COATED PAPERBOARD CORE FOR ELASTOMERI C FI BER PRODUCTI ON BACKGROUND OF THE

| NVENTION Field of the Invention The invention relates to coated paperboard
cores suiwebkba/dBomsuse in w nding yarns. 5Descri pti on ofPCRalsatied43hss

The production of elastoneric yarn such as spandex often invol ves w ndi ng
of the yarn onto a core. However, adequate friction between the noving yarn
and the surface of the core is required in order to start wi nding the yarn
on the core. Additionally, as the cores are typically formed from

paper board, the surface of the paperboard core nust be 10 designed to
resist the penetration of yarn oils such as lubricants and antistats in
order to maintain the structural integrity of the paperboard core. Further,
m gration of the yarn oils fromthe yarn to the paperboard core nay
conprom se the efficacy of the lubricants and antistats. In the
past, attenpts to solve these problens have entailed adhering a filmto the
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cel | ophane, polyethylene, and polyvinylidene chloride (PVDC), such as SARAN

™™™ SUMVARY OF VARI QUS EMB The cl osure in one aspect
descri bes a paperboard cor %@WﬁP@Df%pTﬁéﬁ“%?Tﬁgw ndi ng yarns. The
paperboard core conprises one or Frerd tistinvgpsioof paper board w apped about an
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structure defining ise a PVDC
pol ymer, co9@ps the wi ndi ng surface, wherein the coating |s appl ied to the
w ndi ngssurface as a liquid anqggslg,e(&,oﬁgfﬁgategghn sonme enbodi nents, the
coating may be appl ied by roll-coating, and be substantially

uni nterrupted al %Uo?wowfrﬁ{ﬁ%“%ﬁﬁ’?@éém %%Oa@%%ﬁ?ﬂﬁ@ nyglyes wiging §Eth%
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nmet hod of manufacturing a paperbodrd core suitab use In wn
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surf ace. Thetsrﬂ?t hod further conprises the steps of applying a coating
In the past, attempts to solve these problems have entailed adhering a film to the
15  outside of the core. Such films have been composed of polyester, cellophane,

polyethylene, and polyvinylidene chloride (PVDC), such as SARAN ™.

SUMMARY OF VARIOUS EMBODIMENTS
The present disclosure in one aspect describes a paperboard core suitable for use

20  in winding yarns. The paperboard core comprises one or more strips of paperboard
wrapped about an axis and secured together to form an elongate structure, the elongate
structure defining a winding surface. A coating, which may comprise a PVDC polymer,
covers the winding surface, wherein the coating is applied to the winding surface as a
liquid and then cured.

25 In some embodiments, the coating may be applied by roll-coating, and may be
substantially uninterrupted along the winding surface. The coating may comprise a
plurality of individually applied layers, with each of the plurality of layers being cured
before the next layer is applied atop it. Additionally, the paperboard core may be
repulpable without first removing the PVDC polymer. Further, the elongate structure may

30  comprise a tubular or conical shape.



50f a pol yvinylidene chloride polyner to the paperboard and curing the
coati ng. In sone enbodi nents the step of applying the coating may
conpri se woaniwmgiédBe wi ndi ng surface, such as by roll -ceariusgomwiesop®! ymer
onto the winding surface. Additionally, the method may include creating a
substantially uninterrupted coating along the wi nding surface. The step of
applying the coating may conprise applying a single 10l ayer or a plurality
of Iaye{rs1 of thEmB@th@ﬁtéoft%ﬁﬂergﬂégffl#r@lbﬁmbla%@éﬁe&b@oﬁ}ﬂﬁﬁdffﬂﬁmn@fée step of f
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

20 Having thus described the embodiments in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 illustrates an embodiment of a partially disassembled paperboard core;
FIG. 2 illustrates embodiments of a method of manufacturing a paperboard core;

25 FIG. 3 illustrates results from moisture vapor transmission rates testing of
paperboard samples;

FIG. 4 illustrates results from porosity testing of paperboard samples;
FIG. 5 illustrates basis weights for paperboard samples;
FIG. 6 illustrates a frictional force testing apparatus in a first position;

30 FIG. 7 illustrates a frictional force testing apparatus in a second position;

FIG. 8 illustrates frictional force testing results for a cellophane film-covered
paperboard sample;
FIG. 9 illustrates additional frictional force testing results for the cellophane film-
covered paperboard sample tested in FIG. 8;
35 FIG. 10 illustrates frictional force testing results for a SARAN ™ film-covered

paperboard sample;



paper board sanpl e; FIG 11 illustrates additional frictional force
testing results for the SARAN TMfil mcovered paperboard sanple tested in
FIG 10; wo2011/0B1638 12 illustrates frictional force tesPCTASMNH4§068 a
coat ed paperboard sanpl e conprising one |ayer of polymer; 5FIG 13
illustrates frictional force test results for a coated paperboard sanple
conprising two |ayers of polyner; FIG 14 illustrates frictional

force test resuFics 11 MustehtssORidBENN FREGIORN @ 1SN kR uRPBPINE SARAN Mige | ayers
of pol ymer; IIustrates frictional force test

results forco‘éer%dopaa[%ﬁ’oﬁ@psé’m?l?a{?g%'ﬁ €% 0conprising four |ayers of polymer.
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descri bed npr IrISfI lc!n%né‘}@% p%ﬁh{ er with reference to the acconpanying

drawi ngs in ‘al | enbodi nents are 15shown. | ndeed, the
pr esent Sdevel opﬁ@nﬂi"’ Hestraies feeHonaliferde teat ey fofiafqoated mePerbeare samele shoul d not
be constr uggmassidg twb | rstdpp&?ﬁe,enbodl ments set fort h herein;, rather, these

enbodi ments are_provi hat this disclagsure satisf agpl i cabl e
| egal requiremehis 14 L'P%t@tffﬁfﬁ‘ﬁ@@ fores st repultsifr@ C@P@H@ﬁ?%rb?q{? B%BFH
descri bed abapesingfthlesidyas dfpelpmesect i n the past to prevent yarn oil from

20m gr ating i n;[ EIG0 48 ?Iugp?é’squ&%(rﬁ%%rcéa‘tesf egntbts% %xrc%a{eg p%&srm)aﬂ? ?g'rﬁ dOf S.Ol I d

mat eri al that escri bed
bel ow, 10he coverisifg faurflwemqf@ylym@smt in unsatisfactory results, and hence
Applicants have nmade use of a coating for a paper board core. A coating
refers to a substance that is applied i udforrgmas opposed to a

solid. 25Applicants hav®&P %QR'PEQN 955 fORAWINGSranuf act ured fil mfor

coxéeri ngb? papecbsad ﬁapbﬁicﬁrd@fresuﬁlﬁnb\m bt rabr@swyrmefernaﬁewfhns IS
unaesira

wound | n_a Hereae HEERPBRe B e SR ESEPRL Rk Pttt her o may be
gaps bdtweshoveadhdesdatpe pfesetiaiefélbpment oapde embogepie mirma didfecot rms and
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embodiments are provided so that this disclosure will satisfy applicable legal
requirements. Like numbers refer to like elements throughout.
As described above, film has been used in the past to prevent yarn oil from

20  migrating into paperboard cores. A film refers to a thin sheet of solid material that is
wrapped around the paperboard core. As will be described below, the use of a film may
result in unsatisfactory results, and hence Applicants have made use of a coating for a
paperboard core. A coating refers to a substance that is applied in a liquid form, as
opposed to a solid.

25 Applicants have discovered that use of a pre-manufactured film for covering a
paperboard core for use in winding elastomeric yarns is undesirable for a number of
reasons. For example, the film is typically wound in a helical fashion onto the paperboard
core, and hence there may be gaps between each wrap of the film around the
paperboard core. Alternatively, the film may be overlapped on each wrap, but this

30 creates undesirable bumps along the surface of the paperboard core at the overlapping
joints. Also, in order to recycle film-covered paperboard cores, either the film must be
removed prior to recycling, or else costly sorting and filtering equipment must be
incorporated into the recycling machinery.

FIG. 1 illustrates an embodiment of a paperboard core 110 according to the

35  present disclosure, the paperboard core 110 being illustrated in a partially deconstructed

form. The paperboard core comprises one or more strips 112, 114 of paperboard

wrapped about an axis 116 and secured together to form an elongate structure 118. The
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30creates undesirabl e bunps along the surface of the paperboard core at the
overlapping joints. Also, in order to recycle filmcovered paperboard
cores, eiwbepitdiesoBi | m nust be renoved prior to recycli rgT/useoielogs®3gost |y
sorting and filtering equi pnment nust be incorporated into the recycling
machinery. FIG 1 illustrates an enbodi nrent of a paperboard core 110
according to the 35present disclosure, the paperboard core 110 being
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paper board core or use rn wnding yarns, escri bed above
and ill ustm%dn'@ﬂﬂﬁalpr@“@f"fns illustrated in FI G 2, the nethod may

COWD“ se a StepE%&QdumfantWoﬂ% B&s&ﬂ%ls@bsmfrﬁluﬁbmeﬂﬁ)d@f)frﬁéﬁrﬂ%clﬂﬁr%g about an
axis to forman el ongate strugoure defining a wi nding surface. The nmet hod

further cor%‘?firg%aé 978 149 %‘ﬂtaé'i rgise 5‘p"b‘[‘§/i‘91 as, @6&??%58%?‘3%9@ Yystatader
pol ymenssuatFigs 1 LRPHudteatddie FGapethbosstitbd nidyecomptiboal siep ot hiefrwisdingorieses t he

step 214 of o?%’étn&%(ﬂffgg?rgga% LAl af GE (6 BmP¥n glngateqstruAﬁJ? Oh hihg atvﬂnc}irbgi S

nmet hod, t he'
surface The method further comprises the step 212 of applying a coating of PVDC or

other polymer such as LDPE to the paperboard. The method further comprises the step
214 of curing the coating, such as by drying. According to this method, the step 212 of
30 applying the coating may comprise coating the winding surface of the core after the
paperboard is wound. Additionally, the step of coating the winding surface may further
comprise creating a substantially uninterrupted coating along the winding surface. In this
regard, a paperboard core with a coating may avoid overlapping joints or gaps associated
with use of a film. The step of coating the winding surface may comprise roll-coating the
35  polymer onto the winding surface. The step of roll-coating the polymer may comprise
rotating the paperboard core against a rotating cylinder that is partially immersed in the

polymer. However, the step 212 of applying a coating of the polymer may take a number
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30applying the coating nmay conprise coating the wi nding surface of the core
after the paperboard is wound. Additionally, the step of coating the
wi ndi ng swiofatieo3m@y further conprise creating a substanPcalusgoouseser r upt ed
coating along the winding surface. In this regard, a paperboard core with a
coating may avoid overlapping joints or gaps associated with use of a film
The step of coating the wi nding surface may conprise roll-coating the
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of the enbodlr(rje dh l‘r: Lrated in FIG 1, the polynmer coating nmay be applied
before, af t&"! eS‘ld BPROLEP'BPE%and after the stri ps 112, 114 of paperboard
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applying the co conpri se ylng a si ngh eF "ol “the pol ymer .
In alter natsﬁlpéﬁfb%él1 frﬂaﬁerbpﬁré neayeRyso VP aiwayp HIrguoh W@"@@e{tmlﬁ@t%y conpri se

applyi ng a pl ur gbiufiingab F|C§-)29Fe§a@fes§ Bﬁwawooaimg i Bb;ﬁle@ﬁéf@re drfaﬂerstep 214
of curing the coatin peated for each of the pluralit | ayers

of the pol 3‘/‘1‘ﬂ9|‘”9 t%%%tﬁgstﬁﬁé’?p%fa%d t%&/%t?p PE2 %flﬂpe'éi'”%?oqoé“’l %@E‘ip”g%yer is
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\F/)vlhgrna![ Ihéyl I% Yﬁé{% CogtlnlgCrT?JTbCOH] rl%e ?Pé)l?ym@t g’rg t yers §Hﬁé bvagmscgifih%§?nglng
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paper board core.
curing of each layer individually may allow the plurality of layers to combine to form a
30 thicker coating, for example when the liquid polymer is relatively thin (i.e., of low viscosity)
and cannot otherwise be thickened. As discussed below, the number of layers of the
coating affects the oil resistance and frictional properties of the paperboard core.
Applicants conducted experimental tests on paperboard samples, which yielded
the above-mentioned unexpected results. Tests were conducted using coated
35 paperboard and film-covered paperboard samples. One film used in the tests was a
SARAN ™ film, which consists of a PVDC polymer. The coated paperboard comprised

coatings of a PVDC polymer. Samples having from one to four layers of PVDC were
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Applicants conducted experinmental tests on paperboard sanpl es, which

yi el ded t he above-nenti oned unexpected results. Tests were conducted using
coat ed 35pyeperihsasod and fil m covered paperboard sanpl esPCcOus2610lonsoased i n
the tests was a SARAN TM film which consists of a PVDC polynmer. The coated
paper board conpri sed coatings of a PVDC pol yner. Sanples having fromone to
four layers of PVDC were tested. Additionally, the tests were conducted on

uncoat ed paResdbrRLEonIW tR1teSRBIMERSIcABuReda®doBRd paperboard, Whithtseikd @@nduct ed
on the sanples was a noisture vapor transmssion rate (MTR) test. MTR is

a neasure 6PFH8%anount of water vapor that passes through a 5sheet of
materi al per unDhe teasheondestedion the asreplesindes mesace vapedtradseastjonaatadi t i ons.
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calciumchlorid ésace in order to formthe testing lOapparatus. The
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recorded a f i d that for the
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t he WIR t @sparatfifi Ehmslmﬁpm@demam pﬂa@p@\m@r@@mbar hayingieomirolied have poor
oi | resist ?&&t@eQUﬁ‘d@ bi§Pthe ERSH oM i Qﬁ’ttd?eécﬁ’irofm‘éeapf)%s@sdﬁés REortiBEasanp! 2: I's

displayed in FIG 3, in ternms of grams per 100 square inches per day.
illustrat e(ﬂJ”CE'CH‘EOfé'%JﬁpI e conprising a single-layer coating resulted in a

greater MTR thame MPER&?R@Q\EWeﬁltﬂdﬂcﬁﬂféplneoatgpggpefbogﬁi thyéong\tmwgs/ Z@ye | ayer
coatl ng sa S tound to . rin. LN ay,
wher eas 1 naRtadtents P Bialed FAE Betneas st RRrB0” 0o day.
Howeverls coapebosdisghesn odmpe pswrrmg reésigtartce qii@ities. | Ehed TR HatPX@@epol yner

provi ded '9&#5.@5‘%%&'%5]1 e @rdﬁ: ragé}gH‘Fﬁ'ﬂht @r‘iseo?gFaEr?s'beW@é cﬁﬂ;retﬂ eSARAN TM

filmsanple par t es Wt ur yers of
pol ynmer i SPUEy- neillysiated, WMQW'@%%WW&@@SC%M@@H“@ D9 RS/ 100

in. 2/ day aml/1Rk 02n GeiSARANID f.msaﬁﬁl@ySpe‘bﬁ.cb@vm& siflesd ﬁur EoAPOImBIE ABS M SSi on

o Gesi v anrerpie brden PRl Db i GRS RPGR pERBRRS LT HE sl eni ng

t he papeér baaMy/TEosf® 54tdrre/100&tze:tdiysalnwb\&$ avetep sarsplag cormwistng thotorfolrayer s wer e
found to be, suneElBE ptog/n{[ep?ro%g%ﬁgwg%g k:{p retFa%Qm?s%P'raEEe ! af {Pﬁ'aPof}u?eSt In

parti cul ar, Y&oat | ngs our a ers provi icantly
better noi SARAN f”rﬁﬁrhgaﬁ]@%u l@rwartlavle@thelC@@@dtsﬁranleawﬁh w\toHofqvatay@'ﬁ he SARAN TM

filmcover %Qlyﬁlém?élged @&émrea@gbﬂtréhgﬁlss.b@%tem&tcﬁ@b /100, s&aymn@s assessed

the porosity of eac X Por osi t s a neasure of voi d
spaces in &%RmAPgn: %%r 6%IW%@“(%%%"QH”%&?XH%PBF?%P%?rﬁd‘q%é"%?fﬁ’@“%rhat

el apse25f onil aRatdnua ding declubé oil GRBtantEk elesirable iabidet 10 ppa@st yiaht @igdlomeach

Sl e, ThGeh Salod B QSN FH U5l 008 o R RORIRIS Lo AR ORAMBRY LTS U o0 BY

four layers were found to be superior to the SARAN ™ film-covered sample in this test. In
particular, coatings comprising two to four layers provided significantly better moisture
transmission rates, less than a fifth that of the SARAN ™ film-covered sample.

30 An additional test conducted on the samples assessed the porosity of each of the
samples. Porosity is a measure of the void spaces in a material. Porosity was tested by
determining the time that elapses for one hundred cubic centimeters of air to pass
through each sample. The test was conducted using a Densometer #45405
manufactured by L. E. Gurley of Troy, New York.

35 The porosity data for the samples is illustrated in FIG. 4. Porosity is displayed in
seconds, with longer times corresponding to lower porosity, and hence longer times are

indicative of better oil resistance. As illustrated, the test volume of air was able to travel
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35The porosity data for the sanples is illustrated in FIG 4. Porosity is
di spl ayed in seconds, with longer tinmes corresponding to | ower porosity,
and hencewbangeénsiddsnes are indicative of better oil resPSTAISCEI/ 04838
illustrated, the test volume of air was able to travel through the
uncoat ed paperboard core in only 22 seconds. The tine was 519 seconds for
the coated sanple conprising one |ayer of PVDC. For the SARAN TM

filmcover Qﬁo@ﬂhfmé @ncoradéa phpdPBod@Eord In chif2 BLEOMES Thzh@emamgls@@ﬁm es

conpri si ng f.our ers .of PVDC a e t 2 seconds

and 15, 837 ! Q@Bded by the
P15 5y etraien Sl ORP RS oo e PLE Vg o SRR AN (i

SARAN TM f |shmpleahenmd waarnppke4 safbndse Theebated sarspmeconmﬂsmbltvl/o tbyouinayng; t he

data for t'&fP\?B?%‘érﬂe\?e% e@%etvxf%g?@%b% sé%ﬁd?%ﬂ%‘?‘@e&% Ak, wli &88% ed samples

conpri si ng our layers o ner " are porosity to that of
t he SARAN $mﬂarmﬁmtg%toéhat§mv&eé by thﬁ%eS%tPe%erfmnwpmﬁed %aj@n*%l Wblletth@recté‘oat ed

sanpl es pr%mglvé}%bﬁllyrﬂrﬁcﬁqb thd datdRk trﬁ%‘b&t@& sarﬁblbs %Qérﬁﬁ!h%fdﬂié%oﬁ/@rla@EHeVe to the
filmcoated é)?qper board t he possi ere coul d have been a

greater quaft ?’W'em”ﬁﬂg fwoé%ﬂaé(arsﬁ’iﬁg)"ﬁ%%?ﬁ%lo‘c%"%Q?@F'Fﬁtﬂg‘altPfth| S was
t he case, hassarAmeMmsoleoed eashie.of the above described sanples were

measur ed. As il bH%é&}%%%gvalh;}?g%&aﬁﬁe C(Bg?gd ég;lr(l:?é%ter wcp%e“?aor %ﬁjotg"élﬁler oﬂbaSI S

wei ght of 12.93 s sane i h’each of
t he rerfli niresiptangapdlative tartha $ilm- mﬁt@wﬁpe@@endnegthe5D$sebllpsamettb@raucduldasves wei ght

from the t gbal o BR3IP QUG IHF vab%nbﬁéé&téﬁ%aﬁ%oé’rﬁ THBeteRRhd RHiShathe PO yITEr

was determ ned or each of the coated he total basis wei ght of
t he coati n§%$% Q?@%ﬂe'ﬁ@ﬁ\fl%@ﬁmlo‘cé@ ahoye éesfﬂb?%%awpﬁ:‘i(‘l@r? Mnegsurgdh A5y der to

corrpaL e t haustaadd .Egla\b/ea gltumcoddled &@e%%maghdlb‘asisme\gatgmrzggums} A{amfn?cezfary .
to su trac out the adanes S t use

Lo adner o MRS SempRRPoRRTH T AT b n Bocnich FelBF Y SR ‘B et e <

wei ght 1for tftemapSAW badis fvelght fofm the 7@all basis e@DD tHethadis wemtrpafrthengpatihg(s) nunmber

to th i g

o the coaty ;F&ynl?@r%&a%g\ééhﬂlﬂééfor EaGbr e éoQ@d%Qr%llaﬁgfﬁhe{lﬁt\g %%%grrﬁlw&%tl}m ree

| ayers uses on a nmass per unit _ m basi s,
with the t§p&Bos Epeed %\a@@rhbf*%@nﬁ 6. Y5105 590D ftotn qrelerdo pemprje he&Pr¥Plequal to

t hat of the\/e{éﬁwt thtBMAfRANﬁM fmﬁ%rgdt ﬂg\}a}é,ne@s%ﬁify(ﬂf sqblf:j@ct@ggﬂm@dawwgib?%ft ]
conprising _one tq thre r ma i nmpar o the
SARAN T T e B o/ G el oRE e oatA 1 s S e TRPY B toul (o ar e
mer el y 20ue This yiekied ofbawsgm@at for theSaRADF ™ FIVIDGE 4. Fulbs. HEO0 ftii Comparartidst o t he
coating co r th Si s

wer ght Ut hadtrpd Bt et B8 v@'%mé%%%*‘hﬁﬁgﬁﬁrbﬁﬂgv'ﬁ?gﬁe BIREERLES P Ve 1
fact ored i tessWNPEPN amassper dejtareathan the $RRAN 21 B b@é'ﬁrp'l"@sihe thespdayest al

mat eri al  ORoain 5457@% /4000 it 2Heg nBaS e°qulaﬁo%pbﬂtﬁ@sARANh'emapm&arhg@rd for
even the coate npl e conpri sing. four Whi he tests

rel ating t 63919 'Fee%qa?tde?ﬁﬁ‘@ ey iceng gfoé\%?ﬁ‘ eéW%%?fﬁ@%Wé}ﬁb%\ﬁéh{ factoring in
t he mags ofcompdred tothe appANéH fitrocdvbedzapplkvaasd conteds thaths pekitvapesuroar d

cores must a%&ﬁgreﬁ)/rd%g ocltjeseS reCaIteer%as]; 8% Fg\;ﬂ)gnﬁtjr%elb |tHSr$g%%%tﬁe co tlﬁd yarns.

Ther ef or e, i"tronal re con
frictional cemprisingtfeur I@tersc@edﬁur@a@tmgehavez%gr@ﬁter sasispheight thas thd SARAN &t ed i n

FIG 6, ApRln cailievedMEN @lg%lg@ﬁt Bﬁ%é%sﬂgﬁtf%tor@é% {vRich Itos rdHrRAR he The

tension tester 610 conprises ig 2 that Is round to sinmulate the shape
of a paper SEPHSITRES. IEas %W'&PW %@ﬁﬁ Rer gRikanes bags i§raealiedio thee round ji g

612 andoa paperboard for even the coated sample comprising four layers.

While the tests relating to oil resistance yielded favorable results even when
factoring in the mass of material applied to the paperboard core, coated paperboard
cores must also produce sufficient friction to be useable to wind yarns. Therefore,
additional tests were conducted in order to assess the frictional characteristics of each of

35 the samples. As illustrated in FIG. 6, Applicants developed a tension tester 610 for this
purpose. The tension tester 610 comprises a jig 612 that is round to simulate the shape

of a paperboard tube. A paperboard sample 614 is secured on the round jig 612 and a
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| engt h of spandex yarn 616 is wapped partially around the sanple on the
jig. The upper end 618 of the spandex yarn 616 is attached to a noveabl e
head 620.wo=0ild3ug8rated in FIG 7, the noveabl e head 6POTICS200AIB&RL ed in
a vertical direction 622 so as to pull the spandex yarn 616 across the
sanple 614 on the jig 612. The force required to pull the 5spandex yarn 616
over the sanple 614 was recorded for each of the sanples. For the friction

tests a celdnghaBgardek %rﬁ@Y@fs@ﬂa&@%bﬂlawaeﬁ‘o@r@&ﬁ@gamMe a6l thetiig OMnd Qpﬁehe

above- descrlieﬁg8 %RAN ™ fil ove | e a % hg %Q(l)waf{ ﬂs?_r @I Test
results fof" Adg YRR SHRPrE ad §IUSEPEEN g and 9.
Resul ts f oOIFIG. WethSAMbHMhedd”ﬁaﬂOS/MremtesianpIvertuamlehrsd\uomﬂmS‘oﬂdtﬁ‘ﬁull&@ and 11.

As seen in Eén%i( éé?m GJré)g!c]TOSstthgsefxrﬁ;ﬂg%h{ 8r9hﬂ'er §%1é °TrFé% thr{qi(‘urécP%\r}) eyarn

across the S i ncreases w acenent e head in
an upwabd §p@1§1|engarﬁﬁﬂnﬁeverthensagmlﬁeﬁwqusrrecqr@ﬂferea@h@hthegamweee illustrated

in FIGS. 9 and ﬁ’ﬁérthéi?u@tlcﬁ]l{éé@a'ca%bhlﬂw%&nm%&%%d san¥¥M \%h t@%d fsRemen i sl ippage
of the spandex yarn on the teste In terns of ni tude of the

force creathefBye- f’?r“é’”?ﬁds%%ﬁ:'\errefﬂ’f‘ Cov%d ﬁ%&‘?'%’ﬂﬁ g ceried %ﬂ?ﬁ'?segrefsb pul | the

spandex 1l15assutshr thBeeckphpiemwageredsdniige sr@rsgewnin FIGS. 8 ar YrReseitd for ce f or

h of th les. W FI GS.
ol || e SRR S8 R sl SRS 904 8 RO, pphes, Tl O,
a coat d8 sdipghefaerpaiiredhgpuel the sgfinde) weyracross thy/Bplesincredsestwitatied in FI G

12 and thedrsseeerﬁ@ﬁuhhénio%ab@e w&em é}gu&/@cﬂﬂpélb&hd‘&aﬁr‘{& |nas)6ﬁ{e%fﬁffe%étél ustrat ed
20in FI G . As behavi or of these coated sanp

creates an SH‘B\A%?rtHOS@I "Bﬁfrﬁt@d E‘Lﬁ'@@ %P’Fﬁ 1TathetqyrveHpiudes edqnsd V‘Whtcﬁeesfpio[‘?n cover ed
sanpl es, emepbagehﬁ trrw@ahddxderrafn thélesfearsempves Il ©f8s of\Md rlnagrhedenaxnérum

recorded f rce E) ﬁs%t bes bei ng | ess t %1{1 & n%; force. IS
uncl ear why r‘feh%re%S% y 8 &8 ?T% © PREMUGYRTE r%q‘u'rf) ° r‘f’g Tl ustrat ed in
FI G 135 r eswobs td samplegwss imdixé range 6ict.T e5 plaans- fomefcmead;h cpf@er:fdmwpveemg one
25| ayer Ofﬁ h ger, as illustrated in FIG 12. However, as

| G

illustrate 14, the coated sanple coén;grlm ng three Iayers of the
pol yner yi el dedVVéih fegerchignhe eatndsarplesr @ Seld Bellisigtedhg roskis af d1edEctionhi ch i s

Wi thi n the tdstNade@ésult6f tB&ink M@@@%d@do%ﬁs@@% sflﬁngéTIaS'éTQ)f pPvbargover ed

sanpl es. et e al sp produce ener al | war d
ST opi ng cul e aGIG gy T F Sothiea PapeoRR B B AU af e
fricti@fal irchHer 8¢t A&y showincthe Siction ahatior dftiletse cbatedheanhplésereaeearedpveadpl es.

Finally, EBP%QE %Qsﬁgﬂ%%a?i?@{eb%g% 3 dﬂ%vé f‘Jn?plér’gggﬁ g@ﬁ@ﬁm rﬁ%de

illustrate hi's "sa trona p 2nera
upwar d sl opiefgroes less wﬁfatheénmxveim m‘@@eeforcetfﬁethmwmﬁmpl@ﬁéeneleéduh@ed as the

spandex yanrm g’f@ﬁs ﬂfr@é)gﬂ‘s"uﬁ@éé?%yftﬁ&ofaw co%%hﬁb@fwcﬂ%@& pegmélr%swas over 5
grans- force, Xi mum r ecor ded orcenﬁ uced g/ t he

filmcover eHStéaé?Pp'Pé:é 1&«:@8\"&%@'@? MAEpEndPHg fBA HenreaR Prigipg on

25  layer of polymer, as illustrated in FIG. 12.

However, as illustrated in FIG. 14, the coated sample comprising three layers of
the polymer yielded a maximum recorded force exceeding 3 grams-force, which is within
the range of the maximum recorded forces from the film-covered samples. The three
layer coated sample also produced a generally upward sloping curve. Accordingly, the

30 three layer coated sample demonstrated frictional characteristics similar to that of the
film-covered samples.

Finally, the coated sample comprising four layers was tested. As illustrated in
FIG. 15, this sample additionally produced a generally upward sloping frictional curve.
However, the maximum force produced as the spandex yarn was dragged across the four

35 layer coated sample was over 5 grams-force, which exceeds the maximum recorded

force produced by the film-covered samples. Accordingly, depending on the number of



| ayers of coating applied, coated paperboard cores may produce frictional
force equaling or exceeding the frictional force produced by filmcovered
paper boarsiOcorigs1698 Thus, it is possible to achi evecris2desisoesl
frictional and noisture barrier properties of the paperboard core at | east
in part by selecting the nunber of layers of the polyner 5which are
applied. The frictional and noisture barrier properties corresponding to

each nurrbenay@ifs df @(Yeﬁuh§ a ne@QJome rpaﬂsauod@@c@leé %yrbmdceeﬂalohale@fl:é ¥q@snglescri bed

above, or b her  var as the thickness of each
e oy oGty BE i ey oo b e v Prre BB pr e L1 06 - and
hence may aI so Dbeusaijsysteide taaabiesle thetdesiodut feictionsilaed dedsture dapiegpepdriiess of t he

paper boar d gffﬁ@?ape]rgéﬁd gd&aaf |E5’§E§1 ;fatPPo‘@esele% i @ﬁtﬁ’e? Pegegg of b o By €1 eate

t he necess riction anU|re arn trans
unexpecﬁedl"‘@hlcblafﬁ/@@ée%e’f ﬂCt'ﬁm@ﬂ@lﬁ@'Sbéﬁ’ pareier %@W@P@@Pagd'@m@ﬁaﬁ@d to a

film depenqhmge,cmbtygg o'i-"b'rm?}ﬁér rﬁlefy Headé?ern%m% el%‘aln}zf%ras%@Wlbb&b&ﬁet&%ycoat' ng.
However, coated erboard cores may have additional benefits in that use

of a coati REer me 8 & Qheravariphles. Fesp ItP%W'Cﬂ‘PI%“'Sé’B?%Cht'Webé“arye%%?& etf W& ng
15conventi cnrmadturpb@mesaeisnmhdﬂ@mpeftues gind hemagavhaygalédies RyIfedpobideeto. | n

contrast, field LERYELEG bl ERYSLEd paperboard cores Tt may be

necessary to el ror to recycling or use costly
sortindOand fi | fedéssgbestphopersnated nanem@arcé@yes maycrpate desecegsanydrictiongl vy,
coat ed papesfRad fr Wgﬁﬁ Eandi&ty, %BWdyda%onn@%e%teal}%\)lcfeLﬁeﬁér hQbtufeidaes Over ed

paper board cores provi d % ditional benefits not produced by
filmcover @H’pﬁﬁ'ﬁéﬁ%ﬁ%ﬁ%ﬂr@ t@@rf@% epe”d'”g on (e RHMHRSEPTIRYEE: PIPRYMEAd ot her

enmbodi nent s:ompﬂuémgcméreoetuﬁg NHOWeVie®) c@zﬁt@d §zkpdrddé€’d ¢dfed rh@y RV atioitional Bdhetilsese
enbodi nment s Eerta|F avi % % go ﬂ %IW he te q) gﬁ/ gre§ented in the

f or egoi ng de %WS& dRUGR 'SR éB‘C’F%}i d W %g’ QP 88, it is to be
under stldod comantionathrbcasats withouidinst renhdrrg therBEDCpelyrer.aineontrisé miedertto be

et uded g shitoREaREn0hodB YRS HRSIEEILAEL Al Bl LRI SRRCL 1 ¢ Lor e

are enpl oyed”hérein are us generic ‘and descriptive sense only
and not f oPrigiie fﬁ%‘é'@g of qul GoptVaROrtg. and Wﬂ"g PAHITTRENt S (BE SGAVEIDT Propess

paper boar d Agesr@ingiydi doatel @a;‘s@usoau@&)rwmw préling vM@é @ﬁbstlﬁ@ééﬁbri firhidBver@ne or nore
strips of pa 6bo rd w xi s.and secur er to 5forman

eth
el ongate st'f orf’?l\ﬁ‘ﬁlgl%ﬂv ‘E%a t'IOU%' GP i PIHEP y\ﬂ’ﬂgf"f?ée urface; and
a coat i2fg mﬁmab@mdwmnmylldene chl ori de pol yner covering the w nding

surf ace, “wher el fhSoGRALLAC I uAPBLLERE AWM AG YR BiBaIPuR, |1 aui ¢

and then cured. oar core o e coating is
subst ant i alartyo whichihese qpb@bmqra%lp@k@@ hayeghenking it of meft%a:cémgs presented in

the foregoing descriptions and the associated drawings. Therefore, it is to be understood
that modifications and other embodiments are intended to be included within the scope of
25  the appended claims. Although specific terms are employed herein, they are used in a

generic and descriptive sense only and not for purposes of limitation.



3. The paperboard core of Claim1l, wherein the coating is applied to the

wi ndi ng surface by roll-coating. 154. The paperboard core of Claiml,

wher ei n tWe 2003169 conprises a plurality of |ayers. 5PCThS2@apesoBoard
core of daim4, wherein each of the plurality of layers is cured
individually. 20 6. The paperboard core of Caim1, wherein the paperboard
core is repul pable without first renoving the polyvinylidene chloride

pol ymer. 7The paperboard core piatthalioHls cwaRie)-n t he el ongate structure
conprises a 25tubul ar shape. 8. The paperboard core of daim1l, wherein the

el ongat e st1r uct%{rg cgn;ﬁri ses .?bf?qni cal. shgige. 309. A net hod of manufacturing

a paper board cof @ 8UPYaHFYCAYILEIR" YS§ MV RETA YR RY P ¥ i si ng t he steps

of : Wi ndomegoromee eiripsrofpepsboand vrafpep abart boarid aabercuredriogetiies ta o f orm

an el ongat ?orﬁta{n%%n bfe stfdtlrd! 8 edny4td Yiriturd ff E'awihg'iﬁ QlMacEranlyor € strips
adi ur appl %1 f a

each conprising a radially outer ace; ying a coating o

pol yvi nyl i dene 2RP&ing gta peyymii¢eneshioride priyesrise B9 thenkinding sui§ce.he coati ng.
WO 2011/ 031698PEA4IRALLSBABE 38plicd & thERendiR!uAEceots Alqaidand themhterei n t he
step of applying the coating conprises coating the winding surface. 11.
The nethod of C aim 10, wherein the step of applying the coating further
5conpri ses 2cr eaThengpperteatistoendfiGidiinyl, wheneingne cqatieglis soladtamigllyalndrierrupteel Wi ndi ng

surfacg jaﬁﬂgmg'viﬁ@@%a%- Claim 10, wherein the step of applying the

coating fur r conprises roll-coating the polymer onto the w nding
surf ace.
3. The paperboard core of Claim 1, wherein the coating is applied to the winding
surface by roll-coating.
15 4. The paperboard core of Claim 1, wherein the coating comprises a plurality of
layers.
5. The paperboard core of Claim 4, wherein each of the plurality of layers is cured
individually.
20
6. The paperboard core of Claim 1, wherein the paperboard core is repulpable

without first removing the polyvinylidene chloride polymer.

7 The paperboard core of Claim 1, wherein the elongate structure comprises a

25  tubular shape.

8. The paperboard core of Claim 1, wherein the elongate structure comprises a

conical shape.

30 9. A method of manufacturing a paperboard core suitable for use in winding yarns,
comprising the steps of:
winding one or more strips of paperboard about an axis to form an elongate
structure defining a winding surface, the one or more strips each comprising a radially
outer surface;
35 applying a coating of a polyvinylidene chloride polymer to the paperboard; and
curing the coating.
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1013. The nethod of Caim9, wherein the step of applying the coating
conprises coating the radially outer surface of at |east one of the one or
nore striwe 2pri/isiey8o the step of wi nding the one or nor @CItUSRqe/043038. The
met hod of Claim 13, wherein the step of applying the coating further
15conprises roll-coating the polyner onto the radially outer surface. 15.
The nmethod of Claim 13, wherein the step of applying the coating further

conprises qoati nge mmoavomib.ngg weferttBe 8lb OF agpithgh&@Bodlihg ¥bhgtseg t he one or
nore strips. 20 6. Th od of Caim9, wherein the step of applying the

coating cofp?ind ‘%Bﬁ?% °& single layer of the polymer. 17.The nethod of
CGaim9, wherein the step of applying the coating conprises applying a

Prural LY ah | L Bebo LGaROLY RELrondf s IS ERANOBIR th@! m L7, e el n

the step of curing Isrep eat epurallty of

| ayers of CPREPIHEP giedting a&@stmﬁlywmﬁﬂdpt@‘ﬁ c@ting aong theyyindirg susfepsri si ng
achieving a desired frictional 30characteristi c V\/nerel n the frictional
characterlstlc is determned at |least in part he nunber of |ayers of
the pol yner A2whi EfF BPBOGRI RIEY!O. Where@dhe A Ofrr%’LthS‘él ”W%F"éﬁ BHeer  ur t her
conpri si ng cadprisey irdligcoatirdgie pelgmemonsd the &indigrsudicechar act eri stic, wherein the
noi sture barrier characteristic is determned at |least in part by 35the

nunber of layers of the polyner which are appli ed.
10 13. The method of Claim 9, wherein the step of applying the coating comprises

coating the radially outer surface of at least one of the one or more strips prior to the step

of winding the one or more strips.

14. The method of Claim 13, wherein the step of applying the coating further

15  comprises roll-coating the polymer onto the radially outer surface.

15. The method of Claim 13, wherein the step of applying the coating further
comprises coating the winding surface after the step of winding the one or more strips.

20 16. The method of Claim 9, wherein the step of applying the coating comprises

applying a single layer of the polymer.

17. The method of Claim 9, wherein the step of applying the coating comprises
applying a plurality of layers of the polymer.

25
18. The method of Claim 17, wherein the step of curing the coating is repeated for

each of the plurality of layers of the polymer.

19. The method of Claim 9, further comprising achieving a desired frictional
30  characteristic, wherein the frictional characteristic is determined at least in part by the

number of layers of the polymer which are applied.
20. The method of Claim 9, further comprising achieving a desired moisture barrier

characteristic, wherein the moisture barrier characteristic is determined at least in part by

35 the number of layers of the polymer which are applied.
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