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SAME Background 5 Loop pile fabrics are used in a variety of end uses,

i ncl udi ngvour/o3sed3 limted to such things as cl eaning proBOTAS)1/4195k and

| oop fasteners, carpets, and the |ike. Anong other things, such fabrics
are valued for their softness, ability to pick up particles, noisture
absorption, and the |ike. 10 For exanpﬂe, | oop pile fabrics have been found

to perform wel | LOOPIRILEPABRICSUANDIVIEFHODS RORMAKMIGt SAMEri ety used in
residential and commrercial cleaning. These wiping cloths are generally
circularly knit and have an integrally knit, short loop pile (i.e. on the
order of 1 mm of fine denier yarns. The pile is 15 forned fromsplittable
yarns of nylon and pol yester, which separate during processing of the
fabric to produce a pile which haBaclagroumidst ure absorption and snall
particle pick up. Another type of commercially available wping cloth is
made’ froma warp knit 20 fabric having an integrally fornmed pile of
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tendencya,@,@etsonﬁﬁgr@gbgor%gﬁ snPleikd eading to significant user
di sconfort and an overal | negatlve aest hetic inpact. One di sadvant age

assUti ated with prior Ioop pile fabrics is that they are limted in their
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manufacture of wiping cloths of the variety used in residential and commercial
cleaning. These wiping cloths are generally circularly knit and have an integrally
knit, short loop pile (i.e. on the order of 1 mm) of fine denier yarns. The pile is
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
feading to complaints of hand dryness. In addition, the long loops have a tendency
25 tosnag 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



Heretof ore, nethods for patterning |oop pile fabrics have been limted to
printing a pattern on the fabric surface or formng the fabric using a

j acquar d weavesses3 knit process. Where printing is used, PCTWUSOdi7Hi6i cult to
achi eve a consistent or defined WD 02/ 055783 PCT/ US01/ 47926 2 pattern, due
to the nature of the | ooped fabric surface. In addition, the printed
substance can tend to interfere with the performance characteristics of the
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patterned |l oop pile fabrics 15 whil e avoi ding the di sadvant ages associ at ed

wi th other patterning nmethods of |oop fabrics. Furthernore, the fabrics of
the invention achieve performance characteristics conparable or superior
to prior fabrics. For exanple, the fabrics of the invention have
conpar abl e performance characteri st$gmnmaryt hose of thicker pile [oop
fabrics with superior wear properties and superior performance per unit 20
thitkness. To this end, the fabric of the invention has a | oop pile
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reat | nghapCIstES oh e Brogt rle RraBns Eoassiag boNBy T addition. fhe
process of the instant invention enables the production of patterned loop pile fabrics
15  while avoiding the disadvantages associated with other patterning methods of loop
fébrics. Furthermore, the fabrics of the invention achieve performance
characteristics comparable or superior to prior fabrics. For example, the fabrics of
the invention have comparable 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 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.



| oops on at |east one of its surfaces with a flow of high pressure fluid,
to tease the fibers formng at | east sone of the fiber |oops. The fluid
t r eat mrentwaarnoisessany type of 30 fluid treatnent includi ngPCT/AjR01d7826 ai r
treatment, but preferably conprises a hydraulic "process of the variety
conventionally used on flat woven fabri,cs. W 02/055783 PCT/ USO1/ 47926 3
As noted, the fabric can have | oops on“one or both fabric surfaces.
Simlarly, HAsuidded ribatfaene caahale Igeps on opd asotnéahsic sustases al@imdarly,

surfaceg, . h i reat ment can be perfarped. over the entire fabric, or
it can ﬁg'dgr%%He@%@h b.enp%%dhﬁ“i%?”%rtbﬁﬁ? %‘Cf%ﬁﬂcgspattern in the
fabric. Where both sides of the fabric are treated, they can have the sane

treatnment pattern or different treatnent patterns to create a unique
vi sual ef f ectheflyigirpatmerisean g peroshed presihaeniije fabrig, or iticansbehot ogr aph
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(16.8 X magni ficati on#of a cross-section view of the Sanple A fabric; 20

Fig. 4 freainghRaligrapie crepteaxinigimyisiaelfent) of a cross-section of the

Sanple D fabric; and Fig. 5 is a photograph (2X nmagnification) of an

alternative enbodi ment of the invention, illustrating a patterned

enbodi ment whi ch has been subjected to the Small 25 Particle Test

descri bed below, wth the dar ned_regio s, illustrating where the ferric

oxi has been picked up EHIGfReRGHRL Ahe Dyawingsi ption 30 In the

foll owi ng detail ed description of the invention, specific preferred

enbodi mrents of the invention are described to enable a full and conplete
Fig. 1 is a photograph (12 X magnification) of the Sample A fabric;

Fig. 2 is a photograph (12 X magnification) of the Sample D fabric, which has

156 substantially 100% of its pile loops teased according to the invention;

Fig. 3 is a photograph (16.8 X magnification) of a cross-section view of the
Sample A fabric;

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

Fig. 5 is a photograph (2X magnification) of an alternative embodiment!of the
invention, illustrating a patterned embodiment which has been subjected to the Small
25  Particle Test described below, with the darkened regions illustrating where the ferric

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 [imit the



under standi ng of the invention. It will be recognized that it is not
intended to limt the WO 02/ 055783 PCT/ US01/ 47926 4 invention to a

parti cul avoprefsessr ed enbodi nent descri bed, and al t hough speriukoci79i6er ns are
enpl oyed in describing the invention, such terns are used in a descriptive
sense for the purpose of illustration and not for the purposes of
limtation. 5 Wth reference to the drawings, Fig. 1 is an enl arged

phot ogr mykntidn o apanticuiar e rred embodinaéhtydescaibedbard bibpugh speditibri ¢ of
the varjety used in the manyfacture of . .wiping.cloths. Fig. 3 js an.
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phot ographs of the Fig. | fabric after it was subjected to the process

according to the present invention. As is readily apparent fromthe
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fromat |east one fabric surface. Preferably, the |oops have a_heigg% of
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an edge, then 20 taking an enl arged photograph of a ruler beside the | oop
pile. Fromthis photograph, the height of the |oop when it is inits
rel Hked st at EidSed @needr atdienaraed efiteai@rhs| of theykdg.ad plabris after ffewas

i nventi Qn,: ' { b : t he
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made 25 from other than nult{ifilanment yarns if desired. In one aspect of

t he i nvHiftio8RS NeHeNgRA ReIPY ViSIRIAL | oops i ncl ude microdenier fibers. For
exanpl e, the |oops can be knit with mcrodenier fibers in the | oops, or
they can include splittable fibers which separate into snmaller fibers upon
cheti cal or The process involves providing a fabric having a pile including multifilament

loops extending from at least one fabric surface. Preferably, the loops have a height
of less than about 2 mm, more preferably less than about 1.7 mm, and more
preferably less than about 1.3 mm. (For purposes of this application, loop height
was determined by folding the loop pile fabric to be measured over an edge, then

20 taking an enlarged photograph of a ruler beside the loop pile. From this photograph,
the height of the loop when it is in its relaxed state could be readily determined.) In
some aspects of the invention, loops are provided on both the front and back
surfaces of the fabric. In a preferred form of the invention, substantially all of the pile
is formed from multifilament fiber loops. However, some of the loops can be made

25  from other than multifilament yarns if desired.

In one aspect of the invention, the multifilament loops include microdenier
fibers. For example, the loops can be knit with microdenier fibers in the loops, or
they can include splittable fibers which separate into smaller fibers upon chemical or

30  mechanical processing. In a preferred form of the invention, the pile loops are
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



30 nechani cal processing. In a preferred formof the invention, the pile

| oops are formed fromcomercially-available splittable polyester/nylon
fibers. mwoa/pares cul arly preferred formof the inventi oPCTUR@/4TPIe | oops
are made substantially entirely from splittable polyester/nylon fibers
whi ch can be split into a plurality of _m crodenier W 02/055783

PCT/ US01/ 47926 5 fibers after fabric formation. Were splittable fibers
are useﬁbersrwtprmidof@rmptibn idheneysplittablecibere age used ey caln, becsiticany or

the | k h f th f t fib
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be appr oops per di nensi on P fabric will depend on
the characteristics desired for the end product as well as the size of the
yarns used to 15 formthe | oops. For exanple, it has been found to be
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knitting, weaving, nonwoven manufacturing processes or th
pr ef%er r fotm therloops. Fbeekawiple, itdrgs hden foasd t6 dier desiiabldkto usdyamsdiaving ar
knitti ngeﬁire(rjgfggéutvgc}-qobg%enier, and more preferably about 60-500 denier, to form
the loops. Within these loops, it is desirable to have from about 100-10,000
individual filaments, and more preferably about 250-2500 filaments. 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 fluid 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



25 pile loops being integrally formed during the knitting process. However,
ot her processes for formng the base fabric and/or the | oops could al so be
used wit waorms783scope of the invention. The base wi |l bePe®UUSaEhk6t 0
provide the requisite strength, weight, and performance characteristics
desired, and is preferably selected to provide good support for the pile

| oops, such that they are not undesiraBly blown out 30 of the fabric
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prefférably about 5 - 60 ng/cnk, and even nore preferably about 10 to about
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15 The fabric having the loop pile is then caused to be impinged by a flow of high
pressure fluid, which functions to tease at least some of the fiber loops. By virtue of
this teasing operation, the previously parallel fibers within the teased loops are
splayed apart and become non-paralle! so that the loops become expanded and
bulky. However, the filaments are still intact rather than broken. While fluid

20 processing has been described as being the preferred method of fiber loop teasing,
other methods to form teased fiber loops can be used within the scope of the

invention.

Any type of available fluid treatment process which can be operated at levels
25 sufficient to tease the pile loops can be used. However, in a preferred aspect of the
invention, the treatment process is a hydraulic treatment process. For example, the
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



bul ky. However, the filaments are still intact rather than broken. While
fluid 20 processi ng has been descri bed as being the preferred nethod of
fiber | oopovmessissyg, other nmethods to formteased fiber |pop¥sScamIdItse used
within the scope of the invention. Any type of available fluid treatnent
process which can be operated at IeveI? 25 sufficient to tease the pile

| oops can be used. However, in a prefefred aspect of the invention, the
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is preferably in the form of a steel roll. The fluid streanms are desirably
di r ect edf impiageraapl ef abaitt 1-3 depregs pdnoerespipéarpblyraut - degieete support
roll, for exanple, at an angle of between about 1 degree and 10 degrees.
In a preferred formof the invention, the fluid is directed at an angle of
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15  treatment can be performed on one or both fabric surfaces within the scope of the
invention. Where treatment is performed on both surfaces of the fabric, it can be
performed by running the fabric through the apparatus twice, or by using a process
designed to process both surfaces of the fabric in a single pass of the fabric. For
example, the apparatus can impinge the front surface of the fabric with a first flow of

20 fluid and then immediately thereafter impinge the fabric back surface with a second
flow of fluid. It has been found that where fluid treatments are applied to both the
front and back surfaces of the fabric, it is desirable to use treatment pressures on the
second side which are less than those applied to the first side, and preferably on the
order of about two-thirds of the first side pressure.

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



i nvention. Were treatnent is perfornmed on both surfaces of the fabric, it
can be perforned by running the fabric through the apparatus tw ce, or by
usi ng a pvoorexd783desi gned to process both surfaces of theP€BRUKIICI7TII® a
single pass of the fabric. For exanple, the apparatus can inpinge the
front surface of the fabric with a first flow of 20 fluid and then
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the art. The water-soluble yarns were dissolved in a hot water scour to
free th\é{atqg@@gublqwgrn%w@r%dlssolved in a hot water scour to free the loops. The fabric

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



was dyed using a conventional jet dye process, then dried and heatset in a
15 conventional manner. Sanple B was produced by further processing a piece
of the Saw@bzokA7$3abric. In particular, the fabric was feBCTS@uIb6a
hydraul i c enhancenent machine of the variety described above in

commonl y-assigned U.S. Patent Application Serial No. 20 09/ 344,596

(descri bed above), and at a speed of 18 yards per mnute (ypm) with a

0. 13" gibricanak trgdiealubn bath sides,orids tedireatniert 200thpdiackfsidabétheplabssure at a

2-degree . angl e of i npingenment. Although the fabrjc had | oo each of
its sur?%‘&@sa,goqult?%’grqp% ggfth@OPFSﬁ?WecﬁrPP%ﬁQ t@%&%ﬁ’oﬁhgd?Zb?i %b‘\%E@%@dﬁgrted on
a solidroll, and the fluid was sprayed through a screen which had a

pattern of openings resulting in approximtely 25 25% of the fabric
surface bei n§amptatedas sangrmeCialhsayailedletedry wipingclotinef inenvasietynsol8anpl e

or o debY BaliRBRtorS1oM it e G197 6B crARSMBREE G Ao PRTHPRY ¢ ne

tr eat reAbiVaasREad O FriaRta WarpIRitgabic ABGInG AeintigraMefdradid sile SfadRitivel) was
produced in the sane manner as Sanple B, without a patterned screen so as

t o proviodger (ila. onuheardet eBammieng)uigdpops farmed temi splittahle NBre aN0BEI83

PCT/ US01/ 4792 9 fabri .eat i W t

Ehe back! (8 S50 ning dhnSatelsliat EnainaRbn of rPPhatiptdh 8T ool SRR P Teq
to the EmsH estifleuffhcs. TRBIGGPSRAhBTommeRMYredictune uhtcasate aithally

avai |l abl e te@r@é wi ping cloth of the variety sold 5 by Sol utions of

PortQ anthe lisigole bereradhkean spliname M racle Coth TM The wiping cloth
was nade froma warp knit fabric having an integrally forned pile of
relatively longer (i.e. on the order of 2 mmlong) pile |loops formed from
splittable fibers on both of its surfaces. The |oops were in a
concentration of approximately 51 | oops per sg cmon each surface. The

| oops in the conmercial product are unteased, although 10 the splittable

fibers had bggeaplit.
15
Thickness Test: Thickness measurements were obtained using ASTM D-

1777-96 using a compression test apparatus with a 2 sq cm foot, and 0.5 gflcm?, 2.5

gf/cm?, and 6 gf/lcm? 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 I[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



TESTS 15 Thi ckness Test: Thi ckness neasurenents were obtai ned using ASTM
D 1777-96 using a conpression test apparatus with a 2 sg cmfoot, and 0.5
gf /cn2, 2wao02/ofsrgsn2, and 6 gf/cnR as indicated. 20 Basi s WéT/gke/472% cm X 20
cm sanpl es were wei ghed and reported in ng/cn2. Absorbance Test: Water
absorption val ues were obtained accorq ng to the Institute of

Envi ronnment al Sci ences and Technol ogy (OZEST) Cont am nati on Contr ol

Di vi si oBciRecesmttiveldnMessityl afeGeayi2in Adhieoh, Gsopgi@vxﬂ’ hesappeEItuRPaSE0p. 2, 25

Sect 7 | uat i t Us d h
Cont r of PP EHDIRH AR SR o Piyeliahpd Rt i i G PRLDeaoRIPIEy t ne
Sl ed Frtocﬂu'boégaTﬁéta Qélﬁd)mr]ﬁﬁlte' liblngj\gﬁyé@bﬂaﬁ%ﬂ're%?’arﬁauﬁt & @ré§s§|‘ébﬁdﬂir% The

sl ed used was 4 inches ;guare and 30 wei ghed 200 g. me Particle Pick-up

Test: Thredetrmiaed peped oééimsd Dfs&strgaralatéawars@”mdmnn@ter gdhe bafeeh s

021 Gro7eat AP 1 R 14t ARRRE bR o R R HPE s e R e,

At hens, né&eikgD D01 Tharppehaittsehbado thd ePdiaphatbeflat) cibilahariniiheseplafe. f abri c
can be attached, and this top plate can be controlled to rub against a

bot t om BRA@olisandwasssead evenl@sresiouit” dmmetes slipleimwearyefakfic

bort t om STH a4 kR4 2 ek 47 Btds iR BRI 620 Ak OE Wm0
was wei ghed. tThe plain weave dbriz W4 sgppetet dheine 441 dicihestet bottdre pﬂétediﬁreet er

flat circular alum numplate. 0.25 g of sand was spread even %cross a
181 aﬁ@%‘éwaéfo%ﬂ’%b’ﬁ“%/aﬁ%nmﬁﬂ?'?lb’ a%'@?i%@d%r&hﬁrr@m%eﬂha@ﬁ @@ pi cks per

wes supbev SR IRETKEY §R3akt. 1RET Sprioh £Pro0 Uisgibulgrap WibARDNE, | Zort €
vari et yThewamd Gizd Wygs ahardcélizediiyl 64 Weﬁghir%r;mslseng reudgir afa00gnd mesh
and 42 weight % passing through a 425 ym mesh. The apparatus moved the
sample fabric across the sand-covered nylon fabric through 50 rotations with 75-95
15  grams of force applied, at a rate of approximately 35 cycles/minute. 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
[l 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.



Activity Sand fromKelly's Crafts, Inc., variety # 5730, distributed by
Wal -Mart, Inc. The sand size was characterized by 94 wei ght % passi ng

t hrough av@e0oypmsnesh and 42 wei ght % passi ng t hrough a BeBuUgm4tresh. The
apparatus noved the sanple fabric across the sand-covered nylon fabric

t hrough 50 rotations wth 75-95 15 gr 5 of force applied, at a rate of
approximately 35 cycles/mnute. This 3rocess served to effect an

equi | i bri um lestr Brbpeities: diVebhprquartiés vese bested according v ASAN i470-9Be

sanpl e fabric s, then i ghed ain and the.initia i.ght  subtracted to
det er m %Stt'\ﬂ%th\éﬁdﬁhlﬂn%ﬁes agﬂ‘epfag’%éd"%grwegr‘?é @Qnﬁ‘iﬁem\fﬁgrqy&!e%o Smal |
Particle Pick-up Test: The sane test was perfornmed as the Large Particle

Test, only 0.250 g of ferric oxide (1-116 from Fisher Scientific Conpany of
Harpt on, Newl Mathisknass)measurepranisl asimwgigits.calsorbenasy lepd drageire listgdher

than sand an he .fapric_was cycl ed through . ot at i ops a rate of
app%oxitﬁg%(llpdr le @ygﬁ-éespﬂfnﬁa@&‘Fﬁetl'feémlﬂgogél?%gi%%ﬂﬁ@rrgﬁé%ri zed by a
parti cl geSist&d RETHBIEB.alPALEE YaludB vste dividee b9nthe fAbIRS thidkneassl!cirdvinky :
Thermal conductivity was tested using a Therno-Labo |1 Tester- KES FB-7

f r om Katesulte ohthese, ratiog arefistegdn dabllagan. The tests were perforned
according to the equi pnent manufacturer's directions of machine 30
operation, using a 10 degree Celsius differential tenperature (23.6 to 33.6
degreestapwiAh a 6.0 gf/cnR device to neasure the heat flow The fabric
size tested for each fabric was 25 sg cm K = \Withickness/area* AT\

02/ 055783 PCT/ US{Thickrass () Wear PBasisrites: Avearbapceper t Peag (@ass)t st ed

araded bt 500 anl P00 &yl bs tne HGoss SHASERER: &, bAerE wel bnts.
fhormal | conducti forer daemy | B%m i ng are i sted in Tabie 8. These vhl ues
wer e diyided by the falric t hi cknesses, and the results|of these rafios
are |1 sted o AP 55 180 | 1.86 | 247 4.29 0.86
SampleB | 2.17 | 1.71 - 27.3 417 0.594
SampleC | 236 |1.72 | --—-- 26.9 4.20 0.397
SampleD | 2.41 | 1.92 | 1.879 26.4 5.75 0.381
SampleE | 4.72 | 3.59 | 3.47 23.4 7.91 0.065
10
Table B
Particle Pick-up (g) | Conductivity(k) Pill Rating
Sand Iron | (mW/cm-C°)
Oxide 500 Cycles 7,000 Cycles
Sample A | 0.004 |0.09 0.626 4.5 4.0

SampleB | 0.125 (012 |- _— —
Sample C | 0.15 0.11 -—-- -— —
Sample D | 0.2 0.11 0.622 4.5 4.5
Sample E | 0.23 0.16 0.638 2.0 2.0




Tabl e A Thickness (nm Basis W Absorbance Drag (glass) 0.5 2.5 6 ng/cnR ¢
H20/ g fabric COF gf/cnR gf/cnR2 gf/cnR Sanple A 2.21 1.89 1.86 24.7 4.29
0.86 Samwpbe2es28317 1.71 ---- 27.3 4.17 0.594 Sanple C 2rGHUL0172926- - - 26.9
4.20 0.397 Sanple D 2.41 1.92 1.879 26.4 5.75 0.381 Sanple E 4.72 3.59
3.47 23.4 7.91 0.065 10 Table B Partigle Pick-up (g) Conductivity(k) Pill
Rating Sand Iron (mMV¥cm C) Oxi de 500 1%ycl es 7,000 Cycles Sanple A 0.004

0.09 0.62e45 4.0 Sanple B 0.125 0.12 ----- Sarrple C 0. 15011
- - - - Qarrnl DO 2 0 11 ﬂR224l2 f\nfnln:\ 023 0160663 20
2 0 VIO b2/ 055705 PETRORDDRRGSL]  Drad (SRerL G T ORIREe] Besfisle 51“3%‘5!5?
Particle Pick- Partiche Ridds up thipegimess COR nd) / M)Iﬁ@’k jde)/
(1/cm thickness thi ckn%ss t hi gkness (g/cm| (1 plccﬁ% g/ ¢m I% D4
0.39 0.002 0.04 Sanpl ¢1/em). 92 |0. 2[ickn€sB 0 05th|ckness thlckness (g/cm)
(1/cm) (g/cm)

Sample A 1.94 0.39 0.002 0.04

Sample B 1.92 0.27 0.058 0.05

Sample C 1.78 017 0.064 0.05

Sample D 2.39 0.16 0.083 0.05

Sample E 1.68 0.014 0.049 0.03

The fabrics processed in a pattern had unique appearances, as evidenced by
5 the sample illustrated in Fig. 5. In addition, it was surprisingly found that by teasing
at least some of the fiber loops, a significant increase in particle pick-up, and in
particular [arge particle pick-up, was achieved. For example, the fabrics desirably
had a Large Particle Pick-up of at least .1 g, more preferably greater than .15 g, and
even more preferably 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 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 Hz0/g fabric.

20 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.



Sanple C 1.78 0.17 0.064 0.05 Sanmple D 2.39 0.16 0.083 0.05 Sanple E 1.68
0.014 0.049 0.03 The fabrics processed in a pattern had uni que appearances,
as evi dewe@d2/3p7835 the sanple illustrated in Fig. 5. |In aBdiwsam79iet was
surprisingly found that by teasing at |east sone of the fiber |oops, a
significant increase in particle pick-yp, and in particular |large particle
pi ck-up, was achi eved. For exanple, the fabrics desirably had a Large
Particle Pick-up of at least .1 g, nore preferably greater than .15 g, and

o1 ck- up. 101 Tos AR BKRA-CoRING o Hia RveRloRPlT AL amalEy SEPPTRr | oops
that wepgaf RASREncEs c%ﬂdar@@mﬁﬂlpﬂh%‘ﬁo?fv@ﬁtl&i(altl&% 196p @iy PRfdicskdd | in the

art, the area of the fabric that Is teased depend on the aest hetic
per f or nevidencdthby theedraratic diffessnaedinf i Ra*ﬁl@gen(ﬂ’refar@blucmeafgbm pfthe t he
patter ormed, if any. 15 The faprics al so desi abI have superlor
P DS o ot uAntish bale Blluatipd Y pree” Man O B ALy P Pd Y pEBIHIE it | and
thi ckneggsqd eeéﬁh%remréferébﬁ Aoroulanfieaics. THILALSF rdshanédprldsefves thetH20/ g

fabric, nore preferably greater than about 4.6 g H20/g fabric, and even
more pragshalic ghaiastaristics iehtheafabuic. 5 g H20/ g fabric. 20 In addition,

exam nation of the fabric indicated that at |east sone of the fiber |oops
wer e pushed through the fabric by the fluid processing operation.

Furt her nor e, PagicaRirBdofaiag evad the thoopat ey fabtieapad sapdriotaksstbeney had t han
broken. \Were the loops were formed fromsplittable fibers, the fluid

pr ddes sPAGCERIgEYPas CWB@F%WI“B fabyric W%‘é‘%s Asarainy PReNiRESY tHRd spl ayi ng
the preykg \%ﬁ’ta?é’é thJrért?ﬁhS[ eWcQ%r/ ﬁ %ﬁf stésﬁé\f ﬁé%%gn éﬁlo@ﬁ%\;\%??“ ¢

made accor I ng |nven ron a sup rior

resi st ainckidas thenpadeatbyor therh¢o enay @nta oseds slanged-tb avgartperarly. pr oduct , as
evi denced by the dramatic difference in Pill Ratings. Preferably, the
fabrics of the 5 invention have pill ratings of greater than 2.0, nore

preferably abRui R ofdh83hEntion 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.



and even nore preferably about 4 or greater. This wear resistance preserves
the aesthetic characteristics of the fabric. Particularly of note was the
fact thatweohsofsadsr i cs had superior absorbency and 10 parPCTUSOIpI7el6- UP asS
conpared with fabric thickness. As noted previously, the disadvantages
inherent in the thicker fabrics (i.e. those having a | onger |oop pile)

i ncluded the tendency for themto snag14on a user's skin and to wear poorly.
The fabrics of the invention can be Qkdithsi n virtually any end use where a
|l oop 15 pile fabric would have utility, including but not limted to

cl eani ng products such as w ping cloths, upholstery fabrics, apparel
fabricsq andat ; tdri i t forth a

Pref er el enbad e R o RS LR v are

enpl oyetbasedendardeasedi pilelaopgeneri ¢ and 20 descriptive sense only and not
for purposes of limtation, the scope of the invention being defined in
the ctlains. WD 02/ 055783 PCT/ US01/ 47926 14 Clains 1. A loop pile fabric
having 2 pat Tgs fath® S8sbramgabtGamati Mhef&RisaRspifd loobeaepthred unt eased pile
| oops. 5 2. The fabric according to Claim1, wherein said pile |oops

conpr i sBItilament yament yarns. 3. The fabric according to O aim2, wherein
the fiber | oops conprise mcrodenier 10 fibers. 4. The fabric according to
Claim 3, wherein the fiber |oops conprise polyester and nylon fibers. 15

5. The BabriThatamichesrimgGoatiain 2, whersihnhs iber lobe coalpirise mMRsodknier | oops
on both its front and back surfaces. 6. The fabric according to Caima1l,
wheti nfilkeidd al t ernating regions define a ‘

4. The fabric according to Claim 3, wherein the fiber loops comprise polyester

and nylon fibers.

15 5. 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/om?.

9. 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.



predeterm ned pattern. 20 7. The fabric according to Caim1, wherein said
pile |l oops have a height of less than about 2 mm 8. The fabric according
to O ai mWo ombssrssi n sai d fabric has a basis weight of 25pebose/€9z/ cn? to
about 100 g/cnR. 9. The fabric according to Claim1, wherein said teased
pile | oops are characterized by spl ay%d filaments and only m nimal broken
ends. 30 10. An article made fromthe abric of aim1. 11. An article
accor di hg. t oTkak &abricléccomtimgetorClaimn d, evheraih saidsfabrisinsisray pitll ratihg of\grexte055783
PCT/ US01/ 47926 = 15 12. The fabric C ' o Caim1l, wherein said fabric
has a pfjhaln Zét"m‘?‘d‘ %’ﬁ%edjr @‘é‘f‘?é’?j'”gttﬂﬁggl\ﬂg{)%%ﬁﬂ‘géested according to ASTM
D4970-98. 13. The fabric according to Caim 12, wherein said fabric has a
pill rating of about 5 3 or greater. 14. The fabric according to C aim 13,
wher ei n13ai dThaffabric aecordingi tolClaim il2gwbereibsatd fabriothagrapilaating of abouta
fabgc gavi ne?%tfi rst and second surfaces, said fabric having a plurality of
pi | I (9;59 Plred on said first surface, wherein at |east some of said

| oops forned on said first surface extend through said fabric to said
second fabric surface. 16. The .fabric according to Claim 15 wherein said
fabric 14rt hEhe fahrisr aseyding toClpinnd gl wherein spid fabrisbyes a pillrating af sbput
second iurfgé:ec. 17. The fabric according to daim15, wherein said | oops
whi ch ext%ed ?ﬁF'ough said fabric form shaped regions with | oops which do
not extend through the fabric, to thereby forma pattern on the fabric
surface. 20 18. The fabric according to Caim15, wherein at | east sonme of
sai'f pi 18 | obgabrg Baving 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 at least 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.



teased. 19. A pile loop fabric having a | oop height of less than 2 nmmand a
Large Particle 25 Pick-up of at least 0.1 g. 20. The fabric according to
Claim19,wohzessrss said fabric has a Large Particle Pick-por/okoiat7oteeast 0. 2
g. 30 21. The fabric according to Caim9, wherein said fabric has an

Absor bance of greater than 5 g H20/g 11‘!53:_,abri c when tested according to

| EST- RP- CCOO4. 2, Section 7.1. WD 02/055783 PCT/US01/ 47926 16 22. A pile

| oop faB2ic Apilerigop faloriphindnglatioop hiedshd of ks thbowboRt hrmpmahcaan Absor bance

f at | t 4 g HO/[g f [ t d ding.to I = RP- 4 2,
Sect 1 onrSarbagt T ah et i FRlGTARTEHRRD GRS YR & PRI Bohe
extendi ggcii pardly fromat |east one of its surfaces, wherein at |east a

plurality of said nultifilament |oops are teased. 24. The fabric according
to Caim23, wherein said |oops are formed of hypersplit 10 fibers. 25.

Th br i di to daim.?2 i id | . i j i

(1T ot 357861 Rhuhg 4 bR 3 Mt A Bn eRLPr ST BE M RN FBEC
consi st |c@866Mé bitlts YuFhced whadRNAEEast 4 gmmtt? of 34id rhbgififRehtdosssareli ng to
Claim 23, wherein said | oops conprise polyester and nylon fibers. 20 28. A

met hod fe@segraki ng | oop pile fabrics conprising the steps of: providing a
fabric having a plurality of nultifilanment |oops extending outwardly from
at least a first fabric surface; and

24.  The fabric according to Claim 23, wherein said loops are formed of hypersplit

10 fibers.

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 multiflament 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.



inmpinging said first fabric surface with high pressure fluid, to thereby
tease the 25 filanments formng at | east sone of said multifilanment | oops.
29. The meohpassagscording to Claim 28, wherein said step oPCT/WRIIMIPISG | S
performed in a pattern, to thereby forma pattern of alternating teased and
unteased |oop regions. 30 30. The nmethod according to C aim28, wherein
said fabric has | oops on both of its Surfaces. WO 02/ 055783 PCT/ US01/ 47926
17 31. 3Jthe nEhbodethodaatonding o Claimm3@ayhevear each ebshiddabiasufdcEs has a
surfaces ha]s a_ plurality of teased | oops. 32. A nethod of nmaking a

patter n@@%}ﬁﬁff%ﬁngoee rising the step of inpacting a 5 loop pile
fabric wth at |least one flow of fluid such that at | east sonme of the | oops
of said fabric are teased. 33. The nethod according to Caim 32, wherein
sai d st&p. of Aimptad efgnekiegfaapaternediledp fabricaxonaprigingithe steppdimpantd such

t hat , i.on . of the | he f ' 0 t d 34, Th
Rt AN PN o R T L g
so as tggidghbReafe RHdegrn of alternating regions of teased and unteased

| oops. 15 35. The nethod according to Caim32, wherein said | oops are
formed of splittable fibers, and said process of inpacting the fabric

oo oS ThHESER RSB GIARRRE B S ARadlr R AR TSRS '
sone of withe fiower fliriedrivrekdsucheniiessy atsrtion of thd R opeRrsthbedabst Bfece

t her eof .
10 teased.

34.  The method according to Claim 33, wherein said step of impacting is
performed so as to define a pattern of alternating regions of teased and unteased
loops.

15
35. The method according to Claim 32, wherein said loops are formed of splittable
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.



37. Afabric having a pile formed on at |east one of its surfaces forned by
a 25 plurality of multifilanment |oops, said pile having alternating
regi ons weonzosasdd nultifilanent |oops are teased and unPenEsal/47V10
02/ 055783 PCT/ US01/ 47926 18 38. A method of meking a fabric conprising the
steps of: providing a fabric having a&ase and a plurality of spaced apart
| oops extending outwardly fromat |ea one surface of said base such that
sai d ba3@. i sA metidd &f rhaking enfabec gbborisirg theagispswEn said fabric is in a
rel axed state and 5 subj.ecting said fahric to a fluid trea nt process
such that saP®PVYBpS fég{gc%@gggeqﬁa‘f%ap @r@Hﬁ'&bQﬂ?pﬁﬁﬁdﬁQﬂ{g%‘épst he base
whi ch wegRnRIrgVo Wty tioth Bt RABELMEDITat BT BEHIUY 4Lt thaPsd base is

visible between neighboring loops when said fabric is in a relaxed state and

5 subjecting said fabric to a fluid treatment process such that said loops are
teased, to thereby cover portions of the base which were previously visible between

the neighboring loops.



