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Description

Field of the Invention

[0001] The presentinvention relates to a hygiene pa-
per sheet having a substantially rectangular basic shape
with four edges, wherein each two edges thereof oppose
each other in a parallel relationship.

[0002] For the purpose of this invention the term paper
includes tissue paper, as well as non-woven.

[0003] A tissue paper is defined as a soft absorbent
paper having a low basis weight. One generally selects
a basis weight of 8 to 30 g/m2, especially 10 to 25 g/m?
per ply. The total basis weight of multiple-ply tissue prod-
ucts is preferably equal to a maximum of 65 g/m2, more
preferably to amaximum of 50 g/m2. Its density is typically
below 0.6 g/cm3, preferably below 0.30 g/cm3 and more
preferably between 0.08 and 0.20 g/cm3.

[0004] The production of tissue is distinguished from
paper production by its extremely low basis weight and
its much higher tensile energy absorption index (see DIN
EN 12625-4 and DIN EN 12625-5). Paper and tissue pa-
per also differ in general with regard to the modulus of
elasticity that characterizes the stress-strain properties
of these planar products as a material parameter.
[0005] A tissue’s high tensile energy absorption index
results from the outer or inner creping. The former is pro-
duced by compression of the paper web adhering to a
dry cylinder as a result of the action of a crepe doctor or
in the latter instance as a result of a difference in speed
between two wires ("fabrics"). This causes the still moist,
plastically deformable paper web to be internally broken
up by compression and shearing, thereby rendering it
more stretchable under load than an uncreped paper.
[0006] Moist tissue paper webs are usually dried by
the so-called Yankee drying, the through air drying (TAD)
or the impulse drying method.

[0007] The fibers contained in the tissue paper are
mainly cellulosic fibres, such as pulp fibers from chemical
pulp (e.g. Kraft sulfite and sulfate pulps), mechanical pulp
(e.g. ground wood), thermo mechanical pulp, chemo-me-
chanical pulp and/or chemo-thermo mechanical pulp
(CTMP). Pulps derived from both deciduous (hardwood)
and coniferous (softwood) can be used. The fibers may
also be or include recycled fibers, which may contain any
or all of the above categories. The fibers can be treated
with additives - such as fillers, softeners, such as qua-
ternary ammonium compounds and binders, such as
conventional dry-strength agents or wet-strength agents
used to facilitate the original paper making or to adjust
the properties thereof. The tissue paper may also contain
other types of fibers, e.g. regenerated cellulosic fibres or
synthetic fibers enhancing, for instance, strength, ab-
sorption, smoothness or softness of the paper.

[0008] Tissue paper may be converted to the final tis-
sue product in many ways, for example, by embossing
or laminating it into a multi-ply product, rolled or folded.
[0009] Incontrary,the term non-woven (ISO 9092, DIN
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EN 29092) is applied to a wide range of products which,
in terms of their properties, are located between those
of paper (cf. DIN 6730, May 1996) and cardboard (DIN
6730) on the one hand, and textiles on the other hand.
As regards non-woven a large number of extremely var-
ied production processes are used, such as the air-laid
and spun-laced techniques as well as wet-laid tech-
niques. The non- woven includes mats, non-woven fab-
rics and finished products made thereof. Non-wovens
may also be called textile-like composite materials, which
represent flexible porous fabrics that are not produced
by the classic methods of weaving warp and weft or by
looping. In fact, non-wovens are produced by intertwin-
ing, cohesive or adhesive bonding of fibres, or a combi-
nation thereof. The non-woven material can be formed
of natural fibres, such as cellulose or cotton fibres, but
can also consist of synthetic fibres, such as Polyethylene
(PE), polypropylene (PP), polyurethane (PU), polyester,
nylon orregenerated cellulose, or a mix of differentfibres.
The fibres may, for example, be present in the form of
endless fibres of pre-fabricated fibres of a finite length,
as syntheticfibres produced in situ, or in the form of staple
fibres. The nonwovens according to the invention may
thus consist of mixtures of synthetic and cellulose fibrous
material, e.g. natural vegetable fibres (see ISO 9092, DIN
EN 29092).

[0010] The paper sheetof the presentinventionis pref-
erably used in hygiene or wiping products. The term non-
woven (ISO 9092, DIN EN 29092) is applied to a wide
range of products which, in terms of their properties, are
located between those of paper (cf. DIN 6730, May 1996)
and cardboard (DIN 6730) on the one hand, and textiles
on the other hand. As regards non-woven a large number
of extremely varied production processes are used, such
as the air-laid and spun-laced techniques as well as wet-
laid techniques. The non- woven includes mats, non-wo-
ven fabrics and finished products made thereof. Non-
wovens may also be called textile-like composite mate-
rials, which represent flexible porous fabrics that are not
produced by the classic methods of weaving warp and
weft or by looping. In fact, non-wovens are produced by
intertwining, cohesive or adhesive bonding of fibres, or
a combination thereof. The non-woven material can be
formed of natural fibres, such as cellulose or cotton fibres,
but can also consist of synthetic fibres, such as Polyeth-
ylene (PE), polypropylene (PP), polyurethane (PU), pol-
yester, nylon or regenerated cellulose, or a mix of differ-
ent fibres. The fibres may, for example, be present in the
form of endless fibres of pre-fabricated fibres of a finite
length, as synthetic fibres produced in situ, or in the form
of staple fibres. The nonwovens according to the inven-
tion may thus consist of mixtures of synthetic and cellu-
lose fibrous material, e.g. natural vegetable fibres (see
ISO 9092, DIN EN 29092).

Prior Art

[0011] Hygiene paper sheets, such as handkerchiefs,
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facials, kitchen towels and toilet paper having a rectan-
gular basic shape are generally known from daily life.
More particular, all known sheet products or webs of a
plurality of interconnected sheets available on the market
have a uniform strictly rectangular shape.

[0012] The only features that vary are border emboss-
ing, coloring and imprinting, if present at all. In order to
generate softness, conventionally physically active
measures are taken, such as improvement of surface
softness, crumpling softness, thickness feeling etc.. In
addition to these measures, optical features are intro-
duced such as optimising printing, mass coloring, em-
bossing and screen patterns. The reasons for these
measures are to improve the visual impression of soft-
ness.

[0013] However, the paper sheet products create the
optical impression of a stiff, board-type flat structure with-
out any flexibility. Moreover, the overall appearance of
the paper sheet product is uninviting.

[0014] As aforementioned the prior art suggests e.g.
in handkerchiefs border embossing to improve the visual
appearance and to produce plybonding. This border em-
bossing is applied in a converting machine, e. g. accord-
ing to a modified nested method, where the embossing
naps of the steel roll insert into the recesses between the
embossing naps of the counter roll. This resultsin a press
contact at the nap faces with the nap base of the counter
roll (DSE double soft embossing). In case e. g. of the
double soft embossing, the embossing nap is run against
a steel surface, which may cause considerable vibration
and clear chatter marks due to the embossing frames
positioned transverse to the machine direction on the em-
bossing roll.

[0015] Further, JP-A-06133894 discloses a plurality of
interconnected hygiene paper sheets each sheet having
a substantially rectangular basic shape with four edges,
the intersection of two edges forming a corner point, at
least two of said edges being wave-shaped between cor-
ner points formed by the intersection of a respective one
of the at least two edges with the corresponding other
edge, wherein the at least two edges oppose each other
and the shape of one of the opposing edges is identical
to the shape of the other one of the opposing edges.
[0016] This document discloses an hygiene paper
sheet having the features of the preamble of claim 1.
[0017] DE-A-100 38 104 discloses a method for man-
ufacturing a hygiene paper sheet or a paper web, wherein
either longitudinal or transverse cuts may be formed in
a curved shape.

[0018] JP-A-08-084685 discloses a plurality of inter-
connected hygiene paper sheets forming paper web,
wherein the sheets are connected to each other via a
perforation formed in a non-linear manner to form a grip-
ping part so as to facilitate gripping.
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[0019] US-A-405,412 discloses a web having a plural-
ity of interconnected paper sheets via a perforation. The
perforation is formed by a plurality of openings being ei-
ther triangular or circular, wherein the openings are
formed so that the material is not entirely severed from
the paper sheet and may be folded back against the web
forming a straight edge.

Summary of the Invention

[0020] Accordingly, the technical problem underlying
the present invention is to provide a hygiene paper sheet
having an improved appearance compared to the prior
art, in particular with respect to its visual softness, as well
as its visual attractiveness while still maintaining its de-
sired properties for use, such as absorbability etc.
[0021] The aforementioned technical problem is
solved by the subject matter defined in claims 1.

[0022] The technical problem is solved by a hygiene
paper sheet having a substantially rectangular basic
shape with four edges, the intersection of two edges form-
ing a corner point, first two opposing edges of said four
edges being wave-shaped and second two opposing
edges of said four edges being straight, the first two op-
posing edges being wave-shaped between corner points
formed by the intersection of a respective one of the first
two opposing edges with a respective one of the second
two opposing edges, wherein the wave-shape of one of
the first two opposing edges is complementary to the
wave-shape of the other one of the first two opposing
edges and that the hygiene paper sheet comprises a bor-
der embossing, the border embossing having a width dif-
ferent in the area of the wave- shaped edges than in the
area of the straight edges. For the purpose of this inven-
tion, the passage "having a substantially rectangular ba-
sic shape" is to be understood as to be only the basic
shape of the paper sheet, but not the actual shape. That
is, the edges do not have to be straight and the corners
may be broken, so that the uniform rectangular basic
shape is broken and only virtually present.

[0023] The Applicant found that if at least one edge is
formed in a non-straight manner in an area defined be-
tween two corner points, the strictly rectangular shape
known from the prior art products is broken open so as
to improve the appearance of the paper sheet regarding
its visual softness and attractiveness. In particular, as
the sharp edges of the paper sheet have been removed,
it looks softer and more attractive than sheets having a
uniform rectangular shape. In addition, in case e. g. of
the double soft embossing, the vibration and clear chatter
marks can be reduced.

Brief Description of the Drawings

[0024] Further advantages and embodiments of the
present invention will be more clearly understood from
the following detailed description particularly when con-
sidered in conjunction with the accompanying drawings,
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in which like parts bear like reference numerals:

Fig. 1 shows a hygiene paper sheet according to an
example not covered by the claims.

Fig. 2 shows another hygiene paper sheet according
to an example not covered by the claims.

Fig. 3shows a further hygiene paper sheetaccording
to an example not covered by the claims.

Fig. 4 shows a hygiene paper sheet according to the
present invention in which the pattern of two oppos-
ing edges is complementary.

Fig. 5 shows a first method for manufacturing a hy-
giene paper sheet or a paper web according to the

present invention.

Fig. 6 shows an alternative method for manufactur-
ing a paper sheet according to the presentinvention.

Fig. 7 shows a further alternative method.

Detailed Description

[0025] Fig. 1 shows a hygiene paper sheet 1. The pa-
per sheet 1 has a substantially rectangular basic shape
indicated by the broken line. The rectangular basic shape
has four edges 2a-d, each two edges 2a,b;2b,c;2c,d;2d,a
form a corner point 3a-d at their intersection. Each two
adjacent corner points 3a-d define an area A in between,
as it is depicted in Fig. 1 only for corner points 3b and c
(in the following reference is only made to this edge,
though the other edges are equally formed). The edge
2c running between two adjacent corner points 3b, ¢ and,
thus, being located in the area A is formed in a non-
straight manner. That is, the corner points 3b, c are not
directly connected to each other by a straight edge or
line, respectively. In fact, in the shown example the cor-
ners conventionally formed by the connection of two edg-
es (i.e. the corners formed at the corner points by the
broken line) are removed so that the edge running be-
tween the corner points is chamfered before it actually
reaches the corner point 3b and 3c, respectively. In the
shown example all four corners are removed, that is all
four edges 2a-d are chamfered before they reach the
respective corner points 3a-d. Preferably, the angle o
between the chamfer 4a-d and the respective edge 2a-
d to which the chamfer is connected is preferably 135°.
However, the invention should not be limited to this angle.
Infact, the angle between the chamfer4a-d and one edge
2a-d to which the chamfer is connected and the angle
between the chamfer 4a-d and the other edge 2a-d to
which the chamfer is connected could also be different.
[0026] Fig. 2 shows another hygiene paper sheet 1.
From this example may be taken that the hygiene sheet
1 does not have to be formed symmetrical. In the shown
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example, one 2d of the four edges 2a-d is formed in a
straight manner within the area defined between two cor-
ner points 3b and c. However, the other three edges 2a,
b, d are formed within the area defined between two ad-
jacent corner points 3c, d; d, a; a, b in a non-straight
manner. So, two opposing edges 2b, d are curved. In
particular, these two edges 2b,d are wave-shaped. In
addition, the corners formed between the two opposing
edges 2b,d and one 2a of the two other edges 2a,c are
removed, namely rounded. Consequently, also this third
edge 2a is formed in a non-straight manner between two
adjacent corner points 3d,a, because the edge 2a does
not completely extend between the two corner points
3d,a. More particularly the part at which the edge 2a is
arched (near the corner points 3d,a), it does not coincide
with the visual edge of the substantially rectangular basic
shape indicated by the brokenline. InFig. 3, two opposing
edges 2a, ¢ are formed in a zigzag pattern, whereas the
other opposing edges 2b, d are chamfered in the vicinity
of fictious corner points 3a-d. An embodiment of the in-
vention is shown in Fig. 4. In this embodiment, the hy-
giene paper sheet 1 has two opposed edges 2a,c formed
in a wave-shape. It is apparent that these wave shapes
are complementary. This can be best achieved by pro-
ducing the hygiene paper sheet 1 from a web, wherein
the opposed edges are crosswise to a machine direction
(MD) in which the paperweb runs. In particular, the paper
web is cut transverse to the machine direction so that
concurrently the same, but complementary cut is formed
on two opposed edges of two subsequent paper sheets
of the paper web. The method of manufacture is de-
scribed in more detail below.

[0027] The least two opposed edges being formed in
a non-straight manner, that is the straight-lines of the
substantially rectangular basic shape are broken, the hy-
giene paper sheet of the invention is provided with a vis-
ual appearance that gives the impression of depth similar
to that of soft textile material. In addition, to the formed
cut, the hygiene paper sheet of the invention is border
embossed. Further, the borderembossing withinthe area
between two corner points in which the edge is formed
in a non-straight manner has a different width to reinforce
perspective impression of depths.

[0028] The cutofthe atleast one edge in a non-straight
manner may be technically realized by the so-called laser
cut technology described below. A similar method is also
known from EP 1 305 132. In contrast, the most prior art
cutting devices are only suitable to produce straight line
cuts.

[0029] Turning now to the method for manufacturing
of hygiene paper sheets according to the present inven-
tion, Fig. 5 shows a device for cutting the edge of a paper
web in a longitudinal direction, that is in parallel to the
machine direction (MD) is schematically shown. In such
a device a paper web is running with high speed in the
machine direction (MD). At a later stage, the web is cut
into a plurality of hygiene paper sheets 1. A laser source
7 is located above one or both of the longitudinal edges
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2a, c (with reference to Fig. 1 to 4 the edges could also
be indicated 2b, d) of the paper web. The laser source 7
is movable, so that the laser beam 6 moves transverse
to the direction of movement of the web so as to cut the
edge 2a into pattern, e.g. a wave pattern 5 as shown in
Fig. 5. Thus, the longitudinal edge 2a or both longitudinal
edges 2a, c of the paper web are cut into a wave shape.
[0030] In Fig. 6 a further method is shown. Compared
to the one shown in Fig. 5 this device enables to conduct
a complete cross cut through a web transverse to the
machine direction. In fact, such a device enables to pro-
vide a kind of a laser curtain across the whole paper web,
so as to enable a cross cut. Such a laser curtain can be
achieved in different ways.

[0031] Firstly, a specific number of lasers can be set
in a parallel manner, wherein the lasers are preferably
arranged so as to form the pattern of the non-straight
edge 2. In other words, the laser source 7 is constituted
by a plurality of single laser sources set in a row, which
are controlled by one common means.

[0032] A further possibility would be a row of laser
sources which are controlled by mirrors 8. In this context,
the mirrors 8could oscillate with the same frequency so
that a specific area could be energized by the different
laser beams. If a complete cut is to be performed, the
areas of laser activation 6 overlap as shown in Fig. 7.
Alternatively to the above-named manufacturing method,
the oscillating mirrors could be fixed mirrors disposed in
a row, which need to be so close, that the perforated cut
is created. In this context, the mirrors are semi-transpar-
ent so as to only divert a part of the laser beam energy
so that the rest of the energy could be used by the sub-
sequent mirrors.

Claims

1. Hygiene paper sheet (1) having a substantially rec-
tangular basic shape with four edges (2a-d), the in-
tersection of two edges forming a corner point, first
two opposing edges (2a, 2c) of said four edges being
wave-shaped and second two opposing edges (2b,
2d) of said four edges being straight, the first two
opposing edges (2a,2c) being wave-shaped be-
tween corner points formed by the intersection of a
respective one of the first two opposing edges
(2a,2c) with a respective one of the second two op-
posing edges (2b,2d),
characterized in that the wave-shape of one of the
first two opposing edges (2a, 2c) is complementary
to the wave-shape of the other one of the first two
opposing edges (2a, 2c¢) and that the hygiene paper
sheet comprises aborderembossing, the border em-
bossing having a width different in the area of the
wave-shaped edges (2a, 2c) than in the area of the
straight edges (2b, 2d)
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Patentanspriiche

1. Hygienepapiertuch (1), das eine im Wesentlichen
rechtwinklige Grundform mit vier Kanten (2a-d) auf-
weist, wobei der Schnittpunkt von zwei Kanten einen
Eckpunkt ausbildet, zwei erste gegeniliberliegende
Kanten (2a, 2c) der vier Kanten wellenférmig sind
und zwei zweite gegeniberliegende Kanten (2b, 2d)
der vier Kanten gerade sind, die zwei ersten gegen-
Uiberliegenden Kanten (2a, 2c) zwischen Eckpunk-
ten wellenférmig sind, die durch den Schnittpunkt
einer jeweiligen der zwei ersten gegeniberliegen-
den Kanten (2a, 2c) mit einer jeweiligen der zwei
zweiten gegenuberliegenden Kanten (2b, 2d) aus-
gebildet sind, dadurch gekennzeichnet, dass die
Wellenform von einer der zwei ersten gegenuiberlie-
genden Kanten (2a, 2c) komplementar zu der Wel-
lenform der anderen der zwei ersten gegeniberlie-
genden Kanten (2a, 2c¢) ist, und dass das Hygiene-
papiertuch eine Randpragung aufweist, wobei die
Randpragung eine Breite aufweist, die in dem Be-
reich der wellenférmigen Kanten (2a, 2c) anders ist
als in dem Bereich der geraden Kanten (2b, 2d).

Revendications

1. Feuille de papier hygiénique (1) ayant une forme de
base sensiblement rectangulaire avec quatre bords
(2a-d), I'intersection de deux bords formant un som-
met, deux premiers bords opposés (2a, 2¢) parmi
lesdits quatre bords étant de forme ondulée et deux
deuxiémes bords opposés (2b, 2d) parmi lesdits
quatre bords étant rectilignes, les deux premiers
bords opposés (2a, 2¢) étant de forme ondulée entre
des sommets formés par I'intersection de I'un res-
pectif des deux premiers bords opposés (2a, 2c)
avec I'un respectif des deux deuxiémes bords oppo-
sés (2b, 2d),
caractérisé en ce que la forme ondulée de I'un des
deux premiers bords opposés est complémentaire
de la forme ondulée de l'autre des deux premiers
bords opposés (2a, 2c) et en ce que la feuille de
papier hygiénique comprends un gaufrage de bor-
dure, le gaufrage de bordure ayant une largeur dans
la région des bords de forme ondulée (2a, 2c) qui
differe de celle dans la région des bords rectilignes
(2b, 2d).
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