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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.

Summary of the invention

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 dimensions 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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17 12 APR 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 roll.
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foraminous entangling surface 32 of a conventional hydraulic entangling machine. It is
preferable that the pulp layer 18 is between the nonwoven substrate 20 and the hydraulic
entangling manifolds 34. The puip fiber layer 18 and nonwoven substrate 20 pass under
one or more hydraulic entangling manifolds 34 and are treated with jets of fluid to entangle
the pulp fibers with the filaments of the continuous filament nonwoven substrate 20. The
jets of fluid also drive pulp fibers into and through the nonwoven substrate 20 to form the
composite material 36.

Alternatively, hydraulic entangling may take place while the pulp fiber layer 18 and
nonwoven substrate 20 are on the same foraminous screen (i.e., mesh fabric) which the
wet-laying took place. The present invention also contemplates superposing a dried pulp
sheet on a continuous filament nonwoven substrate, rehydrating the dried pulp sheet to a
specified consistency and then subjecting the rehydrated pulp sheet to hydraulic entangling.

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 muiti-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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of the web3B820,068)0thei contemts adf nehich are incorporated herein by reference. It should be
understood, however, that other drying devices may be used in the process. For
instance, it is believed that during some applications, a Yankee dryer may be used in
place of or in addition to the through-drying operation.

The fabric may contain various materials such as, for example, scouring agents,
abrasives, activated charcoal, clays, starches, and superabsorbent materials. For example,
these materials may be added to the suspension of pulp fibers used to form the pulp fiber
layer. These materials may also be deposited on the pulp fiber layer prior to the fiuid jet
treatments so that they become incorporated into the composite fabric by the action of the
fluid jets. Alternatively and/or additionally, these materials may be added to the composite
fabric after the fluid jet treatments.

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 printing.

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 polypropylene 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 aiso be part of the formulation if the
viscosity is not in the proper range for printing after the addition of all ingredients. Other
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compatible with the latex and crosslinker used. Generally speaking, pigments refer to
compositions having particulate color bodies, not liquid as in a dye. Commercially available
pigments for use in this invention include those manufactured by the Sandoz Chemical
Company of Charlotte, NC, under the trade designation GRAPHTOL®. Particular pigments
include GRAPHTOL® 1175-2 (red), GRAPHTOL® 6825-2 (blue), GRAPHTOL® 5869-2

(green), and GRAPHTOL® 4534-2 (yellow). Combinations of pigments may be used to
provide various colors.

In addition to or perhaps in place of some pigment, a filler such as clay may be used
as an extender. The clay appears to have an effect of reducing the colorfastness of the
composition and will not provide the color of a pigment of course, but it represents a cost
saving measure as It is less expensive than pigments. A clay which may be used is, for .
example, Ultrawhite 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 promoters 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 compasition 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
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.

A viscosity modifier, though generally not necessary, may be used if the viscosity of
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cont i NUOUsatfeir MEERIpPesents a succession of discrete dots. This particular embodiment may be
well suited for use with lower basis weight wiping products. Applying the bonding agent in
discrete shapes, such as dots, provides sufficient strength to the fabric without covering a
substantial portion of the surface area of the web. In some situations, applying the binder
material to the surfaces of the fabric can adversely affect the absorbency of the fabric.
Thus, in some applications, it is preferable to minimize the amount of binder material
applied.

In a further alternative embodiment, the binder material can be applied to the
fabric/web 36 according to a reticular pattern in combination with discrete dots. For
example, in one embodiment, the binder material can be applied to the fabric according to
a diamond shaped grid having discrete dots applied to the web within the diamond
shapes.

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 60% 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
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.

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, altermnatively, can be continuousty fed into
further processing stations.

Referring now to FIG. 2, there Is shown an exemplary compaction or texturing
process. The printed fabric 36 is 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 equipment is available from Micrex Corporation of
Walpole, Massachusetts. It is contemplated that conventional creping equipment may be
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The curing or drying station 200 an include any form of heating units, such as steam cans,
heated rollers, forces hot air, or the drying station may be in the form of an oven
energized by infrared heat, microwave energy, hot air or the like.

Once drawn through drying station 200, the fabric 36 can be transferred to another
location for further processing or can be cut into commercial size sheets for packaging as
a wiping product.

After the binder material is applied to the fabric and the fabric is compacted (and
cured or dried, if necessary), the fabric is ready for use as a wiping product in accordance
with the present invention. Alternatively, however, further processing steps can be
performed on the fabric as desired. For instance, in one embodiment, the fabric can be
calendered and then treated with a friction reducing agent in order to provide a resulting
wiping product having a smooth, low friction surface. It should be understood that
calendering step can be eliminated from the process if it is important to preserve as much
bulk as possible in fabric. Some examples of friction reducing compositions 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 reducing composition may be a quaternary iotion, 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
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& ()-!'K" ):Qmmuo&s filements and then through dried. The base web is available from Kimberty-

Clark Corporation as Workhorse™ Manufactured Rags and had a basis weight of

approximately 93 gsm. The material contained about 77%, by weight, Northern Softwood

Kraft pulp and about 23%, by weight, polypropyiene spunbond.

A latex bonding material was applied to both sides of the base web in a fish scale

pattern essentially as shown in FIG. 3. The latex binder material (when dried) was present

on the base web in an amount of 12% by weight. The printed web was textured utilizing

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 (25.4x10'5, 25.4x107.
50.8x10 and 25.4x10° mm). Two retarder blades were used. They positioned between

the second and third primary blades and the third and fourth primary blades and each set at
0.005 inch (0.127 mm). The combs were set at 1/8 inch (3.175 mm) and the compaction
number was 81. Head pressure on the primary blade was 70 psi (482.6 kpa) and the
mandrel pressure was 20 psi (137.9 kpa).
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Basis Weight (gsm) 93 104 +11.8
Thickness - dry (mm) 0.49 0.76 +55
Thickness - wet (mm) 0.59 0.74 +25.4
MD Grab Tensile 6035 8217 +36.1
Strength (g) - dry
MD Grab Tensile 5007 6122 +22.3
Strength (g) - wet
CD Grab Tensile 4637 6219 +31.2
Strength (g) - dry
CD Grab Tensile 3030 4250 +40.3
Strength (g) - wet
Water Rate (s) 0.34 0.29 -(14.7)
Water Capacity (g/m2) 371 378 -
Water Capacity (%) 393 364 -(7.4)
Oil Rate (s) 4.2 4.6 -(9.5)
Oil Capacity (g/m2) 308 354 +14.9
Qil Capacity (%) 327 354 +8.3
Drape Stiffness 8 2.9 -(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
addition, it should be understood that aspects of the various embodiments may be
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applying a binder material to at least one side of the web; and
compacting the web along at least one of its planar dimensions to increase
its thickness and impart texture.

2. The method of claim 1, wherein the binder material comprises an aqueous
mixture including a curable latex polymer, a pigment, and a cure promoter.

3. The method of claim 2, wherein the aqueous mixture comprises about 100 dry
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.

4. The method of claim 2, wherein the aqueous mixture comprises about 100 dry
parts by weight of curable latex polymer, between about 1 ané 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 polymer in the aqueous
mixture is cured prior to the compacting step.

7. The method of claim 2, wherein the curable latex polymer 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.
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12. The method of claim 1, wherein the binder material is applied to the web in a
pattern.

13. The method of claim 12, wherein the pattern comprises a grid-like pattern.

14. A textured composite 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 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.

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.
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the composite material,
wherein the web has been compacted along at least one of its planar dimensions

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 materiai 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 substantiaily
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
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