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(67) A calendering roller used to manufacture tex-
tured nonwoven fabric comprising papermaking fibers
(46), the calendering roller (40) comprising a positive pat-
tern (10) that comprises:

- a basic element (11) having a ring shape, the ring (12)
defining an apex relatively to a center portion of the ring
(12) defining a cavity (14) and a grinded surrounding zone
(15), the ring (12) comprising at least one radial channel
(16) putting in communication the cavity (14) and the
grinded surrounding zone (15) so as to define a discon-
tinuous calendering surface (13); and

- a repetition of said basic element along multiple rows
(20) and columns (21) substantially overall a peripheral
surface of the calendering roller (40), the repetition being
regular except for multiple substantially longitudinally
(22) and transversally (23) oriented regions, said regions
(22, 23) being of limited size with respect to a calendering
roller size and randomly distributed so as to define mul-
tiple random longitudinal and transverse lines (62, 63) in
the textured nonwoven fabric comprising papermaking
fibers (46), generating a cloth-like visual texture.

A cloth-like textured nonwoven fabric comprising papermaking fibers, calendering roller and
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Description

FIELD OF THE INVENTION

[0001] An aspectof the invention relates to a cloth-like
textured nonwoven fabric comprising papermaking fib-
ers. Another aspect of the invention relates to a method
of manufacturing a cloth-like textured nonwoven fabric
comprising papermaking fibers. Still another aspect of
the invention relates to a calendering roller for manufac-
turing a cloth-like textured nonwoven fabric comprising
papermaking fibers. Such a cloth-like textured nonwoven
fabric comprising papermaking fibers, finds a particular,
though non-exclusive, application in the industry of non-
woven fabric comprising papermaking fibers. Cloth-like
textured paper may be used for sanitary or domestic pur-
poses. As a particular example, it may be used to man-
ufacture table top range productlike napkins, table cover,
placemates, table runners, coasters, and doyleys. Other
examples are also possible, like paper towels, toilet pa-
perrolls, facial rolls, wiping paper products, kitchen towel
rolls, skin care or cleaning wipes, handkerchiefs, absorb-
ent pads, or decorative products like curtains or house-
hold product.

BACKGROUND OF THE INVENTION

[0002] In the following, a nonwoven fabric comprising
papermaking fibers relates to an absorbent paper which
is also called nonwoven or web made of fibers like air-
laid web in this field of technology. A typical absorbent
paper has a basis weight, in the range from 30 to 250
g/m2, preferably 45 to 75 g/m? for the table top range
product.

[0003] FIG. 1is aschematic representation of a known
pattern 1 of a calendering roller that is used to manufac-
ture textured nonwoven fabric comprising papermaking
fibers. FIG. 2 schematically shows an enlarged view of
said pattern. The pattern 1 comprises multiple cavities 2
(appearing as circular dots in white in FIG. 1) arranged
according to rows and columns and also multiple hori-
zontal channels 3 and vertical channels 4 (appearing as
straight lines in white in FIG. 1) substantially overall a
peripheral surface of the calendering roller. The pattern
1 is a negative pattern meaning that the cavities and
channels bottoms are below the contacting surface 5 as
best seen in FIGS. 3 and 4 which represents cross-sec-
tional views according to lines AA and BB of FIG. 2, re-
spectively. A first drawback of this calendering roller is
thatthe contacting surface 5 isimportant. A second draw-
back of this calendering roller is that the pattern easily
gathers papermaking fibers and becomes dirty as aresult
of the compression during the calendering process. In
particular, some of the cavities may be fouled up with an
aggregate of papermaking fibers 6. This results in a pro-
duced textured nonwoven fabric comprising papermak-
ing fibers, which is of low quality and comprises "dark
points”, low quality meaning that the resulting textured
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nonwoven fabric comprising papermaking fibers, is not
well perceived by the consumers. The "dark points" are
formed by a localized high density of papermaking fibers.
This occurs when such aggregates of papermaking fibers
are released from the cavity and incorporated into the
textured nonwoven fabric comprising papermaking fibers
during the calendering process. This is particularly no-
ticeable for pattern having a density of dots ranging be-
tween 65 and 120 dots/cmZ2, and more particularly rang-
ing between 70 and 90 dots/cm2. Further, these "dark
points" affect both white and colored nonwoven fabric
comprising papermaking fibers (though more visible on
colored product).

[0004] There is a need to improve the aesthetic quality
of the textured nonwoven fabric comprising papermaking
fibers, and in particular to avoid the appearance of "dark
points" in the textured nonwoven fabric comprising pa-
permaking fibers so as to produce a cloth-like textured
paper that is appealing to the eyes of the consumers.

SUMMARY OF THE INVENTION

[0005] Itis an object of the invention to propose a tex-
tured nonwoven fabric comprising papermaking fibers,
and/or acalendering roller, and/or a manufacturing meth-
od that overcomes the drawbacks of the prior art textured
nonwoven fabric comprising papermaking fibers, calen-
dering roller, and/or manufacturing method respectively.
[0006] According to one aspect, there is provided a
calendering roller used to manufacture textured nonwo-
ven fabric comprising papermaking fibers, the calender-
ing roller comprising a positive pattern that comprises:

- abasicelementhaving aring shape, the ring defining
an apex relatively to a center portion of the ring de-
fining a cavity and a grinded surrounding zone, the
ring comprising at least one radial channel putting in
communication the cavity and the grinded surround-
ing zone so as to define a discontinuous calendering
surface;

- arepetition of said basic element along multiple rows
and columns substantially overall a peripheral sur-
face of the calendering roller, the repetition being
regular except for multiple substantially longitudinal-
ly and transversally oriented regions, said regions
being of limited size with respect to a calendering
roller size and randomly distributed so as to define
multiple random longitudinal and transverse lines in
the textured nonwoven fabric comprising papermak-
ing fibers, generating a cloth-like visual texture.

[0007] The ring may have a shape chosen among the
group of shape comprising an elliptical, a circular, a
square, a rectangular and a diamond shape.

[0008] The ring may comprise four radial channels
symmetrically positioned around the ring.

[0009] The ring may have a planar apex and the cavity
may have a rounded bottom.
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[0010] The cavity may have a relief angle ranging be-
tween 20° and 30°.

[0011] Atleasta partof the multiple rows and columns,
or the substantially transversally and longitudinally ori-
ented regions may define waviness longitudinal and
transverse lines, respectively.

[0012] A thickness of said regions may be at least ap-
proximately half a basic element size.

[0013] Alength of said regions may be at least approx-
imately four basic element size.

[0014] According to another aspect, there is provided
a method of manufacturing textured nonwoven fabric
comprising papermaking fibers, comprising a web made
of nonwoven fabric comprising papermaking fibers,
wherein the manufacturing method comprises producing
aweb made of nonwoven fabric comprising papermaking
fibers by means of an air-laid production process, and
calendering the web by means of a calendering roller
according to the present invention.

[0015] The manufacturing method may further com-
prise heating the web by means of the calendering roller.
[0016] According to a further aspect, there is provided
a textured nonwoven fabric comprising papermaking fib-
ers, comprising a ply made of nonwoven fabric compris-
ing papermaking fibers manufactured by means of a cal-
endering roller according to the present invention, and
comprising a design reproducing basic elements dis-
posed in rows and columns and multiple random trans-
verse and longitudinal lines generating a cloth-like visual
texture.

[0017] The nonwoven fabric comprising paper fibers
may be air-laid.

[0018] The nonwoven fabric comprising papermaking
fibers may further comprise a fiber binder chosen among
the group comprising latex, latex and starch, and latex
and thermo-bonded fiber, and thermo-bonded fibers.
[0019] According to still a further aspect, there is pro-
vided a roll of sheet material comprising a
textured .nonwoven fabric comprising papermaking fib-
ers according to the invention, wound onto a core.
[0020] According to still a further aspect, there is pro-
vided a folded sheet material comprising a textured non-
woven fabric comprising papermaking fibers according
to the invention, cut, stacked and/or folded into a pack-
age.

[0021] According to still a further aspect, there is pro-
vided a use of a textured nonwoven fabric comprising
papermaking fibers according to the invention, as nap-
kins, table cover, placemates, table runners, coasters,
doyleys, paper towel, toilet paper rolls, wiping paper
products, kitchen towel rolls, skin care or cleaning wipes,
handkerchiefs, and absorbent pads.

[0022] The invention enables reducing the contacting
surface. Indeed, with the invention, the contacting sur-
face with the papermaking fibers is ranging for example
between 15 and 30%. Thus, the invention enables avoid-
ing the drawback linked to the appearance of "dark
points". In case a dark point still appears, it is of smaller
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dimension almost unnoticeable. As a result, it is possible
to produce a cloth-like textured paper that is appealing
to the eyes of the consumers.

[0023] Further, the calendering roller has a pattern that
does not easily gathers papermaking fibers and, thus,
stays clean over time even with high compression pres-
sure during the calendering process.

[0024] Other advantages will become apparent from
the hereinafter description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The present invention is illustrated by way of
examples and not limited to the accompanying drawings,
in which like references indicate similar elements:

¢ FIG. 1is a schematic representation of a pattern of
a calendering roller;

e FIG. 2is a detailed view schematically representing
the pattern of the calendering roller of FIG. 1;

e FIGS. 3 and 4 are cross-sectional views of the de-
tailed view of FIG. 2 according to lines AA and BB,
respectively;

¢ FIG. 5is a schematic representation of a pattern of
a calendering roller according to the invention;

* FIG. 6 is a detailed view schematically representing
a basic element according to an embodiment of the
invention;

* FIGS. 7 and 8 are cross-sectional views of the de-
tailed view of FIG. 6 according to lines AA and BB,
respectively;

¢ FIGS.9and 10 are detailed views schematically rep-
resenting a basic element according to various al-
ternative embodiments of the invention;

* FIG. 11is a photograph of an enlarged portion of the
calendering roller schematically illustrated in FIG. 5
illustrating an embodiment of the pattern;

* FIG. 12 schematically and partially illustrates an ex-
ample of an equipment and a method of manufac-
turing the textured nonwoven fabric comprising pa-
permaking fibers according to the invention; and

* FIG.13is adigital image of a cloth-like textured non-
woven fabric comprising papermaking fibers ob-
tained with a calendering roller and a manufacturing
method of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] FIG. 5 is a schematic representation of a posi-
tive pattern 10 of a calendering roller of the invention.
The positive pattern 10 comprises a basic element 11,
said basic element being repeated along multiple rows
20 and columns 21 substantially overall a peripheral sur-
face of the calendering roller. Said repetition is regular
except for multiple substantially longitudinally oriented
regions 22 and transversally oriented regions 23. Said
regions are of limited size with respect to the calendering
roller size (length and width). They are randomly distrib-



5 EP 2 685 000 A1 6

uted over the peripheral surface of the calendering roller.
This enables defining multiple random transverse and
longitudinal lines in the textured nonwoven fabric com-
prising papermaking fibers, generating a cloth-like visual
texture.

[0027] FIG. 6 is a detailed view schematically repre-
senting a basic element according to an embodiment of
the invention. FIGS. 7 and 8 are cross-sectional views
of the detailed view of FIG. 6 according to lines AA and
BB, respectively. The basic element 11 has a ring shape
12. The ring 12 defines an apex relatively to a center
portion of the ring defining a cavity 14 and a grinded sur-
rounding zone 15. The ring 12 comprises at least one
radial channel 16. The radial channel 16 puts in commu-
nication the cavity 14 and the grinded surrounding zone
15 so as to define a discontinuous calendering surface
13. The cavity 14 and the grinded surrounding zone 15
may be deeper than the radial channel 16.

[0028] FIGS.9and 10are detailed views schematically
representing the basic element according to various al-
ternative embodiments of the invention. In particular,
FIG. 9 illustrates the basic element 11 comprising four
radial channels 16 that are positioned symmetrically
around the ring 12. FIG. 10 illustrates the basic element
11 comprising six radial channels 16. The numbers, po-
sitions and shapes of the radial channels 16 in the de-
picted embodiments are non-limitative examples. The
skilled person will readily recognize that these numbers,
positions and shapes may be changed if desired or
deemed necessary with respect to, for example, the de-
sired contacting surface to be achieved and the easiness
of de-molding the papermaking fibers during the calen-
dering process.

[0029] As an example, the size of the basic element
shown in the embodiment of FIG. 9 has a width ranging
from 100 to 300 p and length ranging from 300 to 550
pm. The depth of the cavity may range between 0,18 and
0,40 mm, more particularly between 0,20 and 0,30 mm.
[0030] In the hereinbefore described embodiments,
the ring 12 has a substantially circular shape. Alterna-
tively, the ring 12 may have an elliptical shape. The ring
may have a planar apex (to be seen in FIGS. 7 and 8)
forming the calendering surface 13. The cavity 14 may
have a rounded bottom. The cavity 14 may have a relief
angle 17 ranging between 20° and 30°.

[0031] FIG. 11 is a photograph of an enlarged portion
of the calendering roller schematically illustrated in FIG.
5. This illustrates an embodiment of the positive pattern
10 wherein the basic element 11 comprising four radial
channels 16 that are positioned symmetrically around
the ring 12. The positive pattern 10 comprises basic el-
ements 11 disposed along the multiple rows 20 and col-
umns 21 substantially overall the peripheral surface of
the calendering roller. Further, the positive pattern 10
comprises the multiple substantially longitudinally orient-
ed regions 22 and transversally oriented regions 23.
These regions are void of basic elements 11 and may be
as deep as the grinded surrounding zone 15. These re-
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gions may be randomly distributed over the positive pat-
tern. These regions have a limited size, for example a
width ranging between half the size of a basic element
11 and the size of a basic element 11, and a length rang-
ing between four basic elements 11 and forty basic ele-
ments 11.

[0032] Optionally, a part of the multiple rows 20 and
columns 21 may define waviness longitudinal lines 51
and transverse lines 52, respectively.

[0033] Optionally, a part of the substantially longitudi-
nally and transversally oriented regions 22, 23 may de-
fine waviness longitudinal lines 53 and transverse lines
54, respectively.

[0034] FIG. 12 schematically and partially illustrates
an example of an equipment and method for manufac-
turing the textured nonwoven fabric comprising paper-
making fibers according to the invention.

[0035] A reel of fluff pulp 30 is used as raw material. It
is fed into crusher 31. The fluff pulp is defibrized into fluff
or free papermaking fibers 32. Other raw material may
be used, for example blend of fluff pulp and synthetic
fibers, artificial fibers or other natural fibers (for instance
cellulosicfibers), thermo-bonded fibers or blend with SAP
(super absorbent polymer). The papermaking fibers 32
are fed into a given number of (for example two) forming
chambers 33. In the forming chambers 33 the papermak-
ing fibers 32 are transported by means of an air flow. The
papermaking fibers 32 are deposited onto a forming fab-
ric 34 that travels in loop below the forming chambers
33. Nearly before leaving the forming fabric 34, the
formed web is compacted by a compactor 35. The com-
pacted web resulting from this step is then transferred
from the forming fabric 34 onto a transfer fabric 36. A
binder is sprayed onto one side of the compacted web
by a first binder sprayer 37. The binder is a latex com-
position such as an ethylene and vinyl acetate copolymer
composition. Then, the compacted web is dried into a
firstdrying unit 38 (e.g. at atemperature of approximately
110-120°C). Subsequently, the compacted web is calen-
dered by means of a calendering section 39. The calen-
dering section 39 comprises a calendering rollers 40 and
amating cylinder 41 in vis-A-vis, both rotating in opposite
directions. The calendering roller 40 is a calendering roll-
er comprises a positive pattern according to the inven-
tion. The mating cylinder 41 may be a roller having a
smooth surface (the mating cylinder may be made from
steel or rubber material). The calendering roller may be
heated. A calendered web 42 results from this step. A
binder (e.g. latex) is sprayed onto the other side of the
calendered web 42 by a second binder sprayer 43. As
an alternative to the use of a binder sprayed by the first
and second binder sprayers 37,43, thermo-binding fibers
(e.g. thermo-bonded fiber or thermo-bonded fiber and
latex) can be used and mixed with papermaking fibers
into the forming chambers 33. Then, the calendered web
42 is dried and cured into a second drying unit 44 (e.g.
at a temperature of approximately 200°C). The resulting
web 42 is further cured and cooked by the means of a
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third drying unit 45 (e.g. at atemperature of approximate-
ly 200°C). The calendered web resulting from the above
steps forms a textured nonwoven fabric comprising pa-
permaking fibers 46. It may be wound onto a reel 50 as
a roll of textured nonwoven fabric comprising papermak-
ing fibers. The reel 50 of textured nonwoven fabric com-
prising papermaking fibers may then be fed into a con-
verting unit 60 in order to produce napkins, paper towels,
toilet paperrolls, facial rolls, wiping paper products, kitch-
entowel rolls, skin care or cleaning wipes, handkerchiefs,
etc... FIG. 13 depicts two examples wherein the textured
nonwoven fabric comprising papermaking fibers may be
wound onto a core 71 as a roll of sheet material 70, or
may be stacked and folded into a package 81 as a folded
sheet material 80. These converting operations are not
germane to the present invention and will not be further
described.

[0036] FIG. 13 is a digital image of a textured nonwo-
ven fabric comprising papermaking fibers 46 obtained
with a calendering roller 40 and the exemplary manufac-
turing method of the invention as hereinbefore described.
The textured nonwoven fabric comprising papermaking
fibers 46 comprises a design 61 reproducing the shape
of the basic elements disposed in rows and columns, and
also the multiple random longitudinal 62 and transverse
63 lines. All of these generate a cloth-like visual texture
(in the sense of simulating a woven like textile product)
that is pleasant to the eyes of the consumers.

[0037] The drawings and their descriptions hereinbe-
fore illustrate rather than limit the invention.

[0038] Though the invention has been described with
respect to various embodiments of calendering roller,
these are not limitative examples. The skilled person will
readily recognize that the calendering roller may com-
prise more or less basic elements and longitudinally and
transversally oriented void regions provided that the non-
woven fabric comprising papermaking fibers is textured
so as to confer a cloth-like visual texture to the nonwoven
fabric comprising papermaking fibers.

[0039] The numbers, densities, positions and shapes
of the basic elements, channels, void regions in the de-
picted embodiments are non-limitative examples. The
skilled person will readily recognize that these numbers,
densities, positions and shapes may be changed if de-
sired or deemed necessary with respect to, for example,
the desired aesthetic effectto be achieved by the textured
nonwoven fabric comprising papermaking fibers. Fur-
ther, the shape of the ring is not limited to the elliptical
and circular shape depicted in the drawings. Other shape
(not shown) may provide similar technical effect with
regards to the reduction of the contacting surface, for
example square, rectangular or diamond shape may be
acceptable.

[0040] Anyreference signina claim should not be con-
strued as limiting the claim. The word "comprising" does
not exclude the presence of other elements than those
listed in a claim. The word "a" or "an" or "at least one"
preceding an element does not exclude the presence of
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a plurality of such element.

Claims

1. A calendering roller used to manufacture textured
nonwoven fabric comprising papermaking fibers
(46), the calendering roller (40) is characterized in
that it comprises a positive pattern (10) comprising:

- a basic element (11) having a ring shape, the
ring (12) defining an apex relatively to a center
portion of the ring (12) defining a cavity (14) and
a grinded surrounding zone (15), the ring (12)
comprising at least one radial channel (16)
putting in communication the cavity (14) and the
grinded surrounding zone (15) so as to define a
discontinuous calendering surface (13); and

- arepetition of said basic element along multiple
rows (20) and columns (21) substantially overall
a peripheral surface of the calendering roller
(40), the repetition being regular except for mul-
tiple substantially longitudinally (22) and trans-
versally (23) oriented regions, said regions (22,
23) being of limited size with respect to a calen-
dering roller size and randomly distributed so as
to define multiple random longitudinal and trans-
verse lines (62, 63) in the textured nonwoven
fabric comprising papermaking fibers (46), gen-
erating a cloth-like visual texture.

2. The calendering roller of claim 1, wherein the ring
(12) has a shape chosen among the group of shape
comprising an elliptical, a circular, a square, a rec-
tangular and a diamond shape.

3. The calendering roller according to anyone of the
claims 1 to 2, wherein the ring (12) comprises four
radial channels (16) symmetrically positioned
around the ring (12).

4. The calendering roller according to anyone of the
claims 1 to 3, wherein the ring (12) has a planar apex
and the cavity (14) has a rounded bottom.

5. The calendering roller of claim 4, wherein the cavity
(14) has a relief angle (17) ranging between 20° and
30°.

6. The calendering roller according to anyone of the
claims 1 to 5, wherein at least a part of the multiple
rows (20) and columns (21), or the substantially lon-
gitudinally (22) and transversally (23) oriented re-
gions defines waviness transverse and longitudinal
lines (51, 52, 53, 54), respectively.

7. The calendering roller according to anyone of the
claims 1 to 6, wherein a thickness of said regions
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(22, 23) is at least approximately half a basic element
(11) size.

The calendering roller according to anyone of the
claims 1 to 7, wherein a length of said regions (22,
23) is at least approximately four basic element (11)
size.

A method of manufacturing textured nonwoven fab-
ric comprising papermaking fibers, comprising a web
made of nonwoven fabric comprising papermaking
fibers, wherein the manufacturing method comprises
producing a web made of nonwoven fabric compris-
ing papermaking fibers by means of an air-laid pro-
duction process, characterized in that the manu-
facturing method further comprises calendering the
web by means of a calendering roller (40) according
to anyone of the claims 1 to 8.

The textured nonwoven fabric manufacturing meth-
od of claim 9, wherein the manufacturing method
further comprises heating the web by means of the
calendering roller (40).

A textured nonwoven fabric comprising papermak-
ing fibers, comprising a ply made of nonwoven fabric
comprising papermaking fibers (46) manufactured
by means of a calendering roller (40) according to
anyone of the claims 1 to 8, and comprising a design
(61) reproducing basic elements disposed in rows
and columns and multiple random longitudinal (62)
and transverse (63) lines, generating a cloth-like vis-
ual texture.

The textured nonwoven fabric comprising paper-
making fibers according to claim 11, wherein the
nonwoven fabric comprising papermaking fibers is
air-laid.

The textured nonwoven fabric comprising paper-
making fibers according to claim 12, wherein the
nonwoven fabric comprising papermaking fibers fur-
ther comprises a fiber binder chosen among the
group comprising latex, latex and starch, and latex
and thermo-bonded fiber.

A roll of sheet material (70) comprising a textured
nonwoven fabric comprising papermaking fibers ac-
cording to anyone of the claims 11 to 13 wound onto
a core (71).

A folded sheet material (80) comprising a textured
nonwoven fabric comprising papermaking fibers ac-
cording to anyone of the claims 11 to 13, cut, stacked
and/or folded into a package (81).

Use of a textured nonwoven fabric comprising pa-
permaking fibers according to anyone of the claims
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11 to 13 as napkins, table cover, placemates, table
runners, coasters, doyleys, paper towels, toilet pa-
per rolls, wiping paper products, kitchen towel rolls,
skin care or cleaning wipes, handkerchiefs or ab-
sorbent pads.
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