WO 2004/ 022331 PCT/ US2003/ 027462 Tl TLE CLEANI NG AND DUSTI NG FABRI C [ 0001]
This application clainms priority to copending U S. Provisional Patent

Appl i cat | WD Mo4/083631408, 229, entitled C eani ng and Dust i rgTRes200302746R1 ch was
filed on Septenber 6, 2002. FIELD OF THE | NVENTI ON [ 0002] This invention
relates to a fabric for dusting and cleaning. In particular, the fabric of
the invention nay be used to pick up dust when the fabric is dry, and is
absorbent so that the fabric can be used with a liquid solvent or polish or
to clean up liquid spills. BACK EF THE | NVENTI ON [ 0003] Hones are
dusty. Dust may come from any nunber "Of sources, such as shoe soles
carrying dust fromthe yard or people and pets inhabiting the hone. The

air itself may hold dust produced by such di sparate sources as factories
and far-off vol canoes, and this dust nay be carried by the air and brought
into the home through @QEWMMBDI&NEQFAM Havi ng entered the
honme, the dust settles and |eaves an unsightly and unsanitary film if

| eft unattended, on everything in the hone. [0004] Homes are also dirty.
Dirt may cone from beverages spilled on countertops, coffee tables or

floors. Thwodj 't THRYapdlisRicaMBmE HEBHREL TopAIMEUN. Ordvidihd PARA022331
PCT/ uszoo?/@ozlmaz p% pABHBAb TR0
Application No. 60/408,229, entitled Cleaning and Dusting Fabric, which was filed on

September 6, 2002.

FIELD OF THE INVENTION

[0002] This invention relates to a fabric for dusting and cleaning. In particular,
the fabric of the invention may be used to pick up dust when the fabric is dry, and is
absorbent so that the fabric can be used with a liquid solvent or polish or to clean up

liquid spills.

BACKGROUND OF THE INVENTION

[0003] Homes are dusty. Dust may come from any number of sources, such as
shoe soles carrying dust from the yard or people and pets inhabiting the home. The
air itself may hold dust produced by such disparate sources as factories and far-off
volcanoes, and this dust may be carried by the air and brought into the home through
open windows or HVAC systems. Having entered the home, the dust settles and
leaves an unsightly and unsanitary film, if left unattended, on everything in the home.
[0004] Homes are also dirty. Dirt may come from beverages spilled on

countertops, coffee tables or floors. The dirt may also come from pets and people



tracking in dirt fromoutside the home, infants, dropped food such as
potato chips, and any nunber of other sources. [0005] To keep one's hone
cl ean i n »@ 10e4/af2331the dust and dirt, the hone nust be aams20@om46ant |y
patrol |l ed, dusted and cl eaned. Producers realize the battle consuners face
in keeping their homes clean, and have devel oped various fabrics that can

be pl acedt@ekin®m QRS o@Eids BRIIRME, Mfnts) drbSped Bod SR ad Pslatdéhif dng! €ani ng
as convenient a task as possible. "These fabrics are in"nany instances

di sposabl mer can use the fabric, then dispose of the
81’(1}' %L}}n A othdr SANSY
0 e '

fabric. [ reremains a need in the art for a fabric that is soft to

t he touch pi.cks up dust when dry,. b i s al sp abgorbent sq. that the
fabric cah&@g] use:'é’k]ﬁep HHQS?’QH’IG\FE%P ”E)gplffocflgﬂ%‘?u%Pn(f@%cﬁ‘@eh?nl?ﬁn}l“ft(ﬁ’ﬁi d spills.
SUMVARY COF THE | NVENTI ON {0007] According to one aspect of the invention, a
cl eani ng almpsticensianty patprlied, dustdmnid stesned. f Prodecersipaliza thabattlac| udes about 50
to about 100 percent rayon by dry weight, the first |ayer having dust

col | ecti oporpnmpssriheeis kaspingtheirdmnids glead, akddard dacioped Aasewsofablri tsatiiatr

i ncl udes a pol ynmer spunbond that provides a structural base for the

cl eani ng aarbdipladddta thabhdads,tod 8haped ig0hitty ab niks daétmotRArdldadingke first
| ayer and the second layer are hydroentangled. A third |ayer i ncl udes

t her op| agdiveniohPPAask AIslIcR THIR fabRG & HPRLAY gﬁﬁfk&wqogaﬁgi soligh of each

of the first an cond [ ayers an ayer roent angl ed
to at least one of the fifst |layer. and e second | ayer. [0008] In another
aspect of aP%sufrﬁ{lgaﬁwsgﬁ}}e %%%‘f’ég%\ 4‘}590338%%5@?1‘% mtt conprises a first

I i Si bout 50 t 100 ent rayon by weight and about O
tgyer COHPOrOI()%]I ng T e?euremains a%eg(? ?nut e art forpa? ILa ric that ?syso?t to%he toucg:]h and

picks up dust when dry, but is also absorbent so that the fabric can be used with a

solvent or polish, or to clean up liquid spills.

SUMMARY OF THE INVENTION

[0007] According to one aspect of the invention, a cleaning and dusting fabric
comprises a first layer that includes about 50 to about 100 percent rayon by dry
weight, the first layer having dust collection properties as well as liquid absorbency.
A second layer includes a polymer spunbond that provides a structural base for the
cleaning and dusting fabric that is soft yet resists tearing. The first layer and the
second layer are hydroentangled. A third layer includes thermoplastic fibers having a
melting temperature lower than that of each of the first and the second layers and the
third layer is hydroentangled to at least one of the first layer and the second layer.
[0008] In another aspect of the invention, a cleaning and dusting mitt comprises a
first layer comprising about 50 to about 100 percent rayon by weight and about 0 to
about 25 percent polyester by weight, a second layer comprising a polypropylene

spunbond, the second layer being hydroentangled to at least the first layer, and a third



about 25 percent pol yester by weight, a second |ayer conprising a

pol ypropyl ene spunbond, the second | ayer being hydroentangled to at | east
the firstwaosees022331d a third 2 WO 2004/ 022331 PCT/ US200 ¥ A27526@3/020 g er
conprising fibers having a polyester core with a pol yethylene sheath and a
melting tenperature |lower than the first and the second | ayers, the third

| ayer beifger &%%gi@%@tfﬁ@ﬁl }ﬁging% &%tlyésfeélé re?ﬂﬁT §é01§&ﬁ¥lfehé Seattff@ra and the

second | ayer. i'rst, sec and thi efs torma panel, the panel

having a mitt shape .such that coryes in nel s n osed and a
noncircuﬂ@ﬁﬁpgi?ﬁgﬂgﬁ?ﬁgggﬂgﬁlﬁ@gﬁgfgﬁzgaﬁngﬁgygﬁﬁhé§65P§¥§#%§&£aneIs to
create an opening ich permts entry of a_ human nd. The _ heat-seal ed
seamis f twle#gP #t lsgstope of the %HStﬁ%)Sﬁéﬁ?d ?@G@@]ﬂﬂﬁ?‘yeﬁegﬂﬁﬁ&tﬁé?o@s pect of
the invention, a nethod of manufacturing a cleaning and dusting fabric
conpr i sesandtbird taypss fofm p pendladhegarel havisg amzitshansowph thef eqrrespdising 50 t o

about 100 percent rayon, providing a second |ayer conprising a pol ymner
spunbond, pgeB\catlbagumrpdied shd ay@icircompnbint) hedtivealod pdaas formet ialvags havi ng a
melting tenperature |ower than that of each of the first and the second

layers, fgedifOoftthepidelssth creaffipnARdyiibh p&nliR¥aHS of 8 hamby daeENtRNgl i ng
%-Ego as ?he ? I

unit such that, first, second and hird | ayers are fed, the first

| ayer is Gf%aﬁgéﬁ&%e%g}iﬁo%dt%gngeg:t%lé;tigg%ﬁfgela&é}_e second layer and the third

| ayer is spose ace _ 0Si 1de of the second | ayer, and
Form the [BPYan: TS st B PR oF BB EOoOES oA JEE M GRBERER aspect of the
' nvent] Onc’:le;nri]r?g anrﬁitdrlllgtcilngo ttabpig ggr];lgg;[eg rﬂilens%epas of providing a first layer comprising

about 50 to about 100 percent rayon, providing a second layer comprising a polymer

spunbond, providing a third layer comprising thermoplastic fibers having a melting

temperature lower than that of each of the first and the second layers, feeding the first,

second and third layers to a hydroentangling unit such that, as the first, second and

third layers are fed, the first layer is disposed adjacent to one side of the second layer

and the third layer is disposed adjacent to an opposite side of the second layer, and

hydroentangling the first and third layers to at least the second layer to form the

cleaning and dusting fabric.

[00010] In yet another aspect of the invention, the method of manufacturing a

cleaning and dusting fabric comprises folding the cleaning and dusting fabric on

itself, forming a noncircumambient heat seal along the edge of the cleaning and

dusting fabric in the shape of a mitt, and cutting the cleaning and dusting fabric in the

shape of a mitt such that an opening is formed along the non-heat-sealed edge that

permits entry of a human hand.

[0010] In another aspect of the invention, a cleaning and dusting fabric, adapted

for dry dusting or absorbing liquids, comprises a first layer comprising about 50 to



cl eaning and dusting fabric conprises folding the cleaning and dusting
fabric on itself, formng a noncircumanbi ent heat seal along the edge of
t he cl eanwapoasiek23ziusti ng fabric in the shape of a mtt Pcamiseesii2i4sg t he
cl eaning and dusting fabric in the shape of a mtt such that an opening is
formed al ong the non-heat-seal ed edge that permts entry of a human hand.

[0010] I napiiRt bEperdem 8afondy &rg%zei%ﬂfﬁﬁé R layRr BABROERE cAdtigyst i ng fabric,
adapted for dry dusting of absorbing |iquids, conprises a first |ayer

risin .3 . -
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cl eaning and dustin fabric that is soft yet resists tearing. The first
| ayer andf%)aiicdh%éicv%@’elt epists tawréng. Rhherfpetpvamgné saidiprondilayer bee second | ayer
conpri ses polyner fibers having a nelting tenperature |ower than that of

t he fir st hydrpentangBid, BhefiSORISEONONYOF cdipri fRAMNNGES fbohhling agueldng shows a

schematic cross-sectional view of an enbodi nent of the fabric according to

the presepmpcrn@Blowe:; thiDBaLds thé Atk Riyédr.shows an enl arged view of a segment
of fiber according to an aspect of the present invention; [0013] Figure 3

shows a schematic cross-sectional view of an enbodi nent of the fabric
according to the present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Figure 1 shows a schematic cross-sectional view of an embodiment of the
fabric according to the present invention;

[0012] Figure 2 shows an enlarged view of a segment of fiber according to an
aspect of the present invention;

[0013] Figure 3 shows a schematic cross-sectional view of an embodiment of the
fabric according to the present invention;

[0014] Figure 4 shows an apparatus for manufacturing the fabric of the present
invention;

[0015] Figure 5 shows a top view of an end use of the fabric according to the
present invention; and

[0016] Figure 6 shows a schematic cross-sectional view of an embodiment of the

fabric according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017] Figure 1 shows a three-layered fabric 1 that has excellent dust collection
properties, and which is also absorbent. The fabric as shown in Figure 1 has the

purpose of providing consumers a cleaning tool that both collects dust without any



[0014] Figure 4 shows an apparatus for manufacturing the fabric of the
present invention; [0015] Figure 5 shows a top view of an end use of the
fabric acearmpsige28x1 the present invention; and [0016] ROQUWRG/ MRS a
schematic cross-sectional view of an enbodi nent of the fabric according to
the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

[0017] Fi gyt dr sdIRAWSand cﬁﬂ%ﬁ@b%%&f &ﬂhilﬂ&'ﬂ's(%lv%nﬂs@@?olhﬁfés exfordiéntp dust
col l ection properties, is al so absorben The fabric as shown in

coffecus AP “%dﬁﬁr??é SRR AL L

pol i sh, n al sq, be | iquid solvents. o |IS r.to clean
up I|qU|’§’ g}l] tQamjiff ong ‘E QYFFC SRigne B’r‘ioé‘taf“i%g g"@f{he 1?15{0?@}1

Ther ef or e, |f the fabric 1 is fornmed into a mtt or other devi ce desi gned
to contactomfealdRin, the fabric 1 will feel confortable. [0018] As shown
in Figure 1, the first layer 3 conprises a blend of rayon fibers, which

| end absojooa8lcy tAs shbwen fimBiguce 1l theafict lagbryedmprises bbtend of heyondibers, f i ber
content of the first layer 3 may be anywhere from about 50 to about 100

percent, ﬁﬁféﬁumﬁ%&beﬂe@@o ﬂﬁrfa&mél A Ptyedter FiberdbTHE ral/BR fdeF €ifdnt OF about

80 to about 100 percent referenceés to the rayon fiber content are
measur ed I i t about 100
per cent . 5;%39 ?%Sf/o Ic?a%' bE’ W%E%%’P %@%&?g?&'@u 6@%&8&&, bt d6to

100 percent, about 75 to about 100 percent or about 80 to about 100 percent. (All
references to the rayon fiber content are measured by dry weight.) Preferably, the
rayon fiber content is about 100 percent. The rayon and the polyester fibers may be in
the range of about 0.9 to about 1.5 deniers. Preferably, however, the rayon fiber is
about 1.5 deniers, while the polyester fiber is about 0.9 deniers. (If the first layer is
about 100 percent rayon, the rayon is nevertheless preferably about 1.5 denier.) Of
course, other deniers may be used for either material, but it has been determined that
about 1.5 denier rayon fibers provide excellent dust collection.

[0019] The basis weight of the first layer 3 is preferably about 30 g/m?, but can be
varied. Generally, the basis weight of the first layer 3 can be varied independently of
the other layers in the fabric 1. However, varying the basis weight of the first layer 3
varies the basis weight of the fabric 1, because the basis weight of the fabric 1 is
calculated by adding the basis weights of the three layers. Furthermore, the basis
weight of the fabric 1 is about 40 to about 100 g/m?, preferably about 50 to about 80
g/mz, and most preferably about 65 g/m?. Accordingly, the basis weight of the first
layer 3 is preferably varied no more than is appropriate to maintain the basis weight of

the fabric 1 within the above values.



t he range of about 0.9 to about 1.5 deniers. Preferably, however, the rayon
fiber is about 1.5 deniers, while the polyester fiber is about 0.9

deni ers. WMao20vhie@2831r st | ayer is about 100 percent rayorpCTVUR2003220621 S
nevert hel ess preferably about 1.5 denier.) O course, other deniers my be
used for either material, but it has been determ ned that about 1.5 denier

rayon fi bgpsopr o4hdge®ng @iyleﬁgtcoﬂklﬁ%s%(ﬂéﬂoﬁg%ﬂ nsgﬁnbc{ng%i%feraﬂl? abasi s wei ght of

the first layer 3 is preférably about but “can be  wvari ed.

General ly, ;the i . ght ,of f.L 1Sk Mo 12 [

i ndepende%(flmmgﬁgl%t %g o(% ér(AI Sgy%é]%]oglql%\atg %léd ?%%rf?%lc%%g V\%t\ﬁll%ld ,fﬁ)\%?yi ng the
basis weight of the first layer 3 varies the basis weight of the fabric 1,
because t¥BelEaEFl {hichHs eﬁ@%ﬁ@“@%@nfoit?t%%ﬁ% Maddi ng the basi s
wei ghts of the three layers. Furthernore, the basis_ weight of the fabric 1
i s about adentasioabdhe repol ity satid, pewtereaiplricabdbie seond dayghoprovd®s g/ n2, and
nost preferably about 65 g/nR. Accordingly, the basis weight of the first

| ayer 3 isnpneiletahilty andstreagtino thofabrit Haso thst thp faboerl wilendtpuitmpat ai n t he
basis weight of the fabric 1 within the above values. 5 WD 2004/ 022331

PCT/ US2008/ 2 Zlﬂi%%@d 1RO20Wh e e TRGAND s viped ado& @i fas€ Sinfadd@lonme Spunbond,
preferably a polypropyl ene spunbond. (A spunbond is a solid fiber fabric

f act . i na i i t : t hat
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the fiber has a'ran ati woven
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spunbond may be used, in which other resins, such as polyethylene, polyester,
polyolefin or polyamide resins, may be substituted. A rayon spunbond may also be
used.
[0021] This second layer 5 preferably has a basis weight of about 15 g/m?, but the
basis weight of the second layer 5 can be varied. As stated previously, however, the
basis weight of the second layer 5 is preferably varied no more than is appropriate to
maintain the basis weight of the fabric 1 as a whole within appropriate values.
[0022] The third layer 7 is preferably a bi-component layer comprising fibers
having a polyester core 10 enveloped by a polyethylene sheath 12, as shown in Figure
2. The basis weight of the third layer 7 is preferably 20 g/m?, which may be varied as
previously discussed with respect to the first and second layers. Alternatively, instead
of the polyethylene sheath 12, the third layer could be constructed with the polyester
core 10 enveloped by a co-polyester sheath.
[0023] Preferably, the third layer 7 has a low melting temperature, relative to the

other layers in the fabric 1. This low melting temperature facilitates heat sealing the

fabric to itself or other material, which may be required in some finished products.



second layer 5 is soft, without sharp or protruding edges. The benefit of
having a polynmer spunbond |ayer in a fabric is that, if the fabric 1
contacts woumes/038kin, the fabric 1 feels soft and cordaavuszban274eeher
types of spunbond besi des a pol ypropyl ene spunbond nay be used, in which
ot her resins, such as polyethylene, polyester, polyolefin or polyam de

resins, my emprOK dibdis& inhdr@ )il BEIRD aIskotRe ﬂnﬁ?f&%leaﬂ%g%nd[oozﬂ Thi s

second | ayer 5 preferably has a basis weight of about 15 g/ but the

basi s el &Rséing[t)hgg Qoenv%&%gtrrl:? ﬁl'js? t%}r;]aégse%%%agg tﬁ@ﬂbﬁg'li igA’%%@ée(f&? H%q?fr ) \di ously,

however, I's Werg second’l ayer eraply varied no

nore than,i s appropriate t mai ntain the basis . weight of the falyic 1 as a
whol e Wi th?aﬁseélgeg‘rlﬁﬁﬁ Sz‘f“]ée‘a it Th cafifg opgfiafign riglfs he h’i@ﬁ’%’@f erably a
bi - conponent | ayer conprising fibers having a Polyester core 10 envel oped
by a pol yehishloppeseshduetherlizcauss thehihric | harbepmrfelded upmhdsdhhishsa wsilght of the
third layer 7 is preferably 20 g/ n2, which may be varied as previously

di scussedofiht heltmgpthetoppaset higird layats 7dndd s #hos)d lbaymeling-Nrhesratatel vel y,
instead of the polyethylene sheath 12, the third |layer could be

const r uct geqwhyeh 7 i ePBle ¥R e s%anng:@ép;p&s@ibwn VBARRBS fdederabc PR @Bt er sheat h.
[ 0023] Preferably, the third | ayer has a | ow nelting tenperature,

relative he . | .aye Lhithe fabric 1. This low nelting tenperature
facilitat%%kﬁégﬁcgggﬁﬁﬁg ﬁ%ﬁp%g%%ic to itself or other material, which may

LT AT RO

¢l eaning l?rggking strength of at least 500 g/30 mm, and more preferably at least 1000 g/30
mm.
[0025] An alternative embodiment to the fabric 1 described above is shown in
Figure 3. In Figure 3, the third layer 7 is eliminated. To achieve elimination of the
third layer 7, it is preferable to form the second layer 5 of a spunbond material that
has a low melting temperature. Such low-melting temperature spunbonds include
polyethylene and any low-melting temperature resin that can be formed into a
spunbond. As previously mentioned, the low melting temperature allows the fabric 1
to be heat sealed to itself or other materials.
[0026] Yet another preferred embodiment of the fabric 1 is shown in Figure 6.
The fabric 1 of this embodiment is substantially the same as that of Figure 1, except
that the third layer is identical to the first layer 3. That is, this embodiment comprises
a pair of first layers 3, with a second layer 5 interposed therebetween. Each of the
first layers 3 comprises a blend of rayon fibers, which lend absorbency to the fabric 1,
and polyester fibers having the same construction described with respect to Figure 1.

The second, middle layer 5 comprises a polymer spunbond, preferably a

polypropylene spunbond, and is constructed in the same manner described with



dusting that conveniently fits over a user's hand, the fabric 1 is fol ded
on itself and heat sealed in the shape of a mtt. The heat-sealing

oper at i onwoetopgox2ba third |layers 7, which oppose each adrusb@sorase t he
fabric 1 has been folded upon itself. As a result of the nelting, the
opposed third |ayers 7 bond. Thus, a lownelting-tenperature third |layer 7

makes the,Qpal t@ﬁ%hfjepg Iﬁ%ﬁ%tl?&?%p@ét@the@éﬁﬁc[ L ggpi&t@h GedighAbs 1sGadnticsl heat

sealed, it Ts cut ™ w a mtt-shaped die. 4] The fabric 1 conprising
t he above&ﬂﬁ%gg&ﬁggeﬁhree | ayers preferably has a breaking strength of at
| east 500°Q and nore preferably at least 1000 g¢/3 0 mm [0025] An

alternative epbodj nent to the fabric 1 descrihed ove | s sho i Fi gure
3. In Figllig7s uhBretsicdansthgh el mandacihiing e fonied BB e  on- o
the third layer 7, it is preferable to formthe second |ayer 5 of a
spunbond hew deidiscusshdit Fighuest is alsehematict viewy skaswips ea euimapleSdenh appaiatiel ti ng

t enper at ure spunbonds i nclude polyethylene and any lownelting tenperature

resi n t haforgasduomgfths fabdcilnto a spunbond. As previously nentioned, the | ow
melting tenperature allows the fabric 1 to be heat sealed to itself or

ot her mat Eroizs] S. Wﬁﬁﬁﬁlap?ﬁtauﬁ@ﬁé\bﬂn P8, he sy RiipisteR MoePat Y Raddapric 1 is

shown in Figure 6. The tabric 1 of this enbodinent is substantially the

sae as_ ! haby BlopEhOHIP by 3P XRSRbnthAL, ddlGalhiioth LAYEL idnilesslspal Lo the

first layer his e conpri ses al air o |r§f | ayers
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Figure 1. g > polypropy. Y

from the feed roll 60 via a delivery roll 80.

[0029] The fiber mats 30, 32 are superposed upon the opposite sides of the

polypropylene spunbond 20 at the point of the delivery rolls 70, 72, and the

combination of the fiber mats 30, 32 and the polypropylene spunbond 20 is conveyed

into a hydroentangling unit 40. In the hydroentangling unit 40, the fibers of the fiber

mats 30, 32 are entangled with the polypropylene spunbond 20 by the action of a

water jet. Also, the fiber mats 30, 32, which are located on opposite surfaces of the

polypropylene spunbond 20, are entangled with each other. In this manner, a fabric 1

is prepared.

[0030] After the entanglement, the fabric 1 could be passed between nip rolls 90,

92, if a coating is desired to be placed on the fabric. Regardless, the fabric 1 is

conveyed into a heating unit 100. In the heating unit 100, the fabric 1 is subjected to

heat treatment for drying. The heat treatment does not subject the fabric 1 to a

temperature sufficient to melt any of the layers. The fabric 1, after being subjected to

the heat treatment, is passed between nip rolls 110, 112 and is wound into a finish roll



The second, mddle |ayer 5 conprises a polyner spunbond, preferably a
polypropylene spunbond, and is constructed in the sane manner descri bed

wi th 7 WOWood4/@22831 PCT/ US2003/ 027462 respect to Fi gwca/us200n2adek ot her
respects the fabric 1 depicted in Figure 6 is identical to that of Figure
1. [0027] A preferred nethod of manufacturing the fabric 1 depicted in
Figure 1 yad |m thoWabRerdiRatHeer. wﬁb@H&thés&&uﬁe%ﬁmFgm\éle% show ng an
exanpl e of an apparatus for producing the fabric 1 28] Wth the
apparatusliﬁ%g@ in Figure 4, a rayon/polyester fiber mat 30 and a

bi - conponéen ber mat 32 are continuously delivered fron1carding machi nes

epunbond H3E ?ﬁﬁ%ﬁ}frfo{%ﬁé@wﬁsﬂ%%ﬁﬂa5°"h‘flﬁs Riglipga B 0P e

pol ypropyl ene spunbond 20 is delivered fromthe feed roll 60 via a

del i very pioressivg fo Gffont medugts.hBer exampleaty crgate amuttay skopo teligwison t he
opposite sides of the polypropylene spunbond 20 at the point of the

del i very thelfitsic7l0may Be vawmadurtdhizom dlonfimislatdllols Opfolddik heatisealedritisseBO, 32 and
t he pol ypropyl ene spunbond 20 is conveyed into a hydroentangling unit 40.

In the hyglopeaamlo, A etiiif tHGhapd\6f d mewsh afmittdapddrae. Namkgly3the 32 are
entangled with the poI ypr opyl ene spunbond 20 by the action of a water jet.

Al'so, thegdhbaf ga@pes%ﬁd 1§’%n%ﬂcﬁﬁ%nﬂ) 0 EdoqHatan d%@ﬁaeﬁgefaﬁh\%baaﬁaﬁes of the
polypropyfene spun are entangl e d’mnth eac ot her IS manner, a
fabric

of” fhe tef‘.p?'fle unsealed portion creates an opening 202. The opening 202 permits a
user to insert the user’s hand.

[0032] Other shapes, sizes and uses are also contemplated for the fabric 1. For
example, the fabric 1 may be cut into rectangular sections. The rectangular sections,
called a cloth, may be placed by a consumer on the end of a mop or sweeper for the
purpose of dusting and cleaning floors.

[0033] Many different embodiments of the present invention may be constructed
without departing from the spirit and scope of the present invention. It should be
understood that the present invention is not limited to the specific embodiments
described in this specification. To the contrary, the present invention is intended to
cover various modifications and equivalent arrangements included within the spirit
and scope of the invention as hereafter claimed. The scope of the following claims is
to be accorded the broadest interpretation so as to encompass all such modifications,

equivalent structures and functions.

INDUSTRIAL APPLICABILITY
[0034]  The fabric as claimed herein has the purpose of providing consumers a

cleaning tool that both collects dust without any solvent or polish, and can also be



[ 0030] After the entanglenent, the fabric 1 could be passed between nip
rolls 90, 92, if a coating is desired to be placed on the fabric.

Regar dl eswo 10heoR23daric 1 is conveyed into a heating uniRCTIOR2003/02746Re
heating unit 100, the fabric 1 is subjected to heat treatnent for drying.
The heat treatnment does not subject the fabric 1 to a tenperature

suf fi ci enfisddawiffElidui@Bylvets bhsollsBaedrdo clbhub ﬁqﬁidc‘slpfuls. 3h b&ditibe anBethotd] ect ed
to the heat treatnment, is passed between nip rolls 110, 112 and is wound

into a fig r :%aﬂl CT/ US2003/ 027462 130. In this nmanner,
t he fabri%(%?nﬁg?%ﬁﬁ gﬁ%t e%éﬁéﬁgﬁﬁgg'shomn in Figure 1, is obtained.

[ 0031] Once the fabric 1 is obtained, the fabric 1 nay undergo additi onal
processing for different products. For exanple, to create a mtt as shown
in Figure 5, the fabric 1 maybe unwound fromthe finish roll 130, folded,
heat sealed to itself along seam 200, and cut in the shape of a mtt with
a mtt-shaped die. Naturally, the seam 200 is mtt-shaped and is

nonci rcumanbi ent so that it does not seal the bottom of the mtt. The
unseal ed portion creates an opening 202. The opening 202 permts a user to
insert the user's hand. [0032] O her shapes, sizes and uses are al so
contenplated for the fabric 1. For exanple, the fabric 1 nay be cut into
rectangul ar sections. The rectangul ar sections, called a cloth, my be

pl aced by a consuner on the end of a nop or sweeper for the purpose of
dusting and cleaning floors. [0033] Many different enbodi nents of the
present invention may be constructed
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Wi t hout departing fromthe spirit and scope of the present invention. It
shoul d be understood that the present invention is not limted to the
speci fi ¢ woomdi/omsils described in this specification TeWisRo@mrdeary, the
present invention is intended to cover various nodifications and

equi val ent arrangenents included wthin the spirit and scope of the

i nventi onpaschangafter clainmed. The scope of the following clains is to be
accorded the broadest interpretation so as to enconpass all such

nodi fications, equivalent structures and functions. | NDUSTRI AL

APPLI CABI LI TY [0034] The fabric as clainmed herein has the purpose of

provi di ng, cons rs. a | eaning tool th ot 0l | ects dust. wi.thout any
sol vent ok polésisC anipgand sty %ad@tqﬁogg@a&@%gggﬁa@@qbl 5@1%%027462

used with liquid solvents or polishes or to clean up liquid spills. In
addi ti on, camprestiigvod is clainmed for manufacturing such a fabric. 10 WO
2004/ 022331 PCT/ US2003/ 027462 WE CLAIM 1. A cleaning and dusting fabric,

adapt ed for dryficullyenenoprisaipsabobi 5gtol abgut 1, peraentayds bpdry weight, st | ayer
conprising about 50 to about 100 percent rayon by dry weight, said first

layer havi@ffitleCiohiBcdisPebIREGREF b GEeRss WEll hs Bfuidl BHstsbnapsAAbency; and a
second | ayer conprising a polyner spunbond, said second | ayer providing a
a second layer comprising a polymer spunbond, said second layer providing a
structural base for said cleaning and dusting fabric that is soft yet resists tearing, said
first layer and said second layer being hydroentangled; and
a third layer comprising thermoplastic fibers having a melting temperature

lower than that of each of said first and said second layers, said third layer being

hydroentangled to at least one of said first layer and said second layer.

2. A cleaning and dusting fabric according to claim 1, wherein said polymer

spunbond is polypropylene spunbond.

3. A cleaning and dusting fabric according to claim 1, wherein said first layer

comprises about 75 to about 100 percent rayon by weight.

4. A cleaning and dusting fabric according to claim 1, wherein said first layer

comprises about 80 percent rayon by weight.

5. A cleaning and dusting fabric according to claim 1, wherein said third layer

comprises fibers comprising a polyester core enveloped by a polyethylene sheath.
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structural base for said cleaning and dusting fabric that is soft yet
resists tearing, said first layer and said second | ayer being

hydr oent awgl md4/022881 a third | ayer conprising thernopl asthca/iS20@ve74savi ng a
melting tenperature |ower than that of each of said first and said second
| ayers, said third | ayer being hydroentangled to at |east one of said

first laygr anf faahfheS@AQnstiddBhic ackordinSte@hig vaseifl YsitlicR@nfalni
according to claim1,” wherein said polyner spunbond is pol ypropyl ene

spunbond. . Acc] ' ' [ | 1 | al wher ei n
said fir sggﬁn%ga?m%g%%rg%Fi}gg’e%g%tﬂ%ﬁgom%8%%%%%8{) g%lrlctgnatgoﬁtlal?g#/%y' wei ght .
4. A cleaning and dusting fabric according to claim1l, wherein said first

| ayer conprises about 80 percent rayon by weight. 5. A cleaning and
dusting fabric according to claim1, wherein said third |ayer conprises
fibers cofpri shrtpaaingaing dusting febicacsavdnpivedaipy ], avhisetip saif firdmad §Heht h. 11
WO 2004/ 022331 PCT/ US2003/ 027462 6. A cleaning and dusting fabric

accor di nglayers ateadispoked whepmisite sidesofcdagibyecogl lapet. dusting fabric has a basis
wei ght within the range of about 40 g/nR2 to about 100 g/nR2. 7. A cleaning
and dusting fabric according to claim1, wherein said first and third

| ayers are di sposed on opposite sides of said second |ayer. 8. A cleaning

Compr | sestar | BairnBRGRAM AR i Refldne LR LSRR UH S . o A

cl eani ng goqurgsléss Fatl 1655t ];)r?eb 5 Ig:ol?ecs%e?rﬁglerg%n&%oﬁfle%lyign]é ‘fibers, d first layer further

9. A cleaning and dusting fabric according to claim 1, said first layer further

comprising polyester.

10. A cleaning and dusting mitt comprising:

a first layer comprising about 50 to about 100 percent rayon by weight and
about 0 to about 25 percent polyester by weight;

a second layer comprising a polypropylene spunbond, said second layer being
hydroentangled to at least said first layer; and

a third layer comprising fibers having a polyester core with a polyethylene
sheath and a melting temperature lower than said first and said second layers, said
third layer being hydroentangled to at least one of said first layer and said second
layer,

said first, second and third layers forming a panel, the panel having a mitt
shape such that corresponding panels can be superposed and a noncircumambient,

heat-sealed seam formed along the edge of the panels to create an opening which
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conprising polyester. 10. A cleaning and dusting mtt conprising: a first

| ayer conprising about 50 to about 100 percent rayon by wei ght and about O
t o about 9% pesexsil pol yester by weight; a second | ayer ROOMS2063/020462

pol ypr opyl ene spunbond, said second |ayer being hydroentangled to at | east
said first layer; and a third | ayer conprising fibers having a pol yester

core W t hpanileneydy h 8ifan BARRLMeANHR HBL{dala sbANPEOAh] By kil t han said
first and said second layers, said third |layer being hydroentangled to at

| east one i irst layer and said second |layer, said first, second
and thirdsﬁgygggg¥%}ning a panel, the panel having a mtt shape such that
correspondi ng panels can be superposed and a noncircumanbi ent, heat-seal ed
seam forned al ong the edge of the panels to create an opening which 12 WO
2004/ 022331 PCT/ US2003/ 027462 permts entry of a human hand, wherein the
heat - seal &b sedrnethod of maepipgiuring 4 Plgenisg pad €wting fataigcomprisingAberiiepfod of

manuf acturing a cleaning and dusting fabric conprising the steps of
provi dingof first layer conprising about 50 to about 100 percent rayon;
providing a second layer conprising a polyner spunbond; providing a third
| ayer conpri si p@vidies A &Skt contprieigSabdaysm@ o] 00 ftficent rayon;
providing a second layer comprising a polymer spunbond;
providing a third layer comprising thermoplastic fibers having a melting
temperature lower than that of each of the first and the second layers;
feeding the first, second and third layers to a hydroentangling unit such that, as
the first, second and third layers are fed, the first layer is disposed adjacent to one side
of the second layer and the third layer is disposed adjacent to an opposite side of the
second layer; and

hydroentangling the first and third layers to at least the second layer to form

the cleaning and dusting fabric.

12. A method of manufacturing according to claim 11, further comprising drying

the cleaning and dusting fabric after said step of hydroentangling.

13. A method of manufacturing according to claim 12, further comprising:
folding the cleaning and dusting fabric on itself;
forming a noncircumambient heat seal along the edge of the cleaning and
dusting fabric in the shape of a mitt; and
cutting the cleaning and dusting fabric in the shape of a mitt such that an

opening is formed along the non-heat-sealed edge that permits entry of a human hand.
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tenperature | ower than that of each of the first and the second | ayers;
feeding the first, second and third layers to a hydroentangling unit such
t hat, as wamwod/0123831, second and third |ayers are fed, treTius2003/d2284601 i S
di sposed adj acent to one side of the second |ayer and the third | ayer is
di sposed adj acent to an opposite side of the second |ayer; and
hydroentangling the first and third |ayers to at |east the second | ayer to
form the cleaning and dusting fabric. 12. A method of nanufacturing

Fabric afler o bbb Of SERERE AL hng o B BRI AEC, g

according to c¢cl.aim212, further conprising: folding the cleaning and
dusting fSPMPe%h itself; forming a noncircumanbi ent heat seal along the
edge of the cleaning and dusting fabric in the shape of a mtt; and
cutting the cl @&t iayenerimprising #hyut Shka abouhl Qhreregnhpryopyairviveighuch t hat an
opening is forned al ong the non-heat-seal ed edge that permts entry of a
human hanskid fits3 1aper R0 ARP 33 lecRGT pidp2DiesS AOREU 621iquid abRredregyamdg and
dusting fabric, adapted for dry dusting or absorbing liquids, conprising:

a first layer geéa@ﬁa%y@gcmﬁn%wpdmnab@ﬁhb&ﬁpsdﬁ@@@@ﬂa lz!i}%Ybethngiéy wei ght,

said first |ayer having dust collection properties as well as liquid

absorbency,, &@&}91 a8 BHRRM JBKBT 080 fagn@fhapﬂsxéaﬁryeﬁ%@m&%g%w second

| ayer provi

first layer and said second layer being hydroentangled, wherein said second layer
comprises polymer fibers having a melting temperature lower than that of said first

layer.

15. A cleaning and dusting fabric according to claim 14, wherein said polymer

spunbond is polyethylene spunbond.

16. A cleaning and dusting fabric according to claim 14, wherein said first layer

comprises about 80 percent rayon by weight.

17. A cleaning and dusting fabric according to claim 14, wherein said cleaning

and dusting fabric has a basis weight within the rangé of about 40 g/m? to about 100

g/m*.

18. A cleaning and dusting fabric according to claim 14, said first layer further

comprising polyester.
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structural base for said cleaning and dusting fabric that is soft yet
resists tearing, said first layer and said second | ayer being

hydr oent awgl ®d4/022Ba@r ei n sai d second | ayer conprises polparews2beders2havi ng
a melting tenperature |lower than that of said first [layer. 15. A cleaning
and dusting fabric according to claim14, wherein said polynmer spunbond is
pol yet hyl ege Sﬂmﬁﬁg-anla@ustﬁgcﬂaﬁﬁ@é&grcﬁﬁgtod&ﬁlﬂ 1) shidHirstGn@GEQMmAI Ng to claim

14, wherein said first layer ~ conprises about 80 percent rayon by weight.

17. A cl eanin nd_dust i fabric.accordi t o .claj erejn, said

ol eant no. Tara Teute AR bARE bEAATERR e oot IRl P omiBRL RIS Sbou
40 g/ n2 to about 100 g/ n2. 18. A cleaning and, dustjn bric agcording to
claim 14,° ecﬁup?lpe%ed|a&giérno:fl@muwmb%mgéwﬁgi Sﬁ@ﬁnfe@?%{ﬁoqgaﬁrmﬁ%ozt/ 022331
PCT/ US2003/ 027462 19. A cleaning and dusting fabric according to claim 14,
sai d fi rsef thaganebtwerdate ay epenifipwhichgemmisnensty, oftemmparhend habéraig the mi t t shape
such that correspondi ng panels can be superposed and a noncircumanbi ent,

heat - seal keht-seaed deammie tbraled by nidieneshid®secohd tayer. panel to create an opening
which permits entry of a human hand, wherein the heat-sealed seamis
formed by nelting said second | ayer. 15
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