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The fibrous webs disclosed in Gentile, et al. are formed from an aqueous slurry of
principally lignocellulosic fibers under conditions which reduce interfiber bonding. A
bonding material, such as a latex elastomeric composition, is applied to a first surface of
the web in a spaced-apart pattern. The bonding material provides strength to the web
35 and abrasion resistance to the surface.
' ' . The bonding material can then be similarly applied to the opposite side of the web
... Jor further providing additional strength and abrasion resistance. Once the bonding
) ’r’n_'gterial is applied to the second side of the web, the web can be brought into contact with
a creping surface. Specifically, the web will adhere to the creping surface according to
40 the pattern by which the bonding material was applied. The web is then creped from the
creping surface with a doctor blade. Creping the web mechanically debonds and disrupts

the fibers within the web, thereby increasing the softness, absorbency, and bulk of the
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25  provides a method for forming a softened hydraulically entangled nonwoven 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 bonding material to at least one side of the web; and creping said at least one
side of the hydraulically entangled web.

30 The bonding material may be a conventional adhesive such as, for example, an
acrylate, a vinyl acetate, a vinyl chldride, or a methacrylate type adhesive.

The bonding material may contain an agueous mixture including a curable latex
polymer, a pigment, and a cure promoter. Desirably, the aqueous mixture inctudes about

100 dry parts by weight of curable latex polymer, between about 0.5 and 33 dry parts by

35 - weight of pigment, and between about 1 and 10 dry parts by weight of cure promoter. Even

. more desirably, the aqueous mixture includes about 100 dry parts by weight of curable latex
. polymer, between about 1 and 5 dry parts by weight of pigment, and between about 1 and 5
dry parts by weight of cure promoter. :
The aqueous mixture may have a pre-cure pH adjusted to above 8 using a fugitive
40  alkali and the mixture may be cured at a temperature below the melting temperature of any



30 wheotgeedi ng material may be a conventi onal adhesu;tg.,ééyg}hﬁ;,

for exanple, an acrylate, a vinyl acetate, a vinyl chlori or a
nmet hacryl ate type adhesi ve. T e bondi ng material may contain
an aqueous m xture including a curable |at pol ynmer, a pignent, and
a cure pronoter. Desirably, the aqueous mxture I ncl udes about 100

dry parts byindidtuadlicoaiponentabthe hydraslically eptangled bebween about 0.5 and 33 dry
parts by 35  weiphy cxﬁ&bleuﬂaﬁabiym%ﬂﬁu th@h&@é‘dhs@ﬁ%?e Pnag'B@ chfddirior Retes by

I ght of t
el udes. abuEPiRG SR fltemathnand/ar afiilopafc ihé sriabie ety olnimet o aatieus
bet ween abounixiuramiyedeuret afterthe grepirigiep.of pi gnent, and bet ween about 1

and 5 5 dry ppgd ﬁoﬁlﬂné’\ﬁbfﬂﬁﬁl E EH% I%rdQH‘étfﬁ'ét 'side of.the web and to a QSC@%‘% S

m xture may have bov itive
B Kal | “and” (RDORES P o Hieik Tha tondng materal Y e aroles [l faont S syl
t errper ature wéb mran amount from about 2% to about 15% by weight. It is contemplated that less

3 S curab eﬂkpah dhait %@3K%QD%B&utqf%)t&%&Mﬂﬂiﬁ%’nbb’m% beaghiRd 18%hcn side of the

I n the ‘agueous mture ure prior
crepi ng stepV ternat ively and/or additionally , the curable I at ex
pol ynmnerioi n the alheewels may furthericohtairea debyoridingcagent] tivd debiontiing ageabinhiditing ap.

5 - NEad it msmﬁ;hs%aaﬁptaﬁ%ﬂwe%ﬁeéﬁo@ bhfifh g g?eno,g g, web

and to a seco % materi al
may be appl i"@dusing agent&may be,arplied dpatjpasi gng side of theweb.i n an amount from
about 2%t o aboutTHeBorungwmatntl cantbe spplied teetip walban atpaterr. €8Bexample, thédan

about 2% (e. &tterr?ﬁx\%gtbe]a @d e Hﬂ%rrpgfl}%h %@al’é%ﬁé?nahus?%g 3 BEn@RRlbRd of fﬁg(ﬁﬂgh

side of the contain a debondi ng
agent, t4e dMENAYIAY VarRty of pallarns arergniemplated. “| east a portion of the
fi brous conponentThH prebentiention sndomptisees & agttidicfor fofmingi L¢dmybsite nonwoven

reduci ng. ag%ﬂé&eﬂ%ﬁ& ﬁlBRJdb?%etsﬁeﬁédofl g?)tsé]m\?eﬁg%' rﬂ%raqjhc% Ip%n‘ﬁ#& g web including

The bondlng materi al can be ern
the  #-pdi TRIPUS ReMPHEN apd adwr'w\e,endaxetref wbséﬁnﬂaltyrpogwoe's ﬁ@me@t&ﬁhe web
di scret e poihavinga firdbside and atseeorid Hide; (2) applyngraybondibg matetisitty thef firpedideesms

are. con,BPldé b in a preselocted oatdh HE Baflhg hAKRA! bélfl BREAITBIRS iy BT 4P

for formng
of : (1) pr oxﬂrﬂ?‘ﬁg?fgn}ﬁkﬂ”égr/q fobopt M&bfg\re&ﬂ RESAIY weputhepgnding materia) agmg
co rrpo nent aru*ed to adheresaid fayisideodf shitwelatd a fist grepimgtsurfacs)s(3) crepmerdatd firshe

mteri al 1o ey e iebogttsrilseind SRR Jenigsdt oot ﬁ“‘“’ P

bondi ng mat e?eFQ" Bidp H§ in3prepleted 9@ﬁ%md@emna'ﬁg agent beifgagde
about 2%st o sioond sitie ¥ &y ameughfrorntabsuati 29 wedbout he%thmdelgm omﬁeewetalth@eomtgng
gfggl 'ﬁlg Z‘glh ﬁé\'kﬁlﬁd listld 15'atRer@ithe S hnieRid & the Whb B3 a SE&MdWesiHG EGtRe; (3)
and (53 creping said second side of the web from the second creping surface.
The present invention also encompasses a softened hydraulically entangled
composite material made according to the process described above. The composite
‘30 material contains a hydraulically entangled web that includes a fibrous component and a
nonwoven layer of substantially continuous filaments; and regions containing bonding
-¢.~& material covering at least a portion of at least one side of the composite material. Desirably,
SOEY the hydraulically entangled web includes more than about 50 percent, by weight, of a
| s w«fibrous component, and more than about 0 up to about 50 percent, by weight, of a
35 & nonwoven layer of substantially continuous filaments. More desirably, the hydraulically
be= entangled web includes more than about 70 percent, by weight, of a fibrous component,
*3%U7 - ‘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 monocomponent filaments or they
40 may be conjugate spun filaments having at least one low-softening point component and at
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eria hat may retain a col orfastness above
3 when exposed to liquids with a pH between about 2 and about 13. The
conposi t s Definfibfgi al may incorporate a bonding material that retains a

gglrrg(r)fs ?f te n ﬁ;f e?|b 0%@ ?e&’%ﬁécfg %r%otggﬁ Wﬁ%@er‘i RbRedh H@B“b?@f?\%@ WeH h&ing'd Structure of
individual ﬁbers or threads which are lnterlald but not in an identifiable mannerasina
knitted fabric. Nonwoven fabrics or webs have been formed from many processes such as
for example, meltblowing processes, spunbonding processes, and bonded carded web
30 processes. The basis weight of nonwoven fabrics is usually expressed in ounces of material
* per square yard (osy) or grams per square meter (gsm) and the fiber diameters usefut are
s *’““h-s'ually expressed in microns. (Note that to convert from osy to gsm, muitiply 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
s Y“from about 0.5 microns to about 50 microns, or more particularly, microfibers may have an
S average diameter of from about 2 microns to about 40 mictons. Another frequently used
e)ébression 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
40 fiber has a denier of about 1.42 (152 x 0.00629 = 1.415).
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may be m cr ofi ke ofMtHeSdkiriBYd REmERS M bRy Apidly reduced as by, for example, eductive
drawing and/or other well-known spun-bonding mechanisms. The production of spun-
bonded nonwoven webs is illustrated in patents such as, for example, in U.S. Patent No.
4,340,563 to Appel et al., and U.S. Patent No. 3,692,618 to Dorschner et al., U.S. Patent no.
30 3,802,817 to Matsuki et al., U.S. Patent nos. 3,338,992 and 3,341,394 to Kinney, U.S.
Patent no. 3,502,763 to Hartman, U.S. Patent 3,502,538 to Levy, and U.S. Patent no.
3,542,615 to Dobo et al. Spunbond filaments are generally not tacky when they are
deposited onto a collecting surface. Spunbond filaments are often have diameters larger
than 7 microns, more particularly, between about 10 and 20 microns.
35 As used herein, the term "conjugate spun filaments” refers to spun filaments and/or
) fibers composed of multiple filamentary or fibril elements. Exemplary conjugate filaments
may have a sheath/core configuration (i.e., a core portion substantially or completely
enveloped by one or more sheaths) and/or side-by-side strands (i.e., filaments)
] configuration (i.e., multiple filaments/fibers attached along a common interface). Generally
40  speaking, the different elements making up the conjugate filament (e.g., the core portion, the
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As used herein, the term "low-softening point component” refers to one or more
30 thermoplastic polymers composing an element of a conjugate spun filament (i.e., a sheath,
core and/or side-by-side element) that has a lower softening point than the one or more
polymers composing at least one different element of the same conjugate spun filament
(i.e., high-softening point component) so that the low-softening point component may be
substantially softened, malleable or easily distorted when at or about its softening point while
35 ' the one or more polymers composing the at least one different element of the same
conjugate spun filament remains relatively difficult to distort or reshape at the same
conditions. For example, the low-softening point component may have a softening point that

is at least about 20°C lower than the high-softening point component.
As used herein, the term "high-softening point component” refers to one or more
40  polymers composing an element of a conjugate spun filament (i.e., a sheath, core and/or
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and/ or Hansen and Pennings. The H&P pattern has square point or pin bonding areas wherein
: 35  each pin has a side dimension of 0.038 inches (0.965 mm), a spacing of 0.070 inches
(1.778 mm) between pins, and a depth of bonding of 0.023 inches (0.584 mm). The
resulling pattern has a bonded area of about 29.5%. Another typical point bonding pattern
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

40  0.097 inches (2.464 mm) and a depth of 0.039 inches (0.991 mm). Another typical point
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- The weighted average fiber length may be expressed by the following equation:

k
S (x*n)n
=0

s where k = maximum fiber length
x; = fiber length
n; = number of fibers having length x;
n = total number of fibers measured.
. The term "low-average fiber length pulp" as used herein refers to pulp that contains a
40 significant amount of short fibers and non-fiber particles. Many secondary wood fiber pulps
may be considered low average fiber length puips; however, the quality of the secondary
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35  Brief Description of the Drawings
Sl FIG. 1 is an illustration of an exemplary embodiment of a process for forming a
hydraulically entangled web.
FIG. 2 is a schematic diagram of one embodiment of a process for double creping

a paper web in accordance with the present invention;
40
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25 The pulp fibers may be any high-average fiber length pulp, low-average fiber length
pulp, or mixtures of the same. Exemplary high-average fiber length wood pulps include
- those available from the Kimberly-Clark Corporation under the trade designations Longlac
19, Coosa River 56, and Coosa River 57.
The low-average fiber length pulp may be, for example, certain virgin hardwood pulps
30 and secondary (i.e. recycled) fiber pulp from sources such as, for example, newsprint,
reclaimed paperboard, and office waste.
Mixtures of high-average fiber length and low-average fiber length puips may contain
a significant proportion of low-average fiber length pulps. Other fibrous materials, such as,
for example, synthetic fibers, staple length fibers, and the like may be added to the pulp
3s fibers.

c These other fibrous materials may be “non-bonding fibers” which generally refers to
fibers that do not undergo hydrogen bonding during formation of the web. Non-bonding
fibers can include, for instance, polyolefin fibers, polyester fibers, nylon fibers, polyvinyl
acetate fibers, and mixtures thereof. The non-bonding fibers can be added to the web in

40  an amount from about 5% to about 30% by weight. Fibrous material such as, for example,
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cont i nuous fid a%%lents 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
25  reducer.
A continuous filament nonwoven substrate 20 is unwound from a supply roll 22 and
travels in the direction indicated by the arrow associated therewith as the supply roll 22
rotates in the direction of the arrows associated therewith. The nonwoven substrate 18
passes through a nip 24 of a S-roll arrangement 26 formed by the stack rollers 28 and 30.
‘30 The nonwoven substrate 20 may be formed by known continuous filament nonwoven
extrusion processes, such as, for example, known solvent spinning or melt-spinning
processes, and passed directly through the nip without first being stored on a supply roll.
Desirably, the continuous filament nonwoven substrate is a nonwoven web of conjugate
spun filaments. More desirably, the conjugate spun filaments are conjugate melt-spun
“"35 - filaments such as, for example, conjugate spunbond filaments. Such filaments may be
B shaped filaments, sheath/core fllaments, side-by-side filaments or the like. The conjugate
melt-spun filaments may be spiittable filaments.
The spunbond filaments may be formed from any melt-spinnable polymer, co-
polymers or blends thereof. Desirably, the conjugate spun filaments are conjugate melt-spun
40 filaments. More desirably, the conjugate spun filaments are conjugate melt-spun filaments
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enﬁgd! mﬁné g@\{hteh%liy{%%ﬁciiﬁ‘a rsFH&%thnanvil rcﬂie: @Qirrgw, t}fﬂa %ﬁ&’%atﬁ%ﬁ%dﬁavlgfh\’pihgond
Cane s §Eeire e SO AR o IS ek b ety g sk wrce
fibers, 25 areafrom about 10 percent to about 25 percent when contacting a smooth anvil roll..
Although pin bonding produced by thermal bond rolls is described above,
embodiments of the present invention contemplate any form of bonding which produces
- good tie down of the filaments with minimum overall bond area. For example, ultrasonic
bonding, thermal bonding, a combination of thermal bonding, ultrasonic bonding and/or latex
30  impregnation may be used to provide desirable filament tie down with minimum bond area.
‘Alternatively and/or additionally, a resin, latex or adhesive may be applied to the nonwoven
continuous filament web by, for example, spraying or printing, and dried to provide the
desired bonding. If splittable filaments/fibers are used, hydraulic entangling may be used to
provide the desired level of bonding alone or in combination with other bonding techniques.
35" “ When conjugate spun filaments are used to form the nonwoven substrate 20 or are
' included in the nonwoven substrate 20, the nonwoven substrate may be relatively lightly
bonded or even unbonded prior to entanglement with the pulp layer.
The pulp fiber layer 18 is then laid on the nonwoven substrate 20 which rests upon a
foraminous entangling surface 32 of a conventional hydraulic entanglfng machine. It is
40  preferable that the pulp layer 18 is between the nonwoven substrate 20 and the hydraulic
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conj ugat e rrelrmatgrpah rméy |benebtaiped from Albany International of Portland, Tennessee under the
designation FormTech 14 Wire. The wire may be described as a 14-C Flat Warp 14 x 13
30 mesh, single layer weave. The warp strands are 0.88 x 0.57 mm polyester. The shute
strands are 0.89 mm polyester. The average caliper is 0.057 inch, Air Permeability 725 cfm

(cubic feet per minute); and the open area is 27.8 percent.

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

35 32 downstream of the entangling manifold so that excess water is withdrawn from the
hydraulically entangled composite material 36.

After the fluid jet treatment, the composite fabric 36 may be transferred to a non-
compressive drying operation. A differential speed pickup roll 40 may be used to transfer
the material from the hydraulic needling belt to a non-compressive drying operation.

40  Alternatively, conventional vacuum-type pickups and transfer fabrics may be used. If
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38 A viscosity modifier or additional water may also be part of the formulation if the
viscosity is not in the proper range for printing after the addition of all ingredients.
An acceptable latex polymer system for use in this invention should be cross-linkable
at room temperature or at slightly elevated temperatures and should be stable to ambient
weather conditions and be flexible when cured. Examples include polymers of ethylene

40  vinyl acetates, ethylene vinyl chlorides, styrene-butadiene, acrylates, and styrene-acrylate
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pol yest ees Tipsometer agy becamastive at g pbisvhi¢hiis eutrg! or aeidigsaiatthgbinges cf m
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
30 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
_ édmmercially from the B.F. Goodrich Company of Cleveland, OH. Another acceptable cure
promoter 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.
§35s Lo A viscosity modifier, though generally not necessary, may be used if the viscosity of
the printing composition is not suitable for the method of printing desired. One such suitable
viscosity modifier is known as ACRYSOL® RM-8 and is available from the Rohm & Haas
Company of Philadelphia, PA. If it is desired to reduce the viscosity of the printing
composition of this invention, water may simply be added to the mixture.
40 Other suitable bonding materials that may be used in the present invention include
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a diamond shaped grid having discrete dots applied to the web within the diamond
_ shapes.
30 The binder material agent can be applied to each side of the fabric so as to cover
almost any amount of surface area. For example, the binder material may be applied to
- cover from about 10% to about 80% of the surface area. Desirably, the binder material
will cover from about 20% to about 40% of the surface area of each side of the fabric. The
total amount of binder material applied to each side of the fabric/web will preferably be in
35 . the range of from about 2% to about 15% by weight, based upon the total weight of the
~web. Thus, when the binder material is applied to each side of the fabric, the total add on
. will be from about 4% to about 30% by weight.
Referring now to FIG. 2, there is shown an exemplary embodiment of a process in
which a bonding material is applied to both sides of a web 36 and both sides of the web
40  are creped.
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pi gment  of YGh @& anyen energigeddydnfrared heals microwave energy, hot air or the like. The
drying station 84 may be necessary in some applications to dry the web and/or cure the
first and second bonding agents. Depending upon the bonding agents selected, however,
30 inother applications drying station 84 may not be needed. Care should be taken so the
temperature of the web at the drying station does not get high enough to degrade the
strength of the web. Desirably, the bonding material is adapted to cure at low
- temperatures so a curing station is not required.
Once drawn through the drying station 84, the web 36 can be transferred to
35  another location for further processing or can be cut into commercial size sheets for
- . packaging as a cloth-like wiping product.

The bonding agents applied to each side of the web 36 are selected for not only
assisting in creping the web but also for adding dry strength, wet strength, stretchability,
and tear resistance to the paper. The bonding agents also prevent lint from escaping

40 from the wiping products during use.
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n another embodlment the friction reducmg composmon is applied to one side of

the web in an amount from about 0.4% to about 2% by weight and particularly from about
0.4% to about 1.4% by weight, based upon the weight of the web.

30 After being sprayed with the friction reducing composition, the web may be fed to a
dryer, such as an infrared dryer, to remove any remaining moisture within the web.

The web can then be wound into a roll of material, which can be transferred to
another location and cut into commercial size sheets for packaging as a wiping product.
The textured composite nonwoven materials made according to the above-

35 déscribed 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.

tn comparison to conventionally made untextured hydraulically entangled
composite materials, the textured materials of the present invention have much more

40  conformability and stretch. The textured materials may also provide better wiping or
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discrete dots applied to the web within the di anond shapes. 3 0
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'58 pz;ts Z? %8n g@g&nr%cﬁ'aé%géﬁ n&kﬁ&ﬁ%@ ﬁ{)btnufactured %ﬁﬁé é&gﬁécﬁ)g paki@Welht gener al y
approximately 55 gsm The material contalned about 75%, by weight, Northern Softwood
Kraft pulp and about 25%, by weight, polypropylene spunbond. Results of testing this
material are reported in Table 1 under the heading Sample 1.
The two creped samples were printed with a latex bonding material on both sides.

30 In each case, the latex bonding material was applied according to a % inch diamond
pattern in combination with an over pattern of dots. The latex bonding materials were
mixed to contain 33% latex solids and were printed at a print pressure of 30 pounds per
square inch. The latex bonding material was applied to each surface of the base web in
an amount of 5% by weight. The samples were creped on each side according to the

35  procedure shown at FIG. 2 utilizing creping dryers set at 210°F, 10 degree creping blade,
18 degree shelf angle to achieve approximately a 15% crepe.

One creped sampie was printed with a latex available from Air Products under the
designation Airflex A-105. This sample required curing in a cure oven set at 280°F for less
than one second. Results of testing this material are reported in Table 1 under the

40 heading Sample 2.
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contact with a first creping drum60 by a press roll 62. The web

adheres to crepi ng\ndth@ﬁtréaea Barhple waas! prinfid witia Ik availdtte romdB.FgGagdrith dias

at cachmont - 15'/BEF-OH" P VEARE Foeh BL riiRa il I Aoy ot JOFRL H et
partial ly drwasgnixerkwitkeaboutilie by weight.orf g gusie promaigreayaiiadle framiBfip@pedrisPe of
the drumis pgadig ﬁEifonWﬂ@—?t oTHiCRRRAE s BA a3iridReWefivative. App?bxutdaﬁely\eb%, by

Once adhered to rum 6

croping > welght, g8 8 aereridh Aogte Cardet e RS H rARART Pk ptbmdtef A
roll 60 by t lamaliamount @ffdefn@mrmgsmo adgled d hissampig regkiiedhae additiongd curing.
control | ed pﬁe&@lfsrbf(téﬁi?@ tﬁlQ maiiaBR: reported in Table 1 ukdis eheshedih Sarmgle\deb 36
can be advanced by pull "rolls 66 to a second bondi ng agent
application station generally 68. Station 68 includes a transfer roll 70 in
contact with a rotogravure roll 72, which is in communication with a
reservoir 74 containing a second bondi ng agent 76. Simlar to station
50. second bonding agent 76 is applied to the 20 opposite side of the web
36 in a preselected pattern. Once the second bondi ng agent is

applied, web 20 is adhered to a second creping roll 78 by a press roll 80.

The web 36 is carried on the surface of creping drum78 for a
di stance and then renoved therefrom by the action of a second creping
bl ade 82. Second creping blade 82 perforns a second controlled
pattern creping operation on the second side of the web. 25 Once

creped for a second tinme, the web 36, in this enbodinent, is pulled through
a curing or drying station 84. The drying station 84 can include any form

of a heating unit, such as an oven energi zed by infrared heat,
m crowave energy, hot air or the like. The drying station 84 nay be
necessary in sone applications to dry the web and/or cure the first

and second bondirng agents. Dependi ng upon the bondi ng agents sel ected,
however, 30 in other applications drying station 84 nay not be needed.

Care shoul d be taken so the tenperature of the web at the drying
station does not get high enough to degrade the strength of the web.
Desirably, the bonding material is adapted to cure at | ow

tenperatures so a curing station is not required. Once drawn

t hrough the drying station 84, the web 36 can be transferred to 35 another
| ocation for further processing or can be cut into commercial size sheets
for packagi ng as a cloth-1ike w ping product. The
bondi ng agents applied to each side of the web 36 are selected for not only
assisting in creping the web but also for adding dry strength, wet

strength, stretchability, and tear resistance to the paper. The
bondi ng agents al so prevent lint fromescaping 40 fromthe w ping products
during use.
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| n conpari sonwaopssaosasent i onal |y made untextured hydraulically péetagedadsy
conposite materials, the textured materials of the present invention have
much nore 40 conformability and stretchg,The textured materials may al so
provi de better w ping or ;

19 scrubbing properties because of the texture. Also, the better

ti e-down or bondi ng of the fibrous material provides greater abrasion

{ esit st agce, | ower Trevatove melisté pafdrmed dndhd eamples were derie suegiding E@hmion%lhe
extured co A=l} | o rove

wet bul k due %héﬁse@t%gﬁ Ef‘%'g%ﬁ?v{@'%gg?} %Irlnl tﬁﬁﬁ%\}fi@gg' ¥§b‘;r _ref?hsletg?t%i S

wei ght of sofabegsien atdetenmings EagY syclesintakos for @dgpes wining product to

rrgt e [ i glos 5 nMadRvars @ in Hok.t ik wipe tpptest abveidetimins t e 8RRl kY15 ﬁﬁlgﬁ}:fdff)m
abou (0] - Gl I ual e [ L1 I

f rom about 3%"%%’%5%‘%3%’83%90%68%%38@ d *?%P%@WM’,%%M?‘H&E%@%@S%F d
products are wel | Theseaqd pther modifiggtiansgmd vatiations to the piegent énvighiioremean e

hi gher basi s grgitig§ b ke of drdiiRy BRI Infthe aftaRiteslit tepartisefram tha Spiat éridadc_oéé) of
\rMe]P g; Zn ce to tIPt;]Bre,ssm ig%er“igr[u,eﬁl%gﬁ isﬁé%ab&:ﬂlaﬁ?%gtbfgnﬁ% t%g rap%é‘r?féds élagr%csi. ] h
EXAVPLE 10  addition, it siguid beyunderstaed that espacis efitbevariang emhodionenis owwpesi t e

Tt o al - TvaRelchifged B6T i whole &r IFHE furrihdrePMose of GRS U actull
Crepi ng oper APPIRFAE T ETAISOONG SPUIRIED & MWy REsamA ol e ot infendét fo
unt reat ed (i Jimit theinyehtinresd furthendesceapretin swchappendeddlains.nade of essentially

t he sane 20 hydraulically entangl ed conposite material.
Three different w ping products were produced and tested. The results of

the tests are contained in Table 1 below. The base web used to nmake
t he sanpl es was identical and was forned by wet-depositing a paper
web onto a nonwoven web of substantially continuous filanments and

then through dried. The base web is available fromKinberly- 25 G ark
Cor poration as Wrkhorse Manufactured Rags and had a basis wei ght of
approxi mately 55 gsm The material contained about 75% by weight, Northern

Sof t wood Kraft pul p and about 25% by wei ght, pol ypropyl ene spunbond.
Results of testing this material are reported in Table 1 under the
headi ng Sanmpl e 1. The two creped sanples were printed with a

| at ex bonding materi al on both sides.



30 In each case he I erial was applied accordln

[err] inch dm Imlmmmuu“mmmm nati on with an over h’%?%
dots. The | atex bondi ng*mafert alfs Werd m xed to contain 33%Iat ex
solids and were printed at a print presséBe of 30 pounds per square
I nch. The | atex bond| ng materl al was applied to each surface of the base

web in by wei ght. The sanples were creped on each

si de according t ’ q-?étﬁod f'?&ﬁﬁﬁblé Borhpeuite rshwblén material d:dmd»rrsmgcmerstems of
er r

dryers set at 21 e e crepin e
angl e to achi eve appr o H‘éﬁ"@l rﬁ@@?'gpeéﬁ%‘g?eﬂgeeb compr|5|n91%§g>?&5csrc§ s
was printed awddnenvaveniayaveai stmbtaehallymmupuﬁ!@manﬁsamnhdéﬂ atbeading mater fa' t°

des&ggat|50nFﬁ1c|éggt%eé'd%Q§sa,‘5 b: A4P! e reqU| red curing in a cure oven set
at err
mat er | gl a]r e reported F’ﬁp'ﬂglﬁa@éhgﬁr%g@‘?ee g‘ﬁ% °56’3%YH@A‘@H3'§ eggaﬁgieg%ébh' ’

20 Anot her creped sanple was printed with a latex available from

B.F. Goodrich of F\\ﬁ'ﬁ tﬁf?_ﬂ as gé'ﬁné%em'él\é%ﬁ[ @Qéﬂemzé\h‘i‘@goﬂldﬁ atéﬁﬁﬁns@bﬁd t8lais

a carboxyl ated acry % ht f
cure pro)r/mt efirshgide PBWPéNqbrWth:se"@B‘iﬁg‘} eﬂp%g%%’ﬁa& %Banw (I)\/A[)ér\rlv]e;g Thlg :

materialigs an aziridine derivative. Approximately 0.5% by weight, of an

anmoni um chl of | de sCal Abhah LSRRI 2 BRerkiMedritlide diewsb arptRr . A

smal | amount of defo
curing. ResuS@@néfS‘qeé!ft‘h%E{ePﬁf%crﬁﬁ?‘ér| al are reported in Table 1 under the

headi ng Sanpl e 3. 21
'2I'abl el 3 4, A%gi%ﬁ a@%& ined mﬁgalm 1, w ;ere the bonding material compnsés a
62 15  material selected from the group cons:gtmg an crylate a vinyl acetaE%e a vmﬁ ch%nde

and a methacrylate.

5. A method as defined in claim 1, wherein the bo'nding material is applied to least
one side of the web in an amount from about 2% to about 15% by weight.
20
6. The method of claim 1, wherein the bonding material comprises an aqueous
mixture including a curable latex polymer, a pigment, and a cure promoter.

7. The method of claim 6, wherein the aqueous mixture comprises about 100 dry
25  parts by weight of curable latex polymer, between about 0.5 and 33 dry parts by weight of
pigment, and between about 1 and 10 dry parts by weight of cure promoter.

8. The method of claim 6, wherein the aqueous mixture comprises about 100 dry
parts by weight of curable latex polymer, between about 1 and 5 dry parts by weight of
3o  pigment, and between about 4 and 6 dry parts by weight of cure promoter.

9. The method of claim 6, 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.

3s
B 10. The method of claim 6, wherein the curable latex polymer in the aqueous
mixture is cured after the compacting step.

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

I's sanple required no additional
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Strength - 155 (0z) Machi ne Directi on
Stretch (% 27 - 42 Cross-Direction Tensile Strength
58 85 . 80 _ (0z) 24 Cross-Direction
134 140 137 ' Stretch (% Cross-Direction
- 69 75. 6 Wet Tensile Strength (oz/in) Taber
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10 15. A composite nonwoven material made according to the process defined in

claim 1, the composite material containing a hydraulically entangled web comprising:
more than about 50 percent, by weight, of a fibrous component;
more than about 0 up to about 50 percent, by weight, of a nonwoven layer of
substantially continuous filaments; and
15 regions containing bonder material covering at least a portion of at least one side of
the composite material.

16. The composite material of claim 15, wherein the substantially continuous
filaments are conjugate spun filaments comprising at least one low-softening point
20 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.

17. The composite material of claim 15, wherein the fibrous component comprises
pulp.
25
18. The composite material of claim 17, wherein the fibrous component further
comprises synthetic fibers.

19.  The composite material of claim 15, wherein the composite material further
30 includes a secondary materials

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

35 '

21. The composite material of claim 15, wherein the material has a basis weight of

from about 20 to about 200 grams per square meter.

22. The composite materia! of claim 15, wherein the bonder material retains a
40 colorfastness above 3 when exposed to liquids with a pH between about 2 and about 13.

RN A



22 The above tests perfornmed on the sanples were done
accor di ng-t o YE8AY2HE! onal nmet hods which are wel | known |PW?§°85H57

From the above table, Taber refers to an abrasion test that

det erm nes how many cycles it takes for &5paper wi ping product to 5
develop a [err] inch hole. The wipe dry test above determ nes the area of a
1.5 ml| pool of water that will be absorbed by a sheet of a paper

Wi pi ng product ha;as Mhefedp@iosite Habdriabdf&Rim 15, wherein the bindérafigtefidl detainb ar

;Tr)g:.‘,I : gggl 83‘%! g‘vg§ g%&%&?‘%ﬂo?{?%‘;?&{oﬁ%ﬁ‘r‘fb I nvgﬂé\ﬁ't?ﬂogﬁydggart ing fromthe

spirit and scope of the present invention, which is nore particularly

fﬁ; t f grtfesclt n thetﬂe)pmym s faterialof baim 1€d»dhérélﬂﬂhe bﬁﬁmﬁﬁbﬁﬁggﬂ st god
S S \/ | [
whol e olro in ?gq,r{as nest ?%%’Fgﬁ‘wﬁen ?’f?8§%&]{9fal'ir{’?‘§lr nary skill in the grt will

appreci ate that the foregoing description is by way of exanple only, and is

not intended to 25 A pldthdd fof REminYELEhSBsitE AohWbidithatéRaIdditRingthe btebs of:
appended cl ai ns. 23

WHAT |'S CLAI MED |Rgoviding a hydraulically;entanglpd weh,eprpryising, A fibryis £ompaneRt and 2
nonwov ernLomat rnwalen ayenrof substantiadly sondipgousffilaments, the web having a first sgilecariddt ng a

hydraul i cal | goc8R4 86! uwa%emh%ww;awth §.de<amwgs .napresaa&ea

1 |8 e s Do oI A3 i rSLGS b ar BB W S A

crepi ng sai datmut t8%ty vesightsif daidovelt, baid ivpddiag materal Yeiag uaed)tocabihsebsaid first
2. A net hod Qéegpgdd'lﬁg? %y ‘fi*é%?p?n f@pﬁ&@l n said bonding material is applied

to a firs ond and, o 0|te side of the
web. 1015 creping sald rrstsudec% theweb?ro the first crepmgpé?.l ace

applying said bonding agent to the second side of the web in a preselected
pattern, the bonding agent being added to the second side in an amount from about 2% to
about 15% by weight of the web, the bonding material being used to adhere the second
side of the web to a second creping surface; and
20 creping said second side of the web from the second creping surface.

26. A nonwoven composite material comprising:
a hydraulically entangled web comprising:
a fibrous component; and
25 a nonwoven layer of substantially continuous filaments; and
regions containing bonder material covering at least a portion of at least one side of
the composite material,
wherein at least one side of the web has been creped.

30 27. The nonwoven material of claim 26, wherein the hydraulically entangled web
contains 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.

3s 28. The nonwoven composite material of claim 26, wherein the hydraulically
' entangled web contains 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.

40 29, The nonwoven composite material of claim 26, wherein the substantially
continuous filaments are conjugate spun filaments comprising at least one low-softening

* c L M $ *
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3. A net hod i,ned in claim?2, wherein the first side of
WO 9920421 P
4.

e

t he - second sirde of the web are creped. 547 as
defined in claim1, wherein the bonding naterial conprises a 15 mat eri al
sel ected fromthe group consisting of arfacrylate, a vinyl acetate, a vinyl
chlori de, . and a nethacry] ate.. . . 5. A nethod as,defined in
claim 1 whBsEh GoTRBeBLATL ot Fabane gl Sqfieniag SPint rpRPneBLANd having 2 st e of
the web in exteAsrsurfacds of thesfilarnent® tornposed @fiat 1&adt ene Jowksofiening pbint &6mponent.

6. The nethod of claim1l1, wherein the bonding material conprises an aqueous
m xture includi ng a_curable | atex polyner, a pi g%réent, and a cure pronoter.
7. The method of 3@1 Ah@NeNWAyeR campositednalenial gl cairs 26, whareiuhe fiPOES carppRRent 0o
dry 25 s pagdrpfises\waipght of curable | atex polymer, between about 0.5 and 33
dry parts by wei ght of pi gnent, and between about 1 and 10 dry parts
by wei ght of cure pronoter. 8. The nethod of claim6,

wher ei n t he aque8dlis The reawevepsepIfosits matesiat of tiim @6y wherein the fibfosis igpmpangyt
of curabl e fiphexcsfprigsssynthetiois.about 1 and 5 dry parts by wei ght of 30
pi gnent, and between about 4 and 6 dry parts by weight of cure pronoter.

9. The nethod of claim6, wherein the aqueous m xture has a pre-cure pH

adj ust exp t 82.abo\Vbe Bomwiven campaosiietrnaterial bkelaim 26 whetein thexompesites cur ed
at a tenper gl RRhéMhdtRsBddcbihry material emper ature of the hydraulically
ent angl ed web. 35 10.” The method of claim®6, wherein the
curable |l atex polymer in the aqueous m xture is cured after the
conpacti ng step. 33. The nonwoven compdsite Thateniat dhalaimd¥2 whexeimthie sagbadary matdrial iseb
further coniai { : ; %&,' i ting at

| east a goor%ei?‘%gé%?o@ekﬁe&? Tchlglregﬁgg%g%gﬁgﬁ?&%?’ ?%g%\%g%&? ?om ‘altéy%r{glndi ng
toget het® ~ ©om inations thereof. 24

12. The nmethod of claim1l, further conprising the step of applying a

friction - . 34. The nonwoven composite material of claim 26, wherein the material has a basis
weight of from about 20 to about 200 grams per square meter.
20 35. A wiping product comprising the nonwoven composite materiai of claim 26.

—_—
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reduci ng agent to at |east one side of the web. 5 13. The

net hod of - ¢l ¥PY208%herein the bonder material is applied to tHEWRHB2%7 4
pattern. 14. The method of claim 13, wherein the pattern
conprises a grid-like pattern. 10 15. A conposite nonwoven
mat er i al mador ding to ‘the processl defined in claim1, the

conposite na al (BxH aining a hydraulically entangled web conpri sing:
nore than aoul $&POrch by wei ght, of a filgous conponent;
nore than abg &Vbﬁ, it 50 percent, by rght, of a nonwoven | ayer of
substanti al | NUOQ i | aments; and 15 regi ons containing
bonder nmatel, a rn%w | east ‘a portionfof at |east one side of
'w :-?_ 16. The conposite material of claim
al Ky conti nuous filaments are conjugate spun
N eas\ one | ow softeni ngapoi nt 20 conponent and at
conponent, aggl ha¥i ng at | east sone
ents co etN of /at | east one | ow softening
material of claiml15,
> 18.
4 conponent further
conprises synthetic fibé The gonposite material of
claim15, wherein the coNpOg<&E—E ' Le¢l udes a secondary
materi al s X ' bf €¥aim 19, wherein
the secondary material is % fromclays, fillers, starches,
parti cul at es, superabsorbe at es an@ conbi nati ons t her eof .
0

15, wherein the ;Js
filaments conpgl siny
| east one hi ghesofte€
exterior surfaces_of

: 0
poi nt conponent.

35 21. The cg grter al claim 15, wherein the
materi al has a basis weight ﬂ about 20 to about 29U grans per
square neter. > e Qnmposite nmaterial of clain 15,

wherei n the bonder materi §l

exposed to liquids with 2%

AQQ) col or f ast ness abovej% when
N/ 26dnd about 13. —
™ LL




25 i 23. The conposite material of claim15, wherein the

bi nder mat er Q9% ns a col orfast ness above 3 when exPEbU§ Y3967
sodi um hypochl orite. 5 24. The conposite material of claiml15,
wherein the binder material retains a col orfast ness above 3 when
exposed to al cohol . ‘ 25. 2/ @ethod for forming a conposite
nonwoven material conprising the steps of: providing a

hydraulically entangl ed web pri sing a fibrous conponent and a 10
nonwoven | ayer of substantjets\{N\conti nuous filanents, the web having a

first side and a s-/g N ; applying a bonding material to the

RN

first side of the W%B inﬁ?ﬁﬂgvfﬁ ected pattern; the bonding materi al
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the conposite materi g erein at | east one side of the web
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to about 50 percent, \by wei ght, “of a/nonwoven | ayer of substantially
cont i nuous filahkents. 28. The nonwoven c@Nposite

material of claim 26, ydraulically
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(57) Abstract

.Af method of making a nonwoven composite material. The method includes the steps of: providing a hydraulically entangled web
containing a fibrous component and a nonwoven layer of substantially continuous filaments: applying a bonding material to at least one side
of said web; and creping sai.d at least one side of the hydraulically entangled web. The bonder material may be an aqueous mixture including
a curable latex polymer, a pigment, and a cure promoter. Also disclosed is a nonwoven composite material made of a hydraulically entangled
web mchuimg.n fibrous component; a nonwoven layer of substantially continuous filaments; and regions containing bonder material covering
at Jeast 2 portion of at least one sjde of the composite material; wherein at least one side of the web has been creped.




