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(57) Abstract
A method of making a textured nonwoven composite material.
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web containing a fibrous component and a nonwoven layer of substantially continuous filaments; applying a binder material to at least one

nonwoven composite material made of a hydraulically entangled web including a fibrous component; a nonwoven layer of substantlally
continuous filaments; and regions containing binder material covering at least a portlon of at least one side of the composite material, in
which the web has been compacted along at least one of its planar dimensions to increase its thickness and impart texture.

The method includes the steps of: providing a hydraulically entangled

planar dimensions to increase its thickness and impart texture. The
polymer, a pigment, and a cure promoter. Also disclosed is a textured
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based wiping products is increasing softness, bulk and texture without decreasing
strength and/or abrasion resistance.
Thus, there currently remains a need for a pulp based wiping product that has a
high level of texture and which may resemble a textile. A need also exists for a pulp
based wiping product that has improved softness over conventional products while still
remaining strong. A need further exists for a pulp based wiping product that does not
become compressed when wet and has the tactile aesthetics of a textile during use. A
need also exists for a pulp based wiping product that has the general appearance of a
textile. ' '

S ary of inventio :
These and other objects of the present invention are achieved by providing a

method for forming a textured composite material. The method includes the steps:
providing a hydraulically entangled web containing a fibrous component and a nonwoven
layer of substantially continuous filaments; applying-a binder material to at least one side of
the web; and compacting the web along at least one of its planar dimensiong to increase
its thickness and impart texture. '

The binder material may contain an aqueous mixture including a curable latex
polymer, a pigment, and a cure promoter. Desirably, the aqueous mixture includes about
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pur pose Wnp&aufitally @htafgiéd web that includes a fibrous component and a nonwoven layer of

substantially continuous filaments; and regions containing binder material covering at least a

portion of at least one side of the composite material. Desirably, the hydraulically entangled

web includes more than about 50 percent, by weight, of a fibrous component, and more

than about 0 up to about 50 percent, by weight, of a nonwoven layer of substantially

continuous filaments. More desirably, the hydraulically entangled web includes more than

about 70 percent, by weight, of a fibrous component, and more than about 0 up to about

30 percent, by weight, of a nonwoven layer of substantially continuous filaments.

The substantially continuous filaments may be mono-component filaments or they

may be conjugate spun filaments having at least one low-softening point component and at

least one high-softening point component and having at least some exterior surfaces of the

filaments composed of at least one low-softening point component.

The fibrous component may be pulp. The fibrous component may further include

synthetic fibers. The textured composite material may further includes a secondary material.

The secondary material may be any suitable materials such as, for example, clays, fillers,

starches, particulates, superabsorbent particulates and combinations of one or more

thereof. The textured composite material may have a basis weight of from about 20 to

about 200 grams per square meter.
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t her eof . Furotesses rEhe basisswsight of nonwoven fabrics is usually expressed in ounces of material
per square yard (osy) or grams per square meter (gsm) and the fiber diameters useful are
usually expressed in microns. (Note that to convert from osy to gsm, multiply osy by 33.91).

As used herein the term "microfibers” means small diameter fibers having an average

diameter not greater than about 75 microns, for example, having an average diameter of
- from about 0.5 microns to about 50 microns, or more particularly, microfibers may have an
average diameter of from about 2 microns to about 40 microns. Another frequently used
expression of fiber diameter is denier, which is defined as grams per 9000 meters of a fiber.
For example, the diameter of a polypropylene fiber given in microns may be converted to
denier by squaring, and multiplying the result by 0.00629, thus, a 15 micron polypropylene
fiber has a denier of about 1.42 (152 x 0.00629 = 1.415).

As used herein the term "meltblown fibers" means fibers formed by extruding a molten
thermoplastic material through a plurality of fine, usually circular, die capillaries as molten
threads or filaments into converging high velocity gas (e.g. air) streams which attenuate the
filaments of molten thermoplastic material to reduce their diameter, which may be to
microfiber diameter. Thereafter, the meltblown fibers are carried by the high velocity gas

. stream and are deposited on a collecting surface to form a web of randomly disbursed
meitblown fibers. Such a process is disclosed, for example, in U.S. Patent no. 3,849,241.
Generally speaking, meltblown fibers may be microfibers which may be continuous or
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pol ymer s gy hgue g,s@g@h{core configuration (i.e., a core portion substantially or completely
enveloped by one or more sheaths) and/or side-by-side strands (j.e., filaments)
configuration (i.e., mulfiple filaments/fibers attached along a common interface). Generally
speaking, the different elements making up the conjugate filament (e.g., the core portion, the
sheath portion, and/or the side-by-side filaments) are formed of different polymers and spun
using processes such.as, for example, melt-spinning processes, solvent spinning processes
and the like. Desirably, the conjugate spun filaments are formed from at least two
thermoplastic polymers extruded from separate extruders but spun together to form one
fiber. Conjugate filaments are also sometimes referred to as multicomponent or
bicomponent filaments or fibers. The polymers are usually different from each other though

" conjugate filaments may be mono-component filaments. Conjugate filaments are taught in

U.S. Patent 5,108,820 to Kaneko et al., U.S. Patent 5,336,552 to Strack et al., and U.S.
Patent 5,382,400 to Pike et al. For fwo component filaments, the polymers may be present
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| east side-by-side) that has a higher softening point than the one or more polymers composing at
least one different element of the same conjugate spun filament (i.e., low-softening point
component) so that the high-softening point component remains relatively undistortable or
unshapeable when it is at a temperature under which the one or more polymers composing
at least one different element of the same conjugate spun filament (i.e., the low-softening
point component) are substantially softened or malleable (i.e., at about their softening point).
For example, the high-softening point component may have a softening point that is at least
about 20°C higher than the low-softening point component.

As used herein the term "biconstituent filaments" refers to filaments or fibers which

have been formed from at least two polymers extruded from the same extruder as a blend.
The term "blend" is defined below. Biconstituent filaments do not have the various polymer
components arranged in relatively constantly positioned distinct zones across the cross-
sectional area of the filament and the various polymers are usually not continuous along the
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is the expanded Hansen and Pennings or "EHP” bond pattern which produces a 15% bond
area with a square pin having a side dimension of 0.037 inches (0.94 mm), a pin spacing of
0.097 inches (2.464 mm) and a depth of 0.0389 inches (0.991 mm). Another typical point
bonding pattern designated "714" has square pin bonding areas wherein each pin has a side
dimension of 0.023 inches, a spacing of 0.062 inches (1.575 mm) between pins, and a
depth of bonding of 0.033 inches (0.838 mm). The resulting pattern has a bonded area of
about 15%. Yet another common pattern is the C-Star pattern which has a bond area of
about 16.9%. The C-Star pattern has a cross-directional bar or "corduroy” design
interrupted by shooting stars. Other common patterns include a diamond pattern with
repeating and slightly offset diamonds and a wire weave pattern looking as the name
suggests, e.g. like a window screen. Typically, the percent bonding area varies from around
10% to around 30% of the area of the fabric laminate web. The spot bonding holds the
laminate layers together as well as imparts integrity to each individual layer by bonding
filaments and/or fibers within each layer.
As used herein, the term “food service wiper” means a wiper used primarily in the food
service industry, i.e., restaurants, cafeterias, bars, catering, etc. but which may be used in
the home as well. Food service wipers may be made from woven and/or nonwoven fabrics.
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drawn in appr OXJI‘hma%erm “Iowqaverage beer ierpga'n pulp éss Ilsreo etrglrex r ers {o pulp that contains a
significant amount of short fibers and non-fiber particles. Many secondary wood fiber pulps
may be considered low average fiber length pulps; however, the quality of the secondary
wood fiber pulp will depend on the quality of the recycled fibers and the type and amount of
previous processing. Low-average fiber length pulps may have an average fiber length of
less than about 1.2 mm as determined by an optical fiber analyzer such as, for example, a
'Kajaani fiber analyzer model No. FS-100 (Kajaani Oy Electronics, Kajaani, Finland). For
example, low average fiber length pulps may have an average fiber length ranging from
about 0.7 to 1.2 mm. Exemplary low average fiber length pulps include virgin hardwood
pulp, and secondary fiber pulp from sources such as, for example, office waste, newsprint,
and paperboard scrap. :

The term "high-average fiber length pulp” as used herein refers to pulp that contains a
relatively small amount of short fibers and non-fiber particles. High-average fiber length pulp
is typically formed from certain non-secondary (i.e., virgin) fibers. Secondary fiber pulp
which has been screened may also have a high-average fiber length. High-average fiber
length pulps typically have an average fiber length of greater than about 1.5 mm as
determined by an optical fiber analyzer such as, for example, a Kajaani fiber analyzer model
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FIG. 1 is an illustration of an exemplary embodiment of a process for forming a
hydraulically entangled web.

FIG. 2 is an illustration of an exemplary compaction station which is part of an
exemplary process of making a textured composite material.

FIG. 3'is an illustration of an exemplary printing patiern for applied binder material.

Detai ripti

It has been discovered that hydraulically entangled composite materials having
good absorbing properties but are generally stiff, thin and flat (i.e., lacking texture) may be
improved by printing a binding material on at least one side of the composite and
compacting the web to impart texture. Also of signiﬁcancé, it has been further
unexpectedly discovered that the process of the present invention not only increases
softness but also does not adversely affect the strength of the web in comparison to
similarly made composite materials. in some applications, the strength of the web is
actually increased.

Referring now to FIG. 1, there is shown an exemplary hydraulic entangling process
used to make composite materials.  Hydraulically entangled composites materials
-containing, for example, a fibrous component such as pulp and a nonwoven layer of
substantially continuous filaments are described at, for example, U.S. Patent No.
5,389,202 to Everhart, et al., which is incorporated herein by reference in its entirety.
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'ts entir e@é’me extent as conventional pulps. Thermomechanical pulp tends to contain stiff fibers
- and has higher levels of lignin. Thermomechanical pulp can be added to the base web of
the present invention in order to create an open pore structure, thus increasing bulk and
absorbency.. '
When present, the thermomechanical pulp can be added to the base web in an
amount from about 10% to about 30% by weight. When using thermomechanical pulp, a
wetting agent is also preferably added during formation of the web. The wetting agent
can be added in an amount less than about 1% and, in one embodiment, can be a
sulphonated glycol. :

Small amounts of wet-strength resins and/or resin binders may be added to improve
strength and abrasion resistance. Cross-linking agents and/or hydrating agents may also be
added to the pulp mixture. Debonding agents may be added to the pulp mixture to reduce
the degree of hydrogen bonding if a very open or loose nonwoven pulp fiber web is desired.
The addition of certain debonding agents in the amount of, for example, 1 to 4 percent, by
weight, of the composite also appears to reduce the measured static and dynamic
coefficients of friction and improve the abrasion resistance of the continuous filament rich
side of the composite fabric. The de-bonder is believed to act as a lubricant or friction
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Another polymeric component of the conjugate melt-spun filaments should be a
polymer characterized as a high-softening point material. (e.g., one or more polyesters,
polyamides, high-softening point polyolefins, and blends of the same). For example,
polypropylene may be used as a high-softening point thermoplastic material. .

in one embodiment of the invention, the nonwoven continuous filament substrate may
have a total bond area of less than about 30 percent and a uniform bond density greater
than about 100 bonds per square inch. For example, the nonwoven continuous filament
substrate may have a total bond area from about 2 to about 30 percent (as determined by
conventional optical microscopic methods) and a bond density from about 250 to about 500 -
pin bonds per square inch.

Such a combination total bond area and bond density may be achieved by bonding
the continuous filament substrate with a pin bond pattern having more than about 100 pin
bonds per square inch which provides a total bond surface area less than about 30 percent
when fully contacting a smooth anvil roll. Desirably, the bond pattern may have a pin bond
density from about 250 to about 350 pin bonds per square inch and a total bond surface
area from about 10 percent to about 25 percent when contacting a smooth anvil roil.
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The hydraulic entangling may take place while the pulp fiber layer 18 is highly
saturated with water. For example, the pulp fiber layer 18 may contain up to about 90
percent by weight water just before hydraulic entangling. Alternatively, the pulp fiber layer
may be an air-laid or dry-laid layer of pulp fibers.
The hydraulic entangling may be accomplished utilizing conventional hydraulic
entangling equipment such as may be found in, for example, in U.S. Patent No. 3,485,706 to
Evans, the disclosure of which is hereby incorporated by reference. The hydraulic
entangling of the present invention may be carried out with any appropriate working fluid
such as, for example, water.
The fluid impacts the pulp fiber layer 18 and the nonwoven substrate 20 which are
supported by a foraminous surface which may be, for example, a single plane mesh having
a mesh size of from about 40 X 40 to about 100 X 100. The foraminous surface may also
be a multi-ply mesh having a mesh size from about 50 X 50 to about 200 X 200. As is
typical in many water jet treatment processes, vacuum slots 38 may be located directly
beneath the hydro-needling manifolds or beneath the foraminous entangling surface 32
downstream of the entangling manifold so that excess water is withdrawn from the
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fluid jets. Alternatively and/or additionally, these materials may be added to the composite
fabric after the fiuid jet freatments.

A binder material may be applied to the hydraulically entangled composite fabric 36
either prior to the drying operation or after the drying operation. The binder material may be
applied utilizing any conventional technique. Desirably, the binder material is printed onto
the composite material. The printing method may be any which is known in the art to be
effective such as, for example, flexographic printing, gravure printing, offset lithographic
printing, ink jet printing, spray printing and/or screen prinfing.

Generally speaking, the binder material may be latex based . They may contain a
latex base and a cure promoter and a, if desired, a pigment. A cure promoter may be added
to a latex base in order to allow curing of the composition at ambient temperatures, well
below that which would melt the polymer components of a nonwoven web which generally
includes a polyolefin like polypropyiene if it is considered desirable to avoid such
temperatures. The curing process may be triggered by the loss of a fugitive alkali which
may be made part of the formulation. Alternatively, latex polymers with internal curing
agents may be used.

A viscosity modifier or additional water may also be part of the formuiation if the
viscosity is not in the proper range for printing after the addition of all ingredients. Other
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example, Ulirawhite 90, available from the Englehard Corp., 101 Wood Ave, Iselin, NJ
08830.

Useful cure promoters should cause or result in the crosslinking of the latex polymer in
the composition. Desirably, the cure pronfnoters should allow the latex based composition to
cure at room temperature or slightly above so that the composite material does not need to
be heated to a temperature at which it may begin to melt in order to cure the latex. The cure
promoter may become active at a pH which is neutral or acidic so that the binder
composition is kept at a pH of above 8 during mixing and application. The pre-cure pH is
kept above 8 by the use of a fugitive alkali such as, for example, ammonia. Fugitive alkalis
remain in solution until driven off by drying at room temperature or alternatively, heating
them a small amount to increase the evaporation rate. The loss of the alkali causes a drop
in the pH of the composition which triggers the action of the cure promoter.

Suitable cure promoters are for example, XAMA®-2 and XAMA®-7 and are available
commercially from the B.F. Goodrich Company of Cleveland, OH. Another acceptable cure
prombter is Chemitite PZ-33 available from the Nippon Shokubai Co. of Osaka, Japan.

These materials are aziridine oligimers with at least two aziridine functional groups.
A viscosity modifier, though generally not necessary, may be used if the viscosity of
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web. Thus, when the binder material is applied to each side of the fabric, the total add on
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Once the fabric 36 is printed with binder material, the web can be wound onto a
roll for processing later at a different location or, alternatively, can be continuously fed into
further processing stations. '

Referring now to FIG. 2, there is shown an exemplary compaction or texturing
process. The printed fa_brié 36is introduced to a compaction station. Generally speaking,
any suitable compaction process may be utilized to impart texture to the web. Desirably,
the compaction and/or texturing of the web is carried out utilizing a Micrex compressive
treatment process. Micrex process e'quip'ment_ is available from Micrex Corporation of
Walpole, Massachusetts. It is contemplated that conventional creping equipment may be
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cure e | Bb8amelf 6y (iSR! ABea P BEGAEE, Rohb Linplidedi ngblt Ghpe

~neutral or C SO COmposi.t
. during mx Pﬂg"@ﬁfﬁd aps thendreated with @ fictiondagycing pgant Ik’éﬂﬁd%éEbVé’V@eW epyting se
of a fugit wigindprodlict raving sasmodthy loadrictitnesuriaceritsiouldbg uhdestondikthat s remai n

in solutl Og?lgﬁé%rlnggté{y &tﬂhﬂé Ellrhh‘\afjﬁl'qyﬂ'&ﬂ tHH : proget it f it = gﬁ]’t?ﬁﬁogireserve as much

alternativ or a

rate. The péﬁé@scﬂosﬁ'h@ i fakyic; S@'&‘Gseé@“!i"q}r‘tfﬁ iGtign ‘P@'Cﬂ'l-g GRMRQSitions rﬁ%@‘l‘lﬂ '?Fh
whi ch tri ggsédaieBsclesedan LS. PAENIANG. B, 5580878 ©/Funk, et al., which is incorporated
herein by reference.

The friction reducing composition may be a quaternary lotion, such as a
quaternary silicone spray. For instance, the composition can include a silicone quaternary
ammonium chioride. One commercially available silicone glycol quaternary ammonium
chloride suitable for use in the present invention is ABIL SW marketed by Goldschmidt
Chemical Company of Essen, Germany. _

The textured composite nonwoven materials made according to the above-
described process provide many advantages and benefits over many wiping products
made in the past. Of particular advantage, the wiping products of the present invention
have the appearance and feel of a textile product.

In comparison to conventionally made untextured hydraulically entangled
composite materials, the textured materials of the present invention have much more
conformability and stretch. The textured materials may also provide better wiping or
scrubing properties because of the texture. Further, the textured composite materials of



Suitabl e cure pronoters are for exanple, XAMA-2 and XAMA[err]-7 and are
avai l abl e apgoepesenl |y fromthe B.F. Goodrich Conpany of C emetrasss/21988.
Anot her acceptabl e cure pronoter is O)?_‘ﬁm tite PZ-33 available fromthe
Ni ppon Shokubai Co. of Osaka, Japan. ese materials are aziridine

ol i gi mrer ﬁh%}ege mve?ﬁiﬁﬁ P%n\;@m%ﬁ’b éﬂ&%ﬁl&%l’o‘%ﬂ%b@@éﬁghq Ir%evr@g jscosi ty

nodi fi er necessar ity of

genera
14 the print |1r9\'G Qagmgmtmﬁap@ wiBing $19 raad%acqon@nm thepregendr i nt i ng
dezi red. jWentionedn gendrally ranye fromsaboyt 200t dboat 20@9&9&@%5 uma@k[g%p] FM 8
and is av 0 it i s
desired t@Hrpc%mfﬁlafﬂ& g %cdgglg%& tF‘%? ﬁut%ﬁp%wn in @éﬂé@ @M}E b§§|s @A fg.?{

i nvent i orprodygtssareys)i %‘F" g foF use a&é!ﬂ@d’%wtpﬁﬁs ‘M'i“%ttbﬁélghef basis weighhproductabove,
t he bi ndeyre bBkterdda SJ’;{gted?.o.e\m;;aglg,\sjaiﬁldﬂigmaﬂIspmejmrrpo& te fabric 36 in a presel ected

paLLer 1 o e Fidag o b SRV B BBIEH b I

applled to th

pattern ieXamiMeer connected forming a net-like design on the surface. For
exanpl e, the binder material can be applied according to a di anond shaped
grid. The dianonds, in one enbogj can be square having a length

dimension of 1/8 inch. In alter enbodi nents, the di anonds conprising
the grid can Hexturedwiping prodsis mads from & hydraglically pntangled semposite metesial |

It EC hf . were cbmpamt\ﬁﬂﬁfndt?ﬁféﬁﬁréﬁanﬁ)mgtﬁi@ddumﬂe Wésﬁehﬁ?uyama sbmfapgl It ed tT ﬁ
e r1apri S a succession o I SCrete dots. IS
particul 4\9"@%‘2”&!’%@%‘?‘9{?& &%ﬁgo&ﬁ?fnﬁie&? ‘ed for use with | ower basis wei ght )
wi pi ng pr oductTyvo difierept W@'WMWﬁG rrgeyredianddested o The semulis of thedesis as .
do; st p{ Qe dostamied in TabsioH belowe Thkbabe web eisé@ iy inakettie EHMpleOWaS ideatical

subst anti r (0] ons,
appl yi ng aﬁﬁgp a% fggﬁé}j @Lwém%q%g tJ\&%ﬁPaﬁéﬁ\? gég{g%g?%veb r%e% &%8 Q%]tgﬁ%\})gr sel y
af fect t eontimiaysfilamsptsand thenthnepgh drieds The bage wiehis ayailablefran Kimberly- i s

pr ef er abl@adkCdrporation &8s WerkHuise M tMarufditurdd RagB afd ihall asdzis weight of In a

furth th

f abr 1 of waBP BRI ¥ ot Rontaindd SholEH A%, BY weibft, NorhB| Safhded (1°
dot's. ForKraf guigiand qqqug?ﬁe’e‘%‘ﬁﬁg%ﬁt’yp@ﬁ@em fRrnboRds eri al can be applied to
the fabric acqlatixigndinganatedatovas appligitd pth didbsof the bdise webtin adishscalppl i ed

to the :Ng%ttyntéys@nﬁé?l? ge'sﬂﬁﬂﬁﬁjn ﬁ@%e?he latex blnd&hﬁatghélq%peﬂ[ﬁ%)hﬁésaﬁgun g?” :

b I
surface ANdhe bess weR i amopintof 6?%&'&? weighte ?h% P"ﬂ‘%‘%ﬁ‘@ mﬁqx&{aeci/ ytilizing

the Micrex compressive treatment process set in the comb roll mode (although other
modes may be used). The process was run with a primary blade system (4 blades) set at
(in thousandths of an inch thickness): 0.010; 0.010; 0.020; and 0.010. Two retarder
blades were used. They postioned between the second and third primary blades and the

" third and fourth primary blades and each set at 0.005 inch. The combs were set at 1/8
inch and the compaction number was 81. Head pressure on the primary blade was 70 psi
and the mandre! pressure was 20 psi.



* cover from about 10%to about 60% of the surface area. Desirably, the

. bi nder nmat emadonzos2d cover from about 20%to about 40% of t hePETAUSIHISH ea
- of each side of the fabric. The total agount of binder material applied to
- each side of the fabric/web will preferably be in the range of from about
2% to about 15% by wei ght, based g1t he total weight of the web. Thus,

- when the binder material is applied fo each side of the fabric the total

add on wi|l be fromabout 4%to aboxlxt 30% by| wei ght . Once the fabric
36 is pripted with binder material, |the web gan be woind onto roll for
processing later at a different Iocatlonl or, aIt?rnat e kia be
continuouply fed SamnlefNumbm‘r proce<s5| ng sta I on eferring now to

FIG 2, t o \,/\ ||p| -y~ ‘a1 ettt PHOCeESS. The
print ed fabri c ﬁ‘% er‘ﬁ ed to 4 cofbact L‘lgt“atl n. Fderhl | y

speaki ng, ar FRaetor—pHot e LQA =e—Hpart texture
"~ to the web. hlggn?ss t‘ﬁ\ér@ act |P( Z];‘Eg tept.{ﬁl ng of*%Bhe |web is
ccarried obt—tHH ' = e RAPETAREZ COHPHESSHYe 06655~ crex
~ process efjui pnem"c“%ééévéﬁt;'ﬁ'f’g from|M Zq'%i Or)r pgr * oh of 28 ppl e,
aonal anlna-.oali
E/gss_achusex—t-s—J-t—-eD—s—egﬁ?-enan—at-ed—HM PTG A T ha-t——ggg-\,ﬁeﬁs H-agd 113\, Tﬁ% ‘,r | pment may

hst ead of or
in additipn to Mgtrengtic@)Pidapsi ve tiieatnent process equi pnent. The

printed féhl“lr‘ 36 .1 s LRWOLR frnma_gu%_#ﬂ_‘__}%ﬁ_axd s—fedito a
i crocreper 102. MPeG'ﬁPTr?L"EQF web 36 |i s 290pport 8 maf#2-?ol | 104 and
i ntroducedl into asiFemUe(dL wet Passageg 106 wheie it confjacts a pfimary

surface 1,18_.Lha.t__a.§.pJ.J_es_a_:f_a.Lce_agaLn¢f thetfabric 36 as it 15 introduced
into a treatment €B\3rRY Tensilerher e cqrpé887on|of 628 web #bAg A pl anar

di mensionj(e.qg., gtpe,{dﬂe ij ne dirgction) takes place. Once the
fabric 36lis conpacted Ji may he gulled thdough a cifr] ir yi ng
station 200. The GD@YQQT@S@( yi ng stlat i3980200 nd¥58e (ti+408d {f the binder

material printed '@“ﬁ@ otC is ngt fully qured as fhe fabrig 36 is
introduced_into the gCthﬂ statilon 100. AlterpatiVely and/or

addi ti onalILy, t he Water Ratestsdt i on 204 ne§:3de necds@@ry |i n(Befe hpplications
to dry the fabric., Depending upon tHe binder {materialg selectefl and/or the

rel ative drynesWatdr Gapactu(@m@) in dt hed7tppl|i cad@®ns |[drying slation 200
may not b¢ _needed. The curing or drying statilon 200 an includelany form of

heating ufits, sWaterGapackwPerans, Heat 398 rol|l erd4 fofcesd7Hdt ir, or the

drying station may he in the form ofl an ovenlenergized by infrared heat,
ni crowave [energy, Het Raf®{Sr the |ike. 4.2 oné& dr qwn-E@Fough dryi ng
station 2Q00Q._the fabric 36 can be trlansferred to anotHer

Oif Capacity (g/m2) 308 354 +14.9
Qil Capacity (%) : 327 354 +8.3
Drape Stiffness 8 29 -(64)

MD - dry (cm, max = 8)
Drape Stiffness 3.26 - -

CD - dry (cm, max = 8)

The above tests performed on the samples were done according to conventional
methods which are well known in the art.

These and other modifications and variations to the present invention may be
practiced by those of ordinary skill in the art, without departing from the spirit and scope of
the present invention, which is more particularly set forth in the appended claims. In
additibn, it should be understood that aspects of the various embodiments may be



| ocation for further processing or can be cut into comrercial size sheets
for packagiwg 90832 W pi ng product. After the binder rdEUS®BR16S

applied to the fabric and the fabric jg conpacted (and cured or dried, if
necessary), the fabric is ready for usé as a w ping product in accordance

with the, E&ESH@?d BOth g4 wn&? ﬁé\ln; Bt ¥ drhHorel %ggs;ord i) S8 .n%ssﬁ%ﬁh ng

st eps can ric as I'n one
enbodi nerﬂPPrqq?ée #!?br P% Qregpingdescriptionis &y way of exampleqeiy, and i #ot interdadct i on

r educi ng ta{imitithe inventidbersotfortimeraleschibea in sacH appendead plaings.pr oduct havi ng a
snooth, low friction surface. It should be understood that cal endering step
can be elimnated fromthe process if it is inportant to preserve as nuch
bul k as possible in fabric. Some exanples of friction reducing conpositions
that may be used are disclosed in U S. Patent No. 5,558,873 to Funk. et

al ., which is incorporated herein by reference. The friction
reduci ng conposition may be a quaternary lotion, such as a quaternary
silicone spray. For instance, the conposition can include a silicone

guat ernary ammoni um chl ori de. One conmmercially avail able silicone glyco
quaternary ammoni um chl oride suitable for use in the present invention is
ABI L SW nmarketed by CGol dschm dt Chem cal Conpany of Essen, Gernany.

The textured conposite nonwoven naterials made according to the above-
descri bed process provi de many -advant ages and benefits over.nmany w pi ng
products nade in the past. O particul ar advantage, the w ping products of
the present invention have the appearance and feel of a textile product.

In conparison to conventionally made untextured hydraulically entangl ed
conposite materials, the textured materials of the present invention have
much nore conformability and stretch. The textured materials may al so
provi de better w ping or scrubing properties because of the texture.
Further, the textured conposite materials of

16 the present invention have inproved wet bulk due to the texture and the
| at ex printing. The basis wei ght of paper w ping products nade
according to the present invention can generally range from about 20 to
about 200 granms per square neter (gsn), and particularly from about 35 gsm
to about 100 gsmm In general, |ower basis weight products are well suited
for use as light duty wi pers while the higher basis weight products are
better adapted for use as industrial w pers.



The present invention may be better understood with reference to the
fol | owi ng exgopPbees22 MPLE  PCT/USPBRI%F ed

Wi ping products made from a hydraul i cahlyy eWHed conposite material were

conpared Wi th non-textured wi ping products ” #ﬂﬁ y the sane
hydr aul i caw /A nposite materi al . m ent Wi pi ng

products tested. The results of { he" te%ts* are cont ai ned
in Table 1 bel ow. The base web used to nmake the sanpl es was identical and

was fornmed by witA dsstiesd for faymingoa fextures: borapositeamaterialoopenprisirg thé steps of:

avai | abl e 1 om K ool Dy BEFRUEa el ot ARG LML cpE, oo
Rags and mmaanqswgnmﬁ sugstantially sontinyous flagign {jsm The mat eri al cont ai ned
about 77% by wei ghtapﬁwg h eirdeSoibtenaltd akiemst onrisige afitheabehytand3% by

wei ght, pol ypropyl e @&&] 1AGScresdy i ed
to both sides of thg&b Se mggfl-zl\ﬁe%a?ngh sceﬁe pattgjlén}%é?s}gﬁél'g‘}sl y asr shown
in FIG 3.itsthisknegsanddmpaetexi€eri al (when dried) was present on the base
web in an anmount of 12% by wei ght. The printed web was textured utilizing

the Mcrex comy e?@%}ﬁ%tﬂcfdeﬁtmt Wh%ﬁﬁ ﬁ'\estﬁﬁdérr?nétgﬁal%mbrfsg%] bn Eggé‘ous

(al t hough ot her

bl ade syst@mtfﬁ'%‘-luéﬂ@s%c%%@eEtte’(ﬁ"?b”f‘?foﬁ§ angra gire PFRMCEHi ckness) :
0. 010; 0.010; O. 020 and 0.010. Two retarder blades were used. They

postioned bet dé;ﬁ\e%gmnagﬂé \[vnér@ﬁ'. tﬁ%ggﬁé&s%ﬁtﬁl?c&ﬂﬁ-{)sg%ﬁﬁf% dyd

fourth primary s _an were set at 1/8

i nch and tmts&ymahtu%ﬁurﬁehﬂitﬁxmmi bepyeed 3brutdnapd 37 drygarts PRI ade

was 70 psipigment, Bed betwees abputeisand 10 dwpaitd bpwexght of cure promoter.
17 TabI el Sampl e Nunber

1 2 Basi s Wi g g 104 dl
Thi ckness - dr y4( g method of @!aug 2 wherej the aqueous n:ugtgre comprises about 100 dry

parts by weight of curable latex polymer, between about 1 and 5 dry parts by weight of
pigment, and between about 4 and 6 dry parts by weight of cure promoter.

5. The method of claim 2, wherein the aqueous mixture has a pre-cure pH adjusted
to above 8 using a fugitive alkali and the mixture is cured at a temperature below the melting
temperature of the hydraulically entangled web.

6. The method-of claim 2, wherein the curable latex polynmer in the aqueous
mixture is cured prior to the compacting step.

7. The method of claim 2, wherein the curable latex polynmer in the aqueous
mixture is cured after the compacting step.

8. The method of claim 1, wherein the binder material is applied to a first side of
said web and to a second and opposite side of said web.

9. The method of claim 1, wherein the binder material is applied to said at least
one side of said web in an amount from about 2% to about 15% by weight.

10. The method of claim 1, wherein the web further contains a debonding agent,
the debonding agent inhibiting at least a portion of the fibrous component of the web from
bonding together.



Thi ckness - wet (nm 0. 59 0.74 +25. 4 MD G ab

Tensi |l e WO 9920822 6035 8217 +36. 1 St r ernmgitaugogR196sdr y
MD Grab Tensile 5007 6% +22. 3 Strength (g)
wet CD Grab Tensile 4637 6219 +31. 2

fz(r)eggt h (9) 1 1d:r}43 th'o ag cla%%e?%b ls%%fhgrst??a?f a;tp’jsgngafnctlon42(5)93 4
0.29 reducingAgent to at leaghens side phibpweb g/ np) 371 378

Water Capacity (9 393 364 . -(7.4) al
Rate (s) ity
(g/ n2) 1%0 g he metﬁovﬁgf Af:lanm 1, wﬁe_?e n g'ne bmée? n?gtelazl is %158% Jme%éba%

327 patterp4 +8. 3 Dr ape Stiffness

2.9 (64) MD - dry (cm max 8) Dr ape Stlffness
3.26

performed on tﬁeTQg%ﬂa%éjé\fzclagﬁmghgﬂ éf:e(%ﬁ%l ng w@&%&%?ﬁ%ﬁj\gﬁeﬁﬁrﬁhs whi ch

are wel |

vari ati ons tomhgtamfeer&o

pr esent
cl ai ns.

known in the art. These and ot her nodifications and

enbodi nent's npyeréthan about 0 up to to about 50 percent, by weight, of a nonwoven layer of

substantially continuous filaments; and _
regions containing binder material covering at least a portion of at least one side of
the composite material.

15. The textured composite material of claim 14, wherein the substantially
continuous filaments are conjugate spun filaments comprising at least one low-softening
point component and at least one high-softening point component and having at least some
exterior surfaces of the filaments composed of at least one low-softening point component.

16. The textured composite material of claim 14, wherein the fibrous component
comprises pulp. 7

17. The textured composite material of claim 16, wherein the fibrous component
further comprises synthetic fibers.

18.  The textured composite material of claim 14, wherein the composite material
further includes a secondary materials

19. The textured composite material of claim 18 wherein the secondary material is
selected from clays, fillers, starches, particulates, superabsorbent particulates and
combinations thereof.

20. The textured composite material of claim 14, wherein the material has a basis
weight of from about 20 to about 200 grams per square meter.

21. The textured composite material of claim 14, wherein the binder material
retains a colorfastness above 3 when exposed to liquids with a pH between about 2 and
about 13.

R iriatstialMEd® aceuréing te e prucdssqrefingd indidlinnar y

skill in t@g r@fn%) i geﬁq g g .hb %rfoa%ﬂ%éﬂp%n?ai‘gedf%%‘%'ﬁ'ﬁf?ﬁfﬁ’ec’gpégﬁded

In admnore then abputmmrseme WG\QF‘%PB@@ faysComperents of the various

* [+ L L} S *



18 interchanged both in whole or in part. Furthernore, those of ordinary

skill in thavenbrose2| appreciate that the foregoi ng descri pti SCTIUESBPIMAY

of exanple only, and is not intended tg4linmt the invention so further
described in such appended cl ai ns.

19 iﬁf Jhe 'I&Ftbu%ﬁ cofHpobity l'ﬁhféﬁalaofkfaﬁg:’lﬁe\ﬂh&@ e bfn@ef”ﬁﬁta?ern'hﬁ‘etams

conprising the Ically entangl ed

n rau
web conpr ias¢aigjfastness above %Wh%ﬁ’é}?ﬂsegfﬂjs Mmfgwnf%yer of substantially

continuous filanents; - applying a binder material to at |east
one side of thenepe @liflred composite materlapﬁmﬁtmnﬂ i the B JﬂEPﬁﬁt&fal refit
one of its planar dimensions tO I ncrease its th|c ness and inpart texture.

2. The netheriorstiessahove 3 when exppsedde icoRRlr naterial conprises an aqueous
m xture including a curabl el atex polyrrer a pignment, and a cure pronoter.

- 3. The nethod 0§y C H‘?é?éﬁa &iRg:.conmpri ses about 100

- dry parts by wel 8%%&@%[1%@?6\% ré Igzélﬁl)g(a'ﬁ ‘about 0.5 and 33 dry

~parts by wei ghta Bydraplisally,entanglgd U@E’\/@BW BGut 1 and 10 dry parts by wei ght
of cure pronoter. a fibrous ¢ompbeenteaitbd of cl ai m 2, wherein the aqueous

m xture conprises abgHé mgﬁ%%"' B%Jb%ﬁ?‘ﬁal\ﬁoﬂﬁﬁudﬁtsf%&@ eaghat ex pol ynmer,

i bet ween about 1 and P gment et ween ahoui 4

and 6 dry parts"%@"ﬁé%fﬁl"‘%f "&ﬁ'@" @pnga least a portipn g7t least eRRiSIER Ok | ai m

2, wher ei nthé leempasiteanaterialxt ur e has_ a pre-cure pH adjusted to above 8 using
a fugitive al Kajje@Gnb WebHasitlen dompatielGicHg 4t IEKTBRE BF #E FlaRs! @lieh8Bns

mel.ting o .
to increase its thickness and impart texture.

25. The textured composite material of claim 24, wherein the hydraulically entangled
web contains more than about 50 percent, by weight, of a fibrous component; and more
than about 0 up to to about 50 percent, by weight, of a nonwoven layer of substantially
continuous filaments.

26. The textured composite material of claim 24, wherein the hydraulically entangled
web contains more than about 70 percent, by weight, of a fibrous component; and more
than about 0 up to to about 30 percent, by weight, of a nonwoven layer of substantially
continuous filaments.

27. The textured composite material of claim 24, wherein the substantially
continuous filaments are conjugate spun filaments comprising at least one low-softening
point component and at least one high-softening point component and having at least some
exterior surfaces of the filaments composed of at least one low-softening point component.

28. The textured composite material of claim 24, wherein the fibrous component
comprises pulp.

29. The textured composite material of claim 26, wherein the fibrous component
further comprises synthetic fibers.

30. The textured composite material of claim 24, wherein the composite material
further includes a secondary materials

31. The textured composite material of claim 30 wherein the secondary material is
selected from clays, fillers, starches, particulates, superabsorbent particulates and

R O




tenperature of the hydraulically entangl ed web. 6. The net hod of
claim2, wWyp'ehtskhe curable | atex polynner in the aqueous PETRUBIRIPES cur ed
prior to the conpacting step. 7. The nethod of claim2, wherein
the curable |atex polynmer in the aqueous m xture is cured after the
conpacti ng,step. 8. The method of claim1, wherein the binder

mat er i a|°°ﬂéb"}9§§’|‘§‘£'8'ef’8 a first side of said web and to a second and
opposite side of said web. ' 9. The nmethod of claim1l1, wherein the
bi nder mat erigl e taRdledemipositeonateral of elaim 24 whesein theomatedakhasaibasis an

f v % i . 10. Th hod of
2?3?? 1&%%%&&%@{/@06%&#%%@ %%ﬁ?gﬁn%agmd@gtgﬁdi ng agent ,'et gt dgbogdi ng

agent inhibiting at | east a portion of the fibrous conponent of the web

from bondi ng 40 g&WiiRg product comprising the textured composite material of claim 24. 20
11. The nmethod of claim1, further conprising the step of applying a
friction reducing agent to at |east one side of the web. 12. The
nmet hod of claim 1, wherein the binder material is applied to the web in a
pattern. 13. The method of claim 12, wherein the pattern conprises
a grid-like pattern. 14. A textured conpestte material nade

according to the process defined inclaiml, t i mat eri al
containing a hydraulically entangl ed vvebJﬂMr“m“mmimn nore than about
50 percent, by weight, of a fibrous conporde 55" s more than about 0 up
to to about 50 percent, by weight, of a nonwoven |ayer of substantially

conti nuous filanents; and



regi ons containing binder material covering at |east a portion of at |east
one side of wdneymszposite naterial . 15. The textured BEFHS23/21865
material of claim 14, wherein the substantially continuous filanments are
conjugate spun filanents conprisigg | east one | ow softening point
conponent and at | east one high-s f{ i ng point conponent and havi ng at

| east sone exterior surfaces of the filanments conposed of at |east one

| ow sof t eni ng poi nt conponent. 16. The textured conposite materia
of claim 14, wherein the fibrous conmponent conprises pulp. 17. The
textured composite material of claim 16, wherein the fibrous conponent
further conpf AES S Nt hetic fibers. 18. . The textured conposite
mat eri al of \'VD ﬁ) pherei n the conposj& material further includes a
secondary maXgriNM s ' » 19. The tex{ured conposite material of claim18
wherein thejse terial is selegred fromclays, fillers, starches,
particul at es, -éa@\s hsofRent_garticul ates and conbi nati ons thereof.

20. The tethre'\boiaag @ material of claim 14, wherein the material has a
basi s wei ght of fry ab 20 to about 20 ranms per square neter.

21. The textured coO at eri al gof®@cl aym 14, wherein the binder

mat éri al retains a -+ ess abBve; 3 whep _exposed to liquids with a pH
bet ween about 2 and 23

21 22. The te
bi nder material retain
~ hypochlorite.

~ wherein the binder mater

claim 14, wherein the
en exposed to sodi um
Xt erial of claim 14,




a col orfastness above 3 when exposed to al cohol. 24. A textured
nonwoven C‘&Bﬁgﬁgﬁ mat eri al conpri sing: a hydr aul i capdprusssinavel ed
web conpri : a fibrous conponent; and a
nonwoven | ayer of substantially continuous filanments; and regi ons
cont ai ni ng binder material cover2nf3at |east a portion of at |east one side
of the conposite material, wherein the web has been conpacted al ong
at | east one of its planar dinmensions to increase its thickness and inpart
texture. 25. The textured conposite material of claim?24, wherein
the hydraulically entangled web contains nore than about 50 percent, by
wei ght, of a fibrous cgnponent; and nore than about O up to to about 50
percent, by wei ght, of nonwoven | ayer of substantially continuous
filanments. 261 Jhe textured conposite material of claim 24,
wherein the hydraulicallly entangl ed web contains nore than about 70
percent, by weight, of fi brous conponent; and nore than about O up to ta
about 30 percent, by weight, of a nonwoven | ayer of substantially

conti nuous fil anme e 7. The textured conposite material of claim
24, wherein the spbstangiplly cpntinuous filanents are conjugate spun
filaments conprising at]jgast ohe | ow softening point conponent and at

| east .one hi gh-softep;j poi nt  ¢onmponent and having at | east sone exterior
surfaces of the f Iigé cdgEoded of at |east one | ow softening point
conponent . .1 ¥he tNexgured conposite material of claim 24,
wherein the fibrogs co @nprises pul p. 29. The textured

conposite materialj of c wherein the fibrous conponent further
conprises synthet| i 30. The textured conposite nmaterial.
of claim 24, wher & #te material f@rther includes a secondary
materi al s 31. The textured conpoyf te=material of claim30 wherein

t he secondary material i§ selected fromcpays, fillers, st ar ches,
particul at es, superabsorfient particul ates and

FIG. 2




22 tonbi nations.thereof. _ 32. The textured conposite material of
claim 24, wiehodspsthe material has a basis weight of from aboRCTRS8/296Hout
200 grans per square neter. 33. A wiping product conprising the
textured conposite material of cl aé r}1§4
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