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FABRI CS AND METHODS FOR MAKI NG SAME i ~m~m~a~ma~ Loop pile fabrics are uset{b&)
in a varwatoz/sf788nd uses, including but not linmted to suREI/UBIINGS26as ’
cl eani ng products, hook and | oop fasteners, carpets, and the |ike. Among

ot her things, such fabrics are valued for their softness, ability to pick

up particles, noisture absorption, andlthe like. 10 For exanple, loop pile

fabrics have beeOOGPPILEIRABRICSANDMETHODSFORMAKINGrSANME W pi ng cl ot hs
of the variety used in residential and commrercial cleaning. These w ping

cloths are generally circularly knit and have an integrally knit, short
| oop pile (i.e. on the order of 1 mm of fine denier yarns. The pile is 15

. formed fromsplittable yarns of nylon and pol yester,l ' m te during
processing of the fabric to produ®ackgrouadwhi ch has lmmm mmmmure

absorption and small particle pick up. Another type of cqgpgrcially

~avaid able wiping cloth is made froma warp knit 20 fabric havi ng an

integrally f,00 |Ié)’f ic®fark s@H'IH?Al\)’ar Sﬁéncﬁ’ &s | iRgiedird b&: ncRni r der
Loqhy TTe

of 2 nm |l ong romsplittabl e ers provi~di ng goo arge and
snmal | pardh thir@sms:kleapmgtmesiactsl hodbis ahd\r@opsmseaemérsdcmétsamgbe likEor one,
the Tong m crodenj er fiber

I h d f th
user’ s AWRY qsm@rewlnge%aépﬁgf@@?@%fﬁﬁfv?wﬁ% fos oA e sgﬁg@@ﬁ'ty HPISKER | on. t he
I ong | Q0B @Vﬁ\o‘?”s &@gﬁtﬁptlgé Ay BeafkeOn @ user's skin, leading to

Si gnlflcan user |sc t an an overaII negative aest hetic inpact. One
di si@dvant age associated with prior loop pile fabrics is that they are
Iim'tedintelraesthtlc haracteri s I cul ar ere it is

i nportant t PEmplee %'fee ”E% %?&P&ﬁ@éb%% %E?g?”@pfe\é\@né@‘?oss t he

di mensi pRnafackile cff%ﬁ‘nt@ ﬂbﬁ%ecsf%@wsnewg&ﬂﬁ rEQiHeHﬁéltﬁfd‘d:cS‘rﬂn{é?QiBl pile
fabrics have been | ed to printing’a pattern on the fabric surface or
f or m ngclearingadheseusiping doﬂwcareeg&hamlavermﬂankmkmlt pndbess anintagsally i nti ng

IDSéTffJg%iV'{ fﬁggd,gcl)g fphg 'fljetz (gnothaecgrldg\r/(e)f ? ’fﬁrtlg gtenloerr y%?r]:s n‘Ieﬁle plleV\D 02/05a783

15 formed from splittable yarns of nylon and polyester, which separate during
processing of the fabric to produce a pile which has good moisture absorption and

small particle pick up.

Another type of commercially available wiping cloth is made from a warp knit
20 fabric having an integrally formed pile of relatively longer pile loops (i.e. on the order
of 2 mm long) formed from splittable fibers. While providing good large and small
particle pick up, these cloths have several disadvantages. For one, the long
microdenier fiber loops have a tendency to pick up oils from the user’s skin, often
leading to complaints of hand dryness. In addition, the long loops have a tendency
25  to snag on a user's skin, leading to significant user discomfort and an overall

negative aesthetic impact.

One disadvantage associated with prior loop pile fabrics is that they are
limited in their aesthetic characteristics, particularly where it is important to have
30 consistent performance characteristics across the dimension of the fabric.
Heretofore, methods for patterning loop pile fabrics have been limited to printing a
pattern on the fabric surface or forming the fabric using a jacquard weave or knit
process. Where printing is used, it is difficult to achieve a consistent or defined
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2 pattern, due to the nature of the | ooped fabric surface. In addition, the
printed substance can tend to interfere with the perfornance

char act ewicsi2iss7sef the fabric. While jacquard weavi ng andP®AUSAl/4ige6can
provi de fabrics having integrally formed patterns as a result of variations
in |loop height and/or color, they are g\lener ally less 5 efficient, and
therefore nore expensive, to produce. so, where variations in |oop height
ar e useshttern ading &v the hatupaof thenpopad faloriqeurfareraincddition, e grihtast ed.

AR RN 6 T R R L Ty
negat | V\R/hﬂézé&gidre v&ém?gféﬁa kB ithiS cah pre\Rd PASHRYS HRIRy RitbSraly Bstuedd
- descri bed above. In addi

ion) the process of the instant Invention enables
t he pr quhtternsmsaf rgsalttafvaddtionsin lpopdeightranséonelonithey atogenerglly less

di sad , [ d with h ' had | l.CS.
Fur neriR Bt e mebapra e uBonguenBAROkR e e acafighs IBbbeS

char ?‘Ctt?éi#;ﬁttér‘ésum&ﬁé\% fHe Sathshi Ribricefdratantalanase affestegxanple, the
fabrics of the invention have conparabl e performance characteristics to

those of thicker pile loop fabrics with superior wear properties and
superior performance per unit . 20 thickness. To this end, the fabric of
the invention has a loop pile including a plurality of teased fiber |oops
on at |east one of the fabric surfaggmmady has been found that this unique
surface provides greater absorbance and small and | arge particle pick- up
pert(25 given fabric thickness than simlar prior pile |loop fabrics. The

process involyes t ' 0 r : abr i chayi fiber
"oops on at T EaavedsiR @b Aflessaree it IR shEIE R.  7U o,
to teasghd\redbidiisd Hrismehagt idbplresicts withoof thehedativeradstingtiz. The f1 ui d
treatnent can be an e of 30 fluid treatnment including ld%tﬂ)}éi ahé)r air

pe typ . |
t r eat ne@harapi@r ISBﬁ%Dﬁﬂ@dWQ@bWQPi pilesPradugiiessribed hsves dnsd iety

convent | I e f. MOV i j_C ~{921 3
ne. not el OepRe of Hi¢ sty bR el e Heloducton Broqlicihld 186 phEirics

Si mig ar Wiile Bvbiding treadisativartagedasseristednrith otheppatternibgmethatls of lcopr f aces.
The fluid treatnent can be performed over, the entire fabric, or it can be 5

per f or nE@rics. & ustieraere, the faissedyine iMYRNHIOPAISYE PRTRHEANCEri c. Where both
si des Oéhéaﬁte{r%m %gﬁ{p%ﬁéat‘élg%r%@pef'igfatb 63+ BMEs.t B6r éﬁ‘é‘ﬁgfe’,%ﬁé fEHcsRAt tern

or differen rea terns'to create a uni que visu effect. 10 Brief
Descr i pthednveftidrnhale apmpgsalite gperfbrinanae phatamjerigics (1o 2hosenatfhidkies pile on)  of

the Sanple A fabric; Fig. 2 is a photograph (12 X nification) of the
Sanpl erTBOP BPries iweﬁﬁgwfgrgffb%rﬁﬁ? %Qalsﬁr'p%ﬂe%)%ggi NG5 Py li”Hi)ps t eased
accgy di fifcRskhe invention; Fig. 3 is a photograph (16.8 X magnification)
of "a cross-seciion view of the Sanple A fabric;
To this end, the fabric of the invention has a loop pile including a plurality of
teased fiber loops on at least one of the fabric surfaces. It has been found that this
unique surface provides greater absorbance and small and large particle pick- up per

25  given fabric thickness than similar prior pile loop fabrics.

The process involves treating at least one surface of a fabric having fiber
loops on at least one of its surfaces with a flow of high pressure fluid, to tease the
fibers forming at least some of the fiber loops. The fluid treatment can be any type of

30 fluid treatment including liquid or air treatment, but preferably comprises a hydraulic

process of the variety conventionally used on flat woven fabrics.



20 Fig. 4 is a photograph (16.8 X magnification) of a cross-section of the
Sanple D fabric; and Fig. 5 is a photograph (2X magnification) of an

al t er nat woeo2esbmdi nent: of the invention, illustrating a PEV/USMASR6

enbodi ment whi ch has been subjected to the Small 25 Particle Test described
bel ow, with the darkened regions illustrating where the ferric oxide has
been picked up in quantity. Detail ed scription 30 In the follow n

det ai | ed desdsinptédhhefahrieecamhaye laops arpere pr bopr tebsicrssiifasaso Si % of
the invention ,are described to enable a, full and c | et e under st andi ng of
the. | vl GRUARE G PeisTioskBgTyaet phaet EofE SHER Rt ended (o 11 m t ¢ he
WO | 12/ OsS783 PCT/ LI SOL/ ~792C 4 invention to a particular preferred

- enbodi nent described, and although specific terns are enployed in
descri bi ng thie fflnideieatorent sabtbe perermagdoverdbeiantise s opitiops keense for

t he pur pose of . il rati r . DUY im tation. 5
Wik r eRaTERbe b BRbeRH AEMNgEDy Bl B Pareh P R ER, Wnsiedi o
convent iherfabric ardreeaiat, tvepram habe the Qmeﬁ'réeanfea;bf)iaﬁenf ot Higfereiti ety used in
t he manuf act ure of vvi{)i ng cloths. Fig. 3 is an enlarged view of a
cr oss- skeatmantpatiers toseeate amniaue vifdalgftacts abric 10 is clearly visible
between the pile loops 12. 10 Figs. 2 and 4 are enl arged phot ographs of the
Fig. 1 fabric after it was subjected to the process according to the
present invention. As is readily apparent fromthe figures, the | oops 12
are in a teased form wth the base fabric surrounding the | oops no |onger
beily visible. 15 The pro&sief Desgiptien of the Braying$abric having a pile
including multifilament | oops extending fromat |east one fabric surface.
Preferably, the | oops have a height of |ess than about 2 nm nore
preferably | Ejs 1tibanpladtogtaph. (1 2rixnmagnificatioe) pf tfecBaimiple Adabric;han about 1.3
mm (For purposes of this application, |oop height was determ ned by
folding the loop pile fabric to be neasured over an edge, then 20 taking an
enl arged pho I i & he J } r aph,
The hei ght. of & Bo Pyt Bniabi i P8R @iohp BRI Sfimpld bl pumeaies ¥
det1dr m agsktaniiallystits adf s qtile lodps temsied\amcording td dopimiventdomr ovi ded on bot h
the front and back surfaces of the fabric. In a preferred formof the
i nvention, substantially all of the pile is formed frommultifilanment fiber
| oops. Howev S; Qﬁ’éjﬂ
mul tifil amen!t3 r%g)rlﬁs%e? @tgg@ﬁe@@?ﬁggmgg pect cg];':a %rﬁgéﬂlsﬁggﬁlﬁ i\/fgg\?ﬁi tr?g
mul ti fi Bamgphe Alfabgs; i ncl ude m crodenier fibers. For exanple, the | oops can
be knit with mcrodenier fibers in the |oops, or they can include
splittable fibers which separate into smaller fibers upon chem cal or 30
necigani cal  prREasisidghotbgrabhr(18f & X meghiBitaticn) dflzecioByeriction of tHeeSampte | oops
are fornmed fromcomercial l'y-avail abl e splittable polyester/nylon fibers.

In a pabtfablcaand, preferred formof the invention, the pile |oops are nmade
substantially entirely fromsplittable polyester/nylon fibers which can be
split into a plurality of m crodenier WO (12/0a5783 PCT/USO 1 /-1792(. 5
fibers afterFialyisa plastagtap2Xeeification) efareakéipatise @ntbodrednt dhide can
be split in _any manner {e mechani cal , chem cal, or the like) or_they can

be of t Hwetienetlystiaingea aéﬁ'@madoembpdwtfwf!j@l? hag b@iegwhl%fde%\fém 8mabave a
| i | i . R . o
011! L oo TEBLUELHEAION Subh o BRI HrARR VAR e
oxide has been picked up in quantity.

Detailed Description
30
In the following detailed description of the invention, specific preferred
embodiments of the invention are described to enable a full and complete

understanding of the invention. [t will be recognized that it is not intended to limit the



5 of any shape, including but not limted to pie-shaped, ribbon-shaped,
irregul arl yshaped, round or the like. Preferably the fibers are split to
formfilewoerssss | ess than .5 dpf average size. Particul RETYSPHE2%rred are
filaments about 0.01-5 dpf in size, and nore preferably about 0.1 to | ess
than about 1.0 dpf. 10 The | oops can bg provided in any desired
concentration, but are desirably provided in a concentration of about 9 to
400 | odpsempin ®@ patticatat profesrast enbpdimsntaasgribed, ambalfoudiysregifiiaind even

f er abl 50- 75_| . i |
o Fobr BRI R b b OB B SR peb PRI
for thesl_gﬁfé% fefﬁma:Jﬁérp,%féewlillusﬁ@tibh%nairzcﬁf@fthre rpesesotisratation.15 form the

- | oops. For exanple, it has been found to be desirable to use yarns having a
deni er of about 30-1000 denier, and nore preferably about 60-500 denier, to

f t he | Wthin th I . Lt ' I
- 100810, 00 Wahy et 18nBe SPEngSEd: r B aFhishiArdpd ¥ iabEraE s o

fil am'k%&veﬁﬂ@ﬁél’ cbRftnéYeEIST aPhildblé aaaﬁt BiléiSaBriav of tiske pemidtpnuddde irsithe and
shape of the filanments as well 20 as the performance and aesthetic

char act mensfactyredeswiping tioths.n&ig.abis an eriarasdswenagh a Cressrsgetiomat that any
Josi cod el Ui Lt e SE- .
manut acAPP b oF8 DaS8 s, 1015 (igBhy §ieibig pefloch Bk plteiosta, MO VERET

the base fabric is knit by a circular knitting process, with the 25 pile
| oops being integrally formed during the knittjng process. However, other
pr dfesses folflgﬁo%rrﬁﬁg 4 harep gslargedh ranotegigrhe (?‘Jhg‘q g:r s?c%\hr'ﬁ \éﬁgro I Wagsed
wi t hin ' ' T ' S ; ' t he
Fequi o1 teREARE I hlferd HeCN Lo R, BRRENY vontn 2 AR RACHY PEANAS ' e

pr ef er afpbiy thelfReiresl the I66y i Peargoinch taspdribripwithtthe fhiase fabipsurreundinghat
they are not undesirably bl owm out 30 of the fabric during the fluid

t r eat netie |pppe 8edongerdiipanisiplene fabric has a thickness at 0.5 g/cn2 of

| ess than about 4 mm nore preferably | ess than about 3.5 mm and nore
preferably | ess than about 3 nm However, the thickness will vary depending
on faIch fact Ohe pascdmsiavblabs ipeovidinglentabsic Having agilghincluding nkigtilaenenthe

| oops are WD (12/05s783 PCT/ USQOL/ ~792(~ 6 L ocat n_pne qr. bho pdes of
e T abloops xeridiad {1oghat leng! PRBIALTE Sitactodt ERarD U i epaie e g el ghe
desirab ' ' | ffote Ble@RMN 1c3skA8n BBLGHR,7 Wi, Gardy @ibes abl y about
5 - 60 %Fgﬁz@ﬂgatg@@némo@ém&r%&? ably about 10 to about 40 ng/cnR2. 5 The

fabric pefetablyiesd than dbsiit €8 mo. afffureuepesesovidhisl applisptien, lpap $wightf or ms of

the i ti wh ljttahle fib . d f th
i e 1 oBes dapEnapE Boldad lor JEeTaBhS 1 BFTve Al Vet phSRe FRIE. o o
smapd er teﬁd’ir*?geéﬁ gnl’zﬁ?@@d%otéﬁrﬁﬁh o ANVRSMDeRA thaesop piler Fsemi this plaotbheaph,
filaments cou al So be used 10 within the scope of the_invention, .as can

ot her nHenbeight of thedbep whent ihis indisrelaxed Sater e de raadiydetermingd.) + e

fabric w !l have, a plur.ali of, t Lt 1.5y Mt h these

| oops b&PHY %ﬁP&F&&?‘gﬁﬂ%Btﬁe’@E}f”}’ I’%Oﬂgl %@ﬁ%y@é e‘%’{mf&é’@{}ﬁg?&dﬁg%@ﬁby p‘)(ar allel to
each ot Bgfavbd bf thelflBrit.0APa ptéfefierl foifbrdfehdawiengoh hsubstantiailyl all ofsthelpie
caused to be inpinged by a flow of high pressure fluhd whi ch functéons to

tease ais fosmet feunenidtifiamentifiber lqopspd1oEgVer Feme it 2 IRPS AL PR nade
opegéte:j?@géb{h%éwhﬂhﬁhgm%{ g%‘lﬂ%lif é%&?eros within the téased | oops are

spl econe non- par al so that the | oops becone expanded and
bul ky. However, the filaments are still intact rather than broken. Wile

fluid 20 i h d i d hei t h f d t hod of
b eI e e AR e e e ol 4 R S
Wi thin t6he Scopes &Lrgb@emé%%gggﬁﬂ-bémt {RSniRfodRied Y€ irf tHe 1IBobs et _rant

. e e
. process Ich can operate t levels 25 sufficient to tease the pile

| oops caeypean irmtlde-bplttable fibersaviickfseparate astpesnaltsr fibees Lporsheancal e
treatment process is a. hydraulic treatnen rocess. FEpr ex | e, the

. pr oess RN @r?‘?‘?%ﬁfélm @/pé%fgfrﬁﬁgﬂmﬂpgwwgﬂﬁor}%ﬁﬁ?ipégﬁ%&" &Fial No.

formed from commercially-available splittable polyester/nylon fibers. In a particularly
preferred form of the invention, the pile loops are made substantially entirely from

splittable polyester/nylon fibers which can be split into a plurality of microdenier




091 344,596 for "Napped Fabric and Process" has been found to perform well
in the invention. That application, filed June 25, 1999 by Enery et al, is
i ncor porwat/o3878her ei n by reference. In that process, a he@hupries®ere fluid
is directed as a plurality of discrete parallel streans onto the surface of
the noving fabric to be treated. As t fabric noves along a path that
fakes it into the region immediately jacent to the WO 02/ 0SS783

PCT/ US(fibkts-ZRGabris tfomaatjon.t Wiwere spiitiahle diberaiate used they wppdet spiéibany whi ch

i fierably in the f f t oll. The fluid desi r abl
it oot ahaere. Glapdanicalr Facitabaine HBR) & e sk ol b HfaefuheliSa ' Y
roll, f rrtéﬁ%?f‘ﬁieeﬁbé}?%@iés%%d%w&yRﬂé&%rh ﬂla%ﬂttygfgﬁ@nléﬁi@mbnl@(i%ewree& I n

-a prefer orm of e invention, the fluid is directed at an angle of
i npi ngdstand-inthexiseatvatiety. i ddvecsplittabledflivrrs capried eplitintp fitasdenierdédaments. I n

5078 ey iat@bea N B Rt hEEe g Bledahdrdl FEDbRisetstl SRR on 2 ©
singl e d3 _Ea'u,cro'i}HdhlﬁCtﬁe IikBl.e ljﬂe'Férﬁbertﬂétﬂ'BS%ﬂé atS sIftad esmabFilarmaits of r@d on t he

side opposite the loop pile surface of the fabric. However, the treatnent
coul d ghao .hdppavéragesizenPartmularhepleierped prefiemeanis abett 0Rd-% definc, or on

bot h sur.faces, of the fabric 1t Qin e, scope. of I nvention. Were the
fabric S ANG MO5 BEFfﬁ%@IY 888@f (ﬁ)ﬁ t8ak%$:s @@%i&ougdr(ﬁ gg&s 15 treatment can be
performed on one or both fabric surfaces within the scope of the invention.

Where treatnent is perforned on both surfaces of the fabric, it can be
perifor ned byTheallpopsgantke pedrided tmamyudesiterbcangriteation, bt ae desirably usi ng a

Phe. adpPEieRds 2B ERR o Shout 41 360 3nhs praa Bthehei Bofe BB E® P
fabric yddut 28-100 pér &4 em, @nd28vdn ok prafetdity aboues)-T6qier sqemeas wil

I npi nge the fabric back surface with a second flow of fluid. It has been

f ound theagpRiesiaed tiedurpleer oidaeBs Reedispnsiar of Blsis will AePaNdat thend back
surf acedaactbnSudPbdifad idr the eABRIBAR Y Relf 38 the SR BNheRERRSHEES AN the

second are Tess tha 0se app rst’ side, an
pr afer apk the 16d)ss. OF slesxarhpleh itiiast veert foundgo dfe déwirabie &3 use garnsriemdng a. 25

Wil e the specific treatnent process described Eas 86 d(fg%gri ?e for
pur posedenier of Al 30 1090 Gepieycan mate Praerahinabo 6D P05 drues fdorm
t echni : I HRLE - ' | - oWO 02/ O-S783
8 Fabrﬁbg&%rﬁgﬁd(ﬁﬁ%é\@&ghg’l .gg%%@%p@sgpg%ggng%tm 3,@8 00 es1 15
PETI nyl iadividuat filaanerts] and atoreqreferably dboue §68+2500 filemedits. Again, the
number of filaments used will depend on the size and shape of the filaments as well
20 as the performance and aesthetic characteristics desired for the fabric.

The base fabric can be made in any desired manner including but not limited
to knitting, weaving, nonwoven manufacturing processes or the like. In a preferred
form of the invention, the base fabric is knit by a circular knitting process, with the

25  pile loops being integrally formed during the knitting process. However, other
processes for forming the base fabric and/or the loops could also be used within the
scope of the invention. The base will be selected to provide the requisite strength,
weight, and performance characteristics desired, and is preferably selected to
provide good support for the pile loops, such that they are not undesirably blown out

30 of the fabric during the fiuid treatment process. Preferably the fabric has a thickness
at 0.5 g/cm? of less than about 4 mm, more preferably less than about 3.5 mm, and
more preferably less than about 3 mm. However, the thickness will vary depending

on such factors as base fabric thickness, loop height, and whether the loops are



| oops about 1 mmin height on both the front and back fabric surfaces. The
| oops 5 were in a concentration of about 49 | oops per sq cmon each
surface. wohe/dsstssi ¢ had a basis wei ght of 25 nglcnR, and BCTHbOKiEs of
2.21 mmat 0.5 gf/cnR. The base fabric was double knit froma 150 denierl 34
filament textured PET filanment , and the | oops were fornmed from2-ply

1501 48 splittable 70/30 PET/nylon spli®table yarns which were split to form

1056 fijhaaentch Ond or Both Siaksiontisd fdriol Uk additne tkgribtiet apé db8ir@bly8 in each
| oop. These splittable %ar.ns are tucked into the base knit copstruction and

kni t t edelatively Iigmwe';gm;c] ffirablyshaving ibesis weiahtet alpuliA-809 sng/gimy Mose cohol )
S e eg oot sltborodS) BEFENGH AERERAEP AR ITR Bt er

scour tfgfdnge the | oops. The fabric was dyed using a conventional jet dye
process, then dried and heatset in a 15 conventional manner. Sanple B was

- pro8uced by further processing a piece of the Sanple A fabric. In

parti cul ar, ri d r i jne of
the variety m%&%@%eéﬁq‘agg@gglgﬁf %%%%ﬁpya%g% g%gébﬁag%%g’fcgﬁ‘t%%kpp I Q{eiqti on
Seri al d¥ahe 20vfiodAdh &6sittebly fidred sabaged to fnth at leastpeme dffthd Pilgar ds per
mnute (ypm) with a 0.13" gap, and hydraulically processed with 1200 psi of
wat er d@@@%dh@déﬁeI%{OQBQ%ng%e%{ﬁdPépﬁ%ﬂ?rﬁﬂl'ﬁﬁalﬁécrﬁe.rsNtPWLéer'h@rST'abri ¢ had
| oops i Lt j Hpat ' fabric
was su%ﬁ%‘?? g%r'?)’frt\h%'l@o%&ilggﬁﬁpegﬁ%@ﬁsgwﬁgitﬁg\xgégh §B§;byd§"§?ta r0 gﬁ%Hgg@scr een
whitgh haithia thetscepe obtheraentigs, assan bthey methags faxdolartirgd the2parps%naforn he
fabric surface belng treated. Sanple C was, produced in t sa manner as
sanpl e TBbrigsiAdhia pothte e ”PrYﬂﬁ‘QaM?@f@P@i‘ﬁﬁg‘t”ﬂf@@ﬁe%f”%g@ﬁmg‘gI‘%ﬂ%si'gned to
provid f i f ' ' t he

P oat it §RSEopS eMRP LR B (3o HalhRts TR BupHarRER PR e

pr oduceshdmothiee withirethelooer as Sanpl e B, without a patterned screen so as

to provide full surface treatnent (100% of the fabric. The WO U2/ 11SS783
PCT/ USOL/ . 17926 9 fabric was treated on both sides, with the treatnent on

thggpack si d?hé’ffaﬁl?fhée\ﬂﬁgit’gg% Fﬁ&}%l@i@%&n tuBsddnid BE idbirged By #9ewW & mgR! i ed

to the front side psi.) Sanple E was a conmercially
avai | abpressere fuidi whinl funotionsfo tehse whidast goms of thelfipesinans. d3y Visiue of

Port | . der t trad I ot h, T i Qi | ot h
made 1 gl EatipoRRPTonBR weRGur g pels HR e eaatdI AR ol ot i vel v
| onger {hiafed @PaktMdBESMEoA-pErEISIRD thBt IHe (bepsBetomraskianaedsand t t abl e
fibers on both of its surfaces. The | oops were In a concentration of

appr oxi bulke! yiduevesothe filamests aie Sl intach raiher thee brokeny Y¥ite fwidt he

co rcial prodyct are ) ] | it i . had been
splat. Fﬁ%’?%s'fgqﬁ %%@ggc?‘@’sﬂ%dasrﬁé'i‘aﬁﬁgg rénfggéegﬁgrgr@r?p séfa@reg lé) ge{a%é "usi ng
ASTM Dldthér Petislgt forftigised Siben dopst carppa usbd svithin theascbppfdhref oot, and

0.5 gf/cnR, 2.5 gf/cnR, and 6 gf/cn as indicated. 20 Basis Weight: 20 cm X

20 cm si@phé@nwer e wei ghed and reported in ng/cnR. Absorbance Test: Water
absorption val ues were obtained according to the Institute of Environnental
Sci ences and Technol ogy (I EST) Contam nation Control Division Recommended
Practi ce 004ARy tyde ohavaildbievinidasedtiESht BR0EE8MWhi2h cah bBeapératedratligvels

"Eval uati ng. W?i ng Materials Used ibn d (Caia roons and O rlegontroblﬁﬁj‘
Envaa onidifitient tigasedhemile- lopRs rar PaUss wg'éo‘?’%\é?reﬂ‘ BOFAHGERASBLELCH et i on
Test I i <3 i h d 4
est oufhLAfgn! ﬂg@%néﬁgﬁe%g 08 g@@é@%&tﬁ%rﬁ PréeesENeF & SAnMSBHEAS

i nches squar e ‘an _
process described in commonly-assigned U.S. Patent Application Serial No.

09/344,596 for "Napped Fabric and Process" has been found to perform well in the
invention. That application, filed June 25, 1999 by Emery et al, is incorporated

30 herein by reference. In that process, a high pressure fluid is directed as a plurality of
discrete parallel streams onto the surface of the moving fabric to be treated. As the

fabric moves along a path that takes it into the region immediately adjacent to the



Large Particle Pick-up Test: The fabric to be tested using a Fabric Rubbing
tester, which is available fromDr. Patricia A. Annis in the Departnent of
Texti |l e WOM20597880SS783 PCT/ US111 /792C 10 Sci ences at t hRCUKHPRIGH#A6t y of
Georgia in Athens, Ceorgia. The apparatus has a top plate to which a piece
of fabric can be attached, and this tOP pl ate can be controlled to rub
agai nst a bottom plate using a predeterm ned anount of pressure and for a
pr edet etreianedt cemesdntofcanitact. witthe supporplinegebaawhe:h isprefiesatly ér thehfare t he
bottom 5 plate s 14" in dianeter. A 6" disc of the fabric to be tested
was \A/ei(ljﬁeﬁe?'orq\ﬁﬁe nearest 0.001 g, and then attached to the 6" dianeter
flat, circular alumnumplate. p.25 g of sand was spread evenly across a

- 18" dianeter of plain weave fabric constructed from 42 ends X 42 picks per
centimet er OfhesBUidddreiaens aosdesirabhe direeteddt apaangle thatds slightly BRRve fabric

t he 14" di t
v Bt Pebbideafcie fresupreb Tl RraEnmg: ALALSngbY HRpaRAnkRt 1 Hedrde, |
Sand fro@ KehbyreesTr1Ald plefbited forbf feVindeRTcH) thdifiald ishiiteetedout dbnlyer t
Inc. The sand Size was characterized by 94 wei ght % passi ng through a 600

pm nes rofampingzmentgftabaup 4 s dagrass: sndimereqrsigiablyeaiput 2eHBRSr at us noved
the sanple fabric across the sand-covered nylon fabric through 50 rotations
with 75-95 15 grans of force applied, at a rate of approximately 35

cycl es/ ni nut|g.soMhé Bspeaeasiihs aiveton otheffluag treatmentuis Iprévidedodi s singteut i on of
the particles between the two fabrics. The sanple fabri C'lﬁ% t hen wei ghed
agdOn aside ohthe fabrical Iniiegrasesefifabres Baving thrloanpileon BsiRGB faPIof sand

2 oked b . . CoL . _ .
Peot ettt BREATETRAtRER T GroraRpb Bnto i O s Sl ongBsleihe |, o
(1-116 durfaperifzhefalsite. eRbiWdver,Grat@ayment thutptaiso béiperfolempd loiniyedn Wiees spr ead
evenly across the nylon fabric rather than sa afng 1 he, f,aq ic was cycled

t hr ougHogB Pile siugiece oS the fapricaos Obeoé%ﬁHHQP%PgﬁEﬁ aarie, Witlig, h?ﬁ&PB? he

f [ i i ' [ Tl ety 25 d 2
i cr onst gt AYERE R (R dhind rRRted ool BN g o

Theso- tegdtndnt chadieeperftiindedBn brierambdth fabriesirfaies, withid thefscépe o the)apan.
The tests were perforned acc_ordirg% to th g\qui ment gﬁ%if acturer'
ofp's ol

di r ect i iBMENtAN. radresdmepk SR EHMakeH S PRIFG I A E%r enti al
t emper : | FHGdE i éssy e the
noar 1 HeetfrRieEp pihind 1B FAHRRIH e S StuBItUACE; HEY!find 8 pTR6S

Wt hi ckdesighed Rprbtess bith 60/ OSSYeBthedablisOLA side pass of teefabFicoart i es:

Wear properties were tested accordi t o, ASTM D4970- .Te j11ing
test). THRMPSHFITANRE %8%@"99'”966“%5@"??5 60909%]&%%8"@{“ %%23@\’\;&]
Meggpr emﬁQta%d RaRiimnEi Sl P ihebsRstAMiRye fRfaBFe badk @utfase efthba betowd i n
Tabl'e A The particle pick-up, thermal conductivity, and pill rating are

li sted flow taBlie. Bt handsenfaune thateviergifluidiraatmentsare gpplied (o petnhsses, and

th | t t ti [ d,ir i

0.5 o SengantheSPdnee PriRvaauhat Rospb Rt baAR NS SR e Dy A
(gl ass) s&&Inapsik Grfien atd 1sk8h8A 2Mostia@SiibdBioIaeirst side, and preferably on the
B2.171.71----27.34.170.594Sanmpl e C2.361. 72----26.94. 200. 397Sanpl e

D2. 411. ozibr 9F apeunsvadurdssaidhapiret sde pressyos. 4723. 47. 910. 065 10
25
While the specific treatment process described has been described for

purposes of illustration, it is noted that other fluid processing techniques can be used

within the scope of the invention.

30




Table B Particle Pick-up (g) Sand Iron Oxi deConductivity(k) (mM¥Wcm C) Pill
Rating 500 Cycles 7,000 Cycl esSanpl e A0.0040. 090. 6264. 54. 0Sanpl e

BO. 1250. W® 02/055783 - - - - Sanpl e 0. 150. 11---------- Sanpl e PCT/US01/47926

DO. 20. 110. 6224. 54. 5Sanpl e EO. 230. 160. 6382. 02.0 WO (12/0sS783 12 Table C
PCT/USO 1 /.~ 7921 Absorbance/ thi ckmrais (llcmDrag (glass) COF/ thickness
(llcmParticle Pick- up (Sand)/ thickress (g/cmParticle Pick-up (lron

Oxi de) / t hi daieiksCongtantibant BxaAiplést0. 390. 0020. 04Sanpl e

B1. 920. 270. 0580. 05Sanpl e C1. 780. 170. 0&40. 05Sanpl e D2. 390. 160. 0830. 05Sanpl e
E1l. 680. 0140. 0490. 03 The fiabrics processed in a pattern had uni que

appear ances s 4foRYA 4RRCE85PS ﬁEWﬁl&%ﬁ?&tﬂ%f khit R el ing irftbgrallp forfed

-~ addi ti on, |t waS surprisingly found that t easi ng east some of

fiber Il@upsabauim gnfin beight ondrash dlee frnnbamd babbfqbrtQ(swfﬁC%ndThmlqmﬁt i cuI ar

haa%s RisuRsedh G Brniet apour 48 IStis S sk SR BN Saeh BiedRnnie HERLDE' {han
.15 9, APYsi8VRA erzwﬁ@f/&ﬁ%ltand Sumakfisstdran2t e at/esss igfchBt rMHecase he

I arge particle | ck-u I ncreased consistently with the greater guantl ty
of fi bdabtiowss ddvile kenté“omeas1&$ dexyier(p4 filaseentjpxisiced P&l fﬂ?ﬂ%séné

depena ot Hera Sl B 2ehoFadaB el BCr U T VBh Tt BRAE R ona

pr oductygieh \Wdre spiit fd‘@rrﬁﬁi@%ﬂahfenlwoﬁom@pf inf sig@with1dn Aberdgatdpfes al so

desirably have superior absorption as conpared with prior products having
si ol ar0. Bampeaeln fap. ahldesenbplié yamsgarertiefed infeéheabase kakkeenstsugiasat er

oo B ubdoaRs HEPLOS peTerleR] MRSl el Gl RBNET SR  Fabr i .
20 In %ﬁahhemmcﬁmmb@a@a@ny@ ptdtfatbalbyi thos@aF oatiearytdidl mattheleémSThéorrE of

the fi ber Ps were pushed t rough the fabric by the fluid processing
oper at malter-so ble yarns were dissolved in a hot water scourto free the loops. The tabric

was dyed using a conventional jet dye process, then dried and heatset in a

15 conventional manner.

Sample B was produced by further processing a piece of the Sample A fabric.
In particular, the fabric was fed through a hydraulic enhancement machine of the
variety described above in commonly-assigned U.S. Patent Application Serial No.

20 09/344,596 (described above), and at a speed of 10 yards per minute (ypm) with a
0.13” gap, and hydraulically processed with 1200 psi of water pressure at a 2-degree
angle of impingement. Although the fabric had loops on each of its surfaces, it was
treated only on one side. The fabric was supported on a solid roll, and the fluid was
sprayed through a screen which had a pattern of opening’s resulting in approximately

25  25% of the fabric surface being treated.

Sample C was produced in the same manner as Sample B, using a screen
having a different pattern of openings designed to provide treatment of
approximately 60% of the fabric surface. Again, the treatment was performed on

30 only one side of the fabric.

Sample D was produced in the same manner as Sample B, without a

patterned screen so as to provide full surface treatment (100%) of the fabric. The



Furthernore, as noted above, the | oops were teased and bul ked, rather than
broken. Where the | oops were fornmed fromsplittable fibers, the fluid
processiw@® @as¥8sl to hypersplit the fibers, thereby bul ki MgI/EMU/HEM6ayi ng
the previously split fibers. WO U2/ USS783 PCT/ USOL/ -t 7921 13 The fabric
made according to the invention also d dramatically superior wear

resi stance as conpared with the conventional |onger-loop terry product, as
evi dendabribwashtreated ont hath diiddss mainctbeitred®irient Ratthe dack Bids efthiel fabri¢ he
fabrics of the 5 inyention have pill ratin 0 reater than , _pore

pr ef er 9IRY éBBUlttt“@’HFrd@rcgéh%P,re%éﬁﬂe @Qﬁe%ﬁg%{'@&te?'aﬁﬁbe'a%bﬁ% %QB&Sr‘T-Zr eater.
This wear resistance preserves the aesthetic characteristics of the fabric.

- Particularly of note was the fact that the fabrics had superior absorbency
and 10 partiSarapla Ekvapa asmuoersialydvailableftebyivdping driteskthesarigty seld

i oysl y, the disad i nh in.the thick e STLL 8 th
e Bng B Salians o5 bR Bieaen dest ferdkiEmeMFsie (Bl 16" Theyfiginba "
user’s @%Q%Qé‘gw M@ﬁﬁ%% kit fABHR @@\hﬁ? (eéiﬁfiﬁfeg_fré'lﬁl jonneatpirrofaamtivelyused in
y any pi

vi rtual nd use ere a |loop 15 abric 'would have utility,
i ncl udiloggéndi.enon the orderdbftmen ing) mije peepritarmesiicemaapliippledfipers enHpoth

hol stery f i CS, | fabri h ' . ifi '
here HIdsugHces: o PAPS yirerbA e anaty nehb oA el TR otk "
al t houghy, $peghdH SurFASdTSTRE BodiiEahade donirhsitial pRodisctthre inte gsoe bithoagid 20
descriptive sense only and not for purposes of |imtation, the scope of the

i niént itbe dpéttableddfaradadibeanngplél ains. w0 112/0"783 14 Cains PCT/ 11 SO1
/-t 7921> 1. A loop pile fabric having a pattern forned by alternating

regi ons of teased and unteased pile loops, 5 2. The fabric according to
Caim1l1, wherein said pile |oops conprise nultifilanent yarns. 3. The
fabric according to Caim2, wherein the fiber | oops conprise m crodenier
10 fibers. 4. The fabric according to daim3, wherein the fiber |oops
conpri se poI.y tl. and nylon fibers. 15 5. The fabric according to Caim1l,
wherein said—gil—gfabric has pile |oops on both its front and back
suffsaces. 6. The fabric according to Claim 1, wherein said alternating

regions define a predeternined pattern. 20 7. The fabric acc ' to daim
1, wherein shhigkpessTeskpEhigkRRssAMRasyiemeiits wete qbiginediising géWB& The

fabric ?W%gi‘-[l%'édg cgn"i}.‘ir%%gwé)p‘é{@nglr ohrafisdvitiRBrd &q Bavfodt LA™ 6.5/ @GR, 206 25

about 2'g/c out
gflcm?, and 6 gf/cm? as indicated.

20 Basis Weight: 20 cm X 20 cm samples were weighed and reported in mg/cm?.

Absorbance Test: Water absorption values were obtained according to the
Institute of Environmental Sciences and Technology (IEST) Contamination Control
Division Recommended Practice 004.2, which is known as [EST-RP-CC004.2,
25  Section 7.1, “Evaluating Wiping Materials Used in Cleanrooms and Other Controlled

Environments.”

Fabric Drag: Fabric drag was tested using the Sled Friction Test outlined in
ASTM D-1894-93 on a glass substrate. The sled used was 4 inches square and
30 weighed 200 g.

Large Particle Pick-up Test: The fabric to be tested using a Fabric Rubbing

tester, which is available from Dr. Patricia A. Annis in the Department of Textile




9. The fabric according to Caiml, wherein said teased pile |oops are
characterized by splayed filanents and only mnimal broken ends. 30 10. An
article wadg/ssm the fabric of Caim1l. 11. An article aRCOP8iINGI260 C ai m
10, wherein said article is a w ping cloth. VWO 02/ 1155783 PCT/ US01/ ~792G
15 12. The fabric according to Claimg,J wherein said fabric has a pill
rating of greater than 2.0 when teste Oaccordi ng to ASTM D4970-98. 13. The
f gbr |t C?ﬁmeﬁ ailghewr@t/eliaitybﬁ,GedIgiaeihrAthahd Gedngixz The appgiratus hasiapof

abou or greater. 14. The fabric ,according,to Clagim13. 6 wherei [
fabri c Hete ta vhich arRiers gf Gbriasan be afpcied 4 his;(9Pyaleca BF “ﬁa@?ig'd

first apd seconi: SUdiRfifDlatdisihd 3RrédetBAingd Aol &Hldrb¥s@t dtd for koops
er ﬁT‘

.fo_rmed_ on sa irst surface, in at | east sone of said | oops fornmed on
sai d fiprstietumirezepenioa niitimer dlightopapldtel whs B in diasegtar whdette batieinc

con | atedvas 18] b SPiesoi A 14 obe Bt e PGk Betpetlbifie. " 17"

The falyd £o808609I0anH%hEh 2ittachSd thRS 81 diasiter figtoBRcwal alinsinbenslatdir ough
said fabric form shaped regions with Ioog‘?dwhl ch do not extend through the

f abri c,0.26 ¢ diesarimywasspreadaventy acorsstaadt dismeles ot plaieweaye f@dricThe fabric

accordi Claim1 ' I ' |

o pitistiistaet w2 o ot RS E rer e el derlel oS BRRed iR oc"
Parti clyggg ﬁ"h_%ﬁolaliﬁ Weaw fdhrshad sdportetPon The 1#abiaintetsr bottdingateo Theai m
19, wherein said fabric has a Large Particle Pick-up of at Ieaﬁt 0.2 g. 30

21 10Thesdrabwas ofthwvaliiety commetdiaiyoavailablecinderdha neare KellnaLrar alssor bance

Sect oraivity Sohaptiny Redfs FHioSoTAibg3: 3G 98B pEVigMar 0o 2
havi ng #hé 99Rd ReicOhhs ehaltRasrizdtaly ahaudight Fpawsthgihrdbsioatiiicemahesh | east
4 g H201g fabric when tested accordi ng to ZEST- RP- CC004. 2, ﬁ%fhi&on 7.1. 5

) . . g
%23. A farrﬂ #2 weighihy passing Hrpugh grd4apm MesRnd RE aRRFPRIUSIDE out war dl y
romat_|east. one | L8 .S 2 | f Hl -gi d
mul 111 $R0 208 sC e e aRbRBod BRIoR pht 1185k 5 Rkaids it 7555
wheysei ng&ahglof PES appled, atedto bf Appaximaiely 38 ci/clesimsinute. This process
served to effect an equilibrium distribution of the particles between the two fabrics.
The sample fabric was then weighed again and the initial weight subtracted to

determine the amount of sand picked up by the sample fabric.

20 Small Particle Pick-up Test: The same test was performed as the Large
Particle Test, only 0.250 g of ferric oxide (I-116 from Fisher Scientific Company of
Hampton, New Hampshire) was spread evenly across the nylon fabric rather than
sand and the fabric was cycled through 250 rotations at a rate of approximately 35

cycles/minute. The ferric oxide was characterized by a particle size between about 1

25 and 2 microns.

Thermal Conductivity: Thermal conductivity was tested using a Thermo-Labo
Il Tester- KES FB-~7 from Kato Tech Co., Ltd. of Kyoto, Japan. The tests were

performed according to the equipment manufacturer's directions of machine

30 operation, using a 10 degree Celsius differential temperature (23.6 to 33.6 degrees)
with a 6.0 gf/lcm? device to measure the heat flow. The fabric size tested for each

fabric was 25 sq cm. K = W*thickness/area*AT.



25. The fabric according to Caim 23, wherein said | oops conprise

m crodenier filanments. 15 26. The fabric according to C ai n23, wherein said
| oops cowsi eiosessentially of mcrodenier filaments. 27. TME/UMHTEL6
according to Caim 23, wherein said | oops conprise polyester and nyl on
fibers. 20 28. A nethod for naking IO(;[);P pile fabrics conprising the steps
of: providing a fabric having a plurality of nmultifilanment | oops extending
outwar dly f\deamaPromsaties:aVieéarspropediascwste fested aamrding)tméﬁff@/l %&930\‘98 st

fabric_surface pressure fl ui e 25 filanments
formind eg,tl\/]eégg%“ @@H@ tg?t)s;[% ﬁbT"E Mﬁs|g§ﬁgﬁ$atf5§g %68@ t hod accordi ng
to Caim28, wherein said step of inpinging is perforrred in a pattern, to

- thereby forma pattern of alternating teased and unteased | oop regions. 30
30. The net o thickoeds measuréinania, 2@sisweigbts absptbanges aod kg BEvpstedn bot h

. g](c:cléf' th}?géfacilag*%\/\gh% 5878 PCT US@C%{ aoqcilbq? ﬁ %8‘12@' tshgdpl urality

of teasgd n%féfaﬁﬁ Tedfe BA ﬁﬁééwalgés W%lfe Rig/idedBY ties Rasd idknbabss, andathier i si ng

the step of inpacting a, 5 loop pile fabric'with at |east one flow of
fluid gastits dbtheae ramareslmtemeah@ ¢oops of said fabric are teased. 33.
The met hod according to Caim 32, wherein said step of inpacting the fabric
with a flowof fluidis perforned such that only a portion of the | oops on
the fabfijeare 10 teased. 34. The nethod according to C aim 33, wherein
said step of inpacting is performed so as to define a pattern of

al ternaling regi d’h&:k@bssém)d and | Basissdt |oApsorb135ce5 Tlﬁﬁﬁmafﬁﬁd

accordi hg to d aji m32, igdlo ref%ﬁm%d plit | e bers,
and sai fl process opf?rrr 3 nlg t e f dB %p O n@t 18 ?Br'?\y ers (IE@F the _
splittaple fiberls gf/&ﬂz ?f/cﬁﬁh ﬂ@{qh)d according to Cl aim B2, V\,her ein al d

step of|inpacting~conpnrses f%rm ng at | east sonme of the|fiber | oops
t hrough| the basel fabrig to the opp)S|te sunface thereof 37. Afabrig

nmed on at act he of

hawnga,_p.t-l—e—f-grl ...... t H-5—sur-f s—f-of

pl ur al i {SaBpleny| ti?-?ﬂarreﬁ@gl oob§6 Sal %4& | @ havi %3 al ternati NS
where s@gg Tt T4 gReTta Hgops_are|t d—gnd Uungqased. VWO 044 155783
PCT/ US1 ﬁ@§%ﬁ~ 1%‘128. kvﬁfethod of rr% ?nq a fabric conpiising the eps
of . profgghpre @ fabssc |havpng a-base 268 a |pl ura#i20y of spac@®B%part || oops
extendi hg outwardly fragm at | east one surfadce-—of_—sal-d-basesyeh—+hat{said

base is|SampleD | 2.41 1192 | 1879 | 264 575 © 038t
Sample E | 4.72 | 3.59 | 3.47 23.4 7.91 . 0.065
10
Table B
Particle Pick-up (g) | Conductivity(k) Pill Rating
Sand lron | (mW/cm-C°)
Oxide 500 Cycles 7,000 Cycles
Sample A | 0.004 |0.09 0.626 4.5 4.0

SampleB |0.125 |0.12 | - —
Sample C | 0.15 0.1 —-- -— —

SampleD | 0.2 0.11 0.622 4.5 4.5
Sample E | 0.23 0.16 0.638 2.0 2.0




vi si bl e between nei ghboring | oops when said fabric is in a rel axed state
and 5 subjecting said fabric to a fluid treatnent process such that said
| oops arwoteassd3 to thereby cover portions of the base WIBSUMBIEO
previously visible between the nei ghboring | oops.
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f 109 dartionidOrayd pattﬂcmé/«&iw)up@/ﬁ%a(;mewdzawr]&)wmga the fabrlcs deswably

I t L&O/d.OOc(
| 3M 1098
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3Latasparge Picin
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st 1 g_ora)&r% garef

A

3t

bC! &10% <) mb?elBr/éq‘en(e?bw greater than 2 g. As illustrated, the large particle pick-up

10

increased consistently with the greater quantity of fiber loops that were teased. As

will be appreciated by those of ordinary skill in the art, the area of the fabric that is

teased will depend on the aesthetic performance characteristics desired for the end

product as well as the pattern to be formed, if any.

15

20

The fabrics also desirably have superior absorption as compared with prior
products having similar loop height and thickness. Preferably, the absorbance is
greater than about 4.3 g H,0/g fabric, more preferably greater than about 4.6 g H20/g
fabric, and even more preferably greater than about 5 g H20/g fabric.

In addition, examination of the fabric indicated that at least some of the fiber

loops were pushed through the fabric by the fluid processing operation.
Furthermore, as noted above, the loops were teased and bulked, rather than broken.

Where the loops were formed from splittable fibers, the fluid processing served to

hypersplit the fibers, thereby bulking and splaying the previously split fibers.
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and even more preferably about 4 or greater. This wear resistance preserves the

aesthetic characteristics of the fabric.

Particularly of note was the fact that the fabrics had superior absorbency and
10  particle pick-up as compared with fabric thickness. As noted previously, the
disadvantages inherent in the thicker fabrics (i.e. those having a longer loop pile)

included the tendency for them to snag on a user's skin and to wear poorly.

The fabrics of the invention can be used in virtually any end use where a loop
15  pile fabric would have utility, including but not limited to cleaning products such as

wiping cloths, upholstery fabrics, apparel fabrics, and the like.

In the specification there has been set forth a preferred embodiment of the
invention, and although specific terms are employed, they are used in a generic and
20 descriptive sense only and not for purposes of limitation, the scope of the invention

being defined in the claims.
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102" 2" 14 S#10Pf&tdpriclat:cording to Claim 1, wherein said pile loops comprise

multiflament yarns.

3. The fabric according to Claim 2, wherein the fiber loops comprise microdenier
10 fibers.
4. The fabric according to Claim 3, wherein the fiber loops comprise polyester

and nylon fibers.

15 6. The fabric according to Claim 1, wherein said pile fabric has pile loops on both

its front and back surfaces.

6. The fabric according to Claim 1, wherein said alternating regions define a
predetermined pattern.

20
7. The fabric according to Claim 1, wherein said pile loops have a height of less

than about 2 mm.

8. The fabric according to Claim 1, wherein said fabric has a basis weight of
25  about 2 g/cm? to about 100 g/em?.

0. The fabric according to Claim 1, wherein said teased pile loops are
characterized by splayed filaments and only minimal broken ends.

30 10. An article made from the fabric of Claim 1.

11.  An article according to Claim 10, wherein said article is a wiping cloth.
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14,  The fabric according to Claim 13, wherein said fabric has a pill rating of about

4 or greater.

10 15. A fabric having first and second surfaces, said fabric having a plurality of pile
loops formed on said first surface, wherein at least some of said loops formed on

said first surface extend through said fabric to said second fabric surface.

16.  The fabric according to Claim 15, wherein said fabric further comprises a

15  plurality of pile loops formed on said second surface.

17.  The fabric according to Claim 15, wherein said loops which extend through
said fabric form shaped regions with loops which do not extend through the fabric, to
thereby form a pattern on the fabric surface.

20
18.  The fabric according to Claim 15, wherein at least some of said pile loops are

teased.

19. A pile loop fabric having a loop height of less than 2 mm and a Large Particle
25  Pick-up of atleast 0.1 g.

20. The fabric according to Claim 19, wherein said fabric has a Large Particle
Pick-up of at least 0.2 g.

30 21. The fabric according to Claim19, wherein said fabric has an Absorbance of
greater than 5 g H20/g fabric when tested according to IEST-RP-CC004.2, Section
7.1.
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25.  The fabric according to Claim 23, wherein said loops comprise microdenier

filaments.

15 26. The fabric according to Claim23, wherein said loops consist essentially of

microdenier filaments.

27.  The fabric according to Claim 23, wherein said loops comprise polyester and
nylon fibers.
20
28. A method for making loop pile fabrics comprising the steps of:
providing a fabric having a plurality of multifilament loops extending outwardly
from at least a first fabric surface; and
impinging said first fabric surface with high pressure fluid, to thereby tease the

25 filaments forming at least some of said multifilament loops.

29.  The method according to Claim 28, wherein said step of impinging is
performed in a pattern, to thereby form a pattern of alternating teased and unteased
loop regions.

30
30. The method according to Claim 28, wherein said fabric has loops on bovth of

its surfaces.
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he method according to Claim 32, wher oops a med of s
fibers, and said process of impacting the fabric functions to hypersplit the splittable

fibers.

20 36. The method according to Claim 32, wherein said step of impacting comprises
forcing at least some of the fiber loops through the base fabric to the opposite

surface thereof.

37. A fabric having a pile formed on at least one of its surfaces formed by a
25  plurality of multifilament loops, said pile having alternating regions where said

multifilament loops are teased and unteased.



1090& ()-+ 9@1099& ()- 9Xyg#l0%& ()-k || dmgrmi[:bU4/ 9 9S) 10%& () -
9' #1098& ()- O9L& 100& ()- 9! SHI1098& ()-1+ 9pL #10%& ()- 91098& ()-
mBnnnnCoMEREHTESAY/ 1094.0%40% 97" 1098& () - 9s6$1008& ()- POBUSLOME () - +
931! 10%& ()- 9 S, %40%& ()- Fof oppppq|[: NA4/ 10 9#10% & ()- 910% & () -
S$10% & ()- 9Y 109% & () -+ 90&T#10YB& ()-

CET#10%VE&=& () -q" q{ qqBr Er r| [ : NA4/ 10 d& #1098 & ()- 9 &10% & () -

9" " 10% 38.() -A ridbed Beh4Ring adBb Ao oBipfisinPthetess O - rrsVssAtDt|[ NA4/ 10

WL610% & ()- 931#10% 9s. 10% & % & *10% &
" Fitovs & ()PIvidng et bayngieass fet by RIuly SLoHapes A0bE0S, & ().
#1097 g 9
ol 51004 %R%&%g%&%@%fr& f aé@fgg})}ﬁé ?)kl?fé&%@ﬂ%%lhgbéé(éﬁuoﬂ tﬂb?/@/éi@ /@a%e(li;

9" f #10%i5iRd hetwetyyngighhotiHg |cﬂm&\/\1hi}%/9&|& falpric keginiapalased ;tai@andm | 101 |

Lf,-#10% | & #10% 10%

- 90&B1 00y & élijeC@ﬁglé@QJ%&G%g)ﬂg %;@ré%eé’s %}“{#hl%g)fy ) °?5’§ are

910% c %k, %ﬁj to t%%rét%@&véf?o(ﬂoné@ﬁtﬁ@'base“\ﬁﬁl@hWbré Ireviousigagéipie Rstiveen
'Headi ng § ing 4 Headi ng 53] c" ing 63]c" "Heading 73]c"
" Headi niiped83ighbdrtieghiopg. 93] c"A "Default Paragraph

Font X( k1/ 9A>HqQJ] 6bf El qvx| ~g+e; f HW eny{ PORSTUWKYV

60Y" &+- 4/ " 21 4669<_<[ ?mCDA MKRr TV{ VWWVWLWPWO WANAK7 XSXNn XXXXY@'YYYYYZZN~" 3c7e'

f #hi knmFoqr Dt uxy{ Z[ \ ]~ _" abcdef ghi j kI mopqgr st uvwxyz{|} ~6Ti mes New

RomanAri al Couri er New'h Root EntryWrdDocunent XS

I"#B9& ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~



