) applying an el astomeric coating conposition to said | ooped pile; and
(c) curing said coating conposition to | eave a deposit of elastoneric

pol ymer on said | ooped pile to yield said engagenent cover. 102. The net hod
of claim1l wherein said deposit is an array of grip enhancenent el enents.

3. The ng i : |k i . i i hr terial
sel ect ed 1% oneenaiof bRnt R BHELh 84 e Bhe; Y5 RTPICLRE T B el G

pol yest ercongistingpsfopyteseyrcthigh@n acrglicsa sitionfuis nalt fims) and bgrodahcrs, Iockd. The

met hod of claim1l erein said. | ooped pile conprises a fibrous materi al
selected‘PP%WVFﬁbwgygﬁﬁr%EW@P@FWﬁ&“%@ﬂbOIy(tetrafluoroethylene), aram d,

pol yester, polypropylene, nylon, or a conbinations thereof. 205. The nethod
of claim1 wherein said |ooped pile has a | oop height of fromabout 0.4 to
about 0. 8 ImitheBnethidrbondainod whereol saildsdlvent e elavtesdram Heagedp pirsstihasef a | oop
hei ght of from about. 0.5 to about Q0.7 mm 7. The. nethaod of .claim 1l wherein
oo 81 oopultrs oBRBeriSuirdh AR ety kTG, i rabrRoBabEeh about 100 and
about 500. 8. The nethod of claim1l wherein said | ooped pile has a one |oop
thread per stitch. 9. The nethod of claim1 wherein said el astoneric

coati ng cd@npdeiméthed eloripini sederwal shidtlagomate ceatinglopmppsitps sahpsgs ian a

sol yent. WO 2011 038284PCT/ 1JS2010/ 050236 10. The nethod of claim 9 wherein
sai ela§¥oﬁe?|8 BoPﬁﬁ%r P8 ISP etted Brdnt't he group consi sting of styrenes,
uret hanes, acrylics, silicones, olefins, and copol yners, block copol yners,
and ot her conbinations thereof 5 11. The nmethod of claim9 wherein said
sol vent 13- sdicapgtber of daim havhgicguihc apeansafisalyl destoryerigroating s pggiyalent to

i sopropa . - i i g . 1.12. The
met hod O$R% gﬁﬁh?X&ﬁgpg%hmggﬁgmgwﬁg?gm@ﬁ%%%%gkfﬁgv%% tggg??gﬁmé%%brises a
10wat er - based emnul sion of said elastoneric polyner. 13. The nethod of

claim1 wherein the, amunt of said elastonerjc coating is equivalent to
fr ot aboult* ﬁwgﬂ?d Fetitht Weredb @n@@%&ﬁ@melﬁm@m Cagfing FeaHar iRt (oot
sai d | ooy hiBout 534 4bodk?® \J?@%Iﬁgﬂrdéﬁt&ﬂtﬁé W'ei]gtl)l‘("ﬂﬁga‘?d Bob?ge‘am)unt of said

el astonmeric coating Is equivalent to fromabout 5 to about 20 wei ght

percent of the weight of said |loop pile. 15. The nethod of claim1 wherein

t he anmpunt sai | ast.oneric coating i s ivalent .to about 10 i ght
o caneobs. e dRubod aERT TSRS bty id SR SEc SRR i &
claim 1 wpeieiwtiBRt pR@ne o mBaY MBS & cRht §@agh BbaptionNeri ¢ coating is |ess
t han about 75. 17. The nethod of claim 1 wherein the Shore A

hardhess of said elastoneric coating is is 25from about 30 to about 60.
18. The ngt b rek h ’ S f id elastoneric
coating 10 atvgehe b OB Sk onet b N UIE e R Rl €
wher ei n dadsdhangpagenrent covering has a coefficient of friction with
pol yester of from about 0.25 to about 3.

17. The method of claim 1 wherein the Shore A hardness of said elastomeric coating is is

25 from about 30 to about 60.

18. The method of claim 1 wherein the Shore A hardness of said elastomeric coating is

between about 30 and about 45.

30 19. The method of claim 1 wherein said engagement covering has a coefficient of friction

with polyester of from about 0.25 to about 3.
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20. The nethod of claim 1l wherein said engagenent covering has a
coefficient of friction with polyester of about 1 or nore. 21. The
met hod ofwol2aiwn3g2sfiurt her conpri si ng washi ng said | oop pCrasscaonsizsye fi ber
5l ubricants therefrom before applying said elastoneric coating conposition
to said pile. 22. The nmethod of claim 1l wherein said elastoneric coating
conposition is applied to said pile by a method sel ected fromthe group
consi st i - ofh edn%g%@f clgignt phgreibyaid pieagement coparsg e ceptfisisat of fr@(glanm 22

wherein sal HFP&&%ﬁng%B&ﬁlng&sgg conposition is applied to said pile by

coating an er conprising renoving excess el astoneric coating
conposition before drying to yield an array of dlscontlnuous grip

enhancenent | ement 4. The .nmethod .of cl further conprising
instal limng: s edn?tg@cf%ﬁclélavémfﬁ@rewaﬂwwa ingd °§é’i1 IQEOMNG f1%Ee of said

bases | ay§[;pdi@atNHere b UeRdrt Ghplying dT%td}Férﬁ% lel dritpdWitfonl o shid i1
conpri si ng nnuﬁ%i%g saiggtni?pynérﬁk on a roll 5 %ffﬁ%sa|3‘seéoﬁé face of
sai d base |ayer facing said roller before said applying an el astomeric
coating t2%. sﬁlle%leltl%) P 0181 thereln said elastomeric coating composition is applied to

said pile by a method selected from the group consisting of dipping, coating, or spraying.

10 23. The method of claim 22 wherein said elastomeric coating composition is applied to
said pile by coating and further comprising removing excess elastomeric coating

composition before drying to yield an array of discontinuous grip enhancement elements.

24. The method of claim 1 further comprising installing said roller covering on a roller

15 with said second face of said base layer facing said roller.

25. The method of claim 1 further comprising mounting said knit fabric on a roller with
said second face of said base layer facing said roller before said applying an elastomeric
coating to said looped pile.

20
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