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Description

Technical Field

[0001] The present invention relates to the field of the
production of films, sheets or webs in textile material, in
non-woven fabric or other material, to be used mainly in
domestic products for house cleaning or in hygiene and
sanitary products. In particular, the present invention re-
lates to a method for perforating a film, sheet or web,
preferably in non-woven fabric, to be used mainly in do-
mestic products for house cleaning or in hygiene and
sanitary products.

State of the Art

[0002] As it is well known, non-woven fabrics are wide-
ly used in many industrial sectors. A sector, in which they
are particularly widely used, is for example the sector of
the production of domestic products for house cleaning
or of hygiene and sanitary products.
[0003] In this last case, but also in many other uses,
there is often the need to perforate the web of non-woven
fabric, in order to create a product, which allows the pas-
sage of liquids (for example physiological liquids).
[0004] A typical application is that of the diapers or the
sanitary napkins for feminine hygiene. In general, diapers
and sanitary napkins are substantially constituted by four
elements that, starting from that into contact with the skin,
are called: topsheet, sublayer, core and backsheet.
[0005] The topsheet, for example, has the function of
being crossed quickly by the liquids, and it must act as
a barrier between the inner part of the diaper, which have
captured the liquids, and the body, from which the liquid
has been released. This function is the more effective,
the more the material is thick and permeable. There is
therefore the need to perforate the surface of the topsheet
perpendicularly, thus obtaining cross channels for cross-
ing the section. An important aspect of this type of prod-
ucts is obviously the softness, as they are into direct con-
tact with the skin.
[0006] The methods currently used for perforating
webs of non-woven fabric can be summarized in the fol-
lowing types.
[0007] A first type is defined "needles perforation", and
refers to a production method wherein a web of non-wo-
ven fabric is made cross the contact line of two counter-
rotating rollers, the first of which is provided with needles
arranged perpendicularly to the cylindrical surface, and
the second is provided with complementary surface
holes, suitable to receive the needles of the first one.
[0008] A second type is called "vacuum perforation"
and refers to a production method, wherein a layer of
very thin and hot film / web is arranged on a rotating roller
having the surface micro perforated and depressurized
on the inner part. Due to the difference of pressure be-
tween the inside and the outside of the roller, the web is
subjected to a micro perforation.

[0009] A third type, even if not much applied, relates
to a "perforation through abrasion", and is described in
US 3,408,776. The production method described in this
patent document provides for the passage of a web of
non-woven fabric between two rollers, a first roller pro-
vided with projections perpendicular to its surface, each
with a head of diameter substantially equal to the diam-
eter of the holes to be realized, and a second roller pro-
vided with an abrading surface, which must be less rigid
and less hard than the projections. The abrading roller
rotates with a very higher speed than the speed of the
roller with projections, that support the web and act as a
contrast surface for the abrading roller. Practically, the
abrading roller "tears", for each projection, a piece of fab-
ric substantially equal to the dimension of the head of the
projection itself; this piece remains attached with one end
to the periphery of the hole created on the web and is
stabilized on the web through the heat caused by the
abrasion (the not heated abrading roller).
[0010] This method brings to poorly satisfactory re-
sults, for example in terms of softness of the final product
(it is in fact clearly apparent that the torn piece creates
an element thermally stiffened on the edge of the hole,
and this reduces the softness of the fabric).
[0011] A fourth type relates to a "mechanical perfora-
tion" of the web, and in particular it relates to a method
described in the European patent document EP 0 598
970 and consists of two counter-rotating cylinders, one
of which is smooth and the other is provided with protu-
berances, maintained into contact one with the other and
having different peripheral speed (the smooth roller is
slower than the roller with protuberances). In these con-
ditions, in the contact line of the two cylinders, the pro-
tuberances make an impression on the web; thanks to
the contemporaneous slipping between the protuberanc-
es and the smooth cylinder, due to the different speeds,
when the impressions are produced also the perforation
of the web occurs at these impressions.

Object and summary of the invention

[0012] The invention is defined in claims 1, 14, and 15.
The object of the present invention is to provide a method
to produce films, sheets or webs of textile material, non-
woven fabric or the like, which are perforated in a through
manner and which are particularly soft.
[0013] With reference to the object described above,
a further object of the present invention is to provide a
method for producing perforated films, sheets or webs,
which is more economical relative to known methods.
[0014] These and other objects, which will be more
apparent hereinafter, are achieved through a method for
producing webs perforated in a through manner, which
comprises the passage of a web between two counter-
rotating rollers pressing against each other, of which a
first roller presents on its surface protuberances creating
the perforation, and a second roller presents a contrast
surface for these protuberances; the two rollers rotate
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with different speeds relative to each other, and a relative
slipping consequently occurs between the contact sur-
faces of the two rollers. In particular, the surface of the
second roller presents contact areas for the protuberanc-
es, which are separated from each other by means of
depressions.
[0015] It is advisable, to obtain a better perforation in
terms of quality, that the first roller rotate with a speed
greater than that of the second roller.
[0016] The contact areas are formed for example by
the end surfaces of the heads of projections coming out
from the second roller, and the depressions present be-
tween these contact areas are defined by the spaces
between these projections.
[0017] The protuberances drag on the contact areas,
thus creating perforations on the web passing between
the two rollers, which present dimensions substantially
equal to that of the protuberances. The space between
the contact areas of the second roller (that, as stated,
can be considered depressions between areas or spaces
between projections) allows the material forming the web
to expand, i.e. to swell, thus allowing obtaining a surpris-
ing softness of the web.
[0018] It is clearly apparent that on the product there
are first regions in which through holes are present (these
regions substantially correspond to the contrast areas on
the second roller) and second regions delimiting the first
regions, where holes are not present and that are prac-
tically softer and thicker than the first ones, in view of the
above description.
[0019] In particular, when at least one of the two rollers
is heated, this softness is due also to the fact that in the
second non perforated regions surrounding the perforat-
ed regions, the material of the web has not been into
contact with both the surfaces, or it has been into contact
with them less relative to the classical process, and there-
fore there is no stiffness by virtue of the process temper-
ature.
[0020] It should be noted that the linear pressure be-
tween the two rollers are reduced relative to the corre-
sponding pressure which the first roller (i.e. that provided
with protuberance) would need if it worked coupled with
a smooth roller. Consequently, an undoubted advantage
is obtained in terms of powers necessary to the motion
of the rollers, as well as reduced problems for balancing
the bending of the rollers, that must be carried out in the
traditional case. The web is therefore subjected to a lower
compression relative to the traditional process, with an
advantage in terms of characteristics of softness of the
web.
[0021] The cross pitches (i.e. parallel to the axis of the
rollers) of the protuberances of the first roller and of the
contact areas of the second rollers are substantially dif-
ferent from each other; in this way the contact between
areas and protuberances is assured. The same occurs
for the longitudinal pitch (i.e. along the cylindrical devel-
opment) of the protuberances and of the contact areas.
In this way the rollers are not "meshed" with each other,

making the contact occur only between the contact areas
(i.e. the end surface of the projections defining these ar-
eas) of the second roller with the end surfaces of the
protuberances (i.e. without contact between the flanks
of the projections and protuberances), actually allowing
slipping between protuberances and areas belonging to
the cylindrical surfaces of the respective rollers.
[0022] By combining the geometry of the protuberanc-
es of the first roller and of the contact areas of the second
roller, as well as depending upon the relative speed of
the contact surfaces, different perforated shapes are pos-
sible, contained in limited regions surrounded by unper-
forated regions with greater thickness and softness rel-
ative to the original material.
[0023] At most, single through holes can be obtained,
surrounded by regions unperforated due to the lack of
contact with surfaces of the protuberances. This occurs,
for instance, when the longitudinal and cross pitch of the
protuberances of the first roller is equal respectively to
the longitudinal and cross dimension of a respective con-
tact area (i.e. the dimension of the head of a respective
projection) of the second roller.
[0024] It is clearly apparent that the contact areas of
the second roller, delimited by the depressions which al-
low the expansion of the material, are of greater surface
dimensions relative to the surface dimensions of the
heads of the protuberances of the first roller, with which
they come into contact.
[0025] To obtain an optimum perforation, the maxi-
mum width and / or the maximum length of each contact
area shall be preferably at least double than an equivalent
dimension of each protuberance.
[0026] Advantageously, these contact areas of the
second roller are preferably completely surrounded by
depressions, thus practically constituting contact "is-
lands" separated from each other. These areas are pref-
erably distributed in an homogeneous manner on the
second roller, as well as the protuberances on the first
roller.
[0027] Adequately, the contact areas can have con-
stant pitch on the surface of the second roller both in
longitudinal direction and in cross direction; the same
can occur for the protuberances of the first roller.
[0028] Preferably, the ratio between the (longitudinal
and / or cross) pitch between two contact areas of the
second roller and the longitudinal and / or cross dimen-
sion of one of said areas is substantially comprised be-
tween 1.1 and 4, thus allowing to obtain a final web par-
ticularly homogeneous in terms of thickness and soft-
ness.
[0029] Preferably, the ratio between the (longitudinal
and / or cross) pitch between two contact areas of the
second roller and the pitch between two protuberances
of the first roller is substantially comprised between 1.5
and 10, thus allowing to obtain a final web with an opti-
mum permeability relative to an optimum homogeneity
in terms of thickness and softness.
[0030] The speed of the first roller with the protuber-
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ances can preferably vary from 20 m/min’ to 200 m/min’;
the second roller with the contact areas can preferably
have a speed, and therefore a slipping, variable from
20% to 90% of that of the first roller with the protuber-
ances.
[0031] The contact linear pressures between the two
rollers can be preferably comprised between 40 N / mm
to 200 N / mm
[0032] Preferably, the two rollers are heated, the inter-
val of the temperatures of the two rollers is comprised
between 60° and 170°, adjustable independently (i.e.
each roller can be set at a desired temperature inside
this interval).
[0033] The types of webs which can be used can be
for example in polypropylene fibers, bicomponents poly-
propylene-polyethylene, polyethylene-polyester, natural
fibers such as cotton and viscose and polyethylene films.
[0034] The present invention also relates to an appa-
ratus for producing perforated webs, sheets or films,
which uses two rollers as described above.
[0035] Furthermore, the present invention also relates
to a web, sheet or film produced through the method de-
scribed above and suitable to allow the passage of liq-
uids, which presents in particular areas on which through
holes are present, delimited by regions of greater thick-
ness relative to the thickness of said areas.

Brief description of the drawings

[0036] Further characteristics and advantages of the
present invention will be more apparent from the descrip-
tion of some preferred, although not exclusive, embodi-
ments, illustrated by way of non limiting example in the
attached tables of drawings, wherein:

figure 1 is a schematic view in cross section (i.e.
orthogonal to the axes) of a portion of a pair of parallel
rollers into contact with each other to perform a meth-
od according to the present invention;
figure 2 is an enlarged view of a portion of the contact
area of the two rollers shown in figure 1, cut away
according to the line II-II of figure 1, i.e. a lying plane
for the axes of the rollers.
figure 3 is a schematic view of the plan development
of the superposition of a part of the protuberances
of the first roller relative to the contact areas of the
second roller (these latter shown with a broken line);
figure 4 is a view of a portion of the contact region
of the two rollers shown in figure 1 and 2, cut away
according to the line II-II of figure 1, wherein the web
has been omitted;
figure 5 is a view analogous to that of figure 4 but
with a lower ratio between pitch of the areas of the
second roller and pitch of the protuberances of the
first roller (i.e. the areas are of smaller dimensions);
figure 6 is a view analogous to that of figure 3 but
related to the configuration of figure 5;
figure 7 is an axonometric view of a schematic portion

of a web perforated according to the method of the
present invention, wherein the thicknesses are
greater than in the reality to highlight specific aspects
thereof.

Detailed description of some embodiments of the inven-
tion

[0037] With reference to the figures cited above, the
method according to the present invention provides for
the use of a pair of rollers 11 and 12, (called respectively
first roller and second roller), counter-rotating and press-
ing against each other, which define in the contact region
an entrance for a web 13 of non-woven fabric, such as
for example a cohesive web of polypropylene fibers or
bicomponents polypropylene-polyethylene or polypro-
pylene-polyester or natural fibers such as cotton or vis-
cose.
[0038] The first roller 11 is heated. The working tem-
perature depends, among the other things, upon the type
of fiber, the process speed and other characteristics. In
the described example this temperature is preferably
comprised between 70° and 170° (for example 120°).
Analogously, also the second roller 12 is heated at a tem-
perature comprised between 70° and 170°.
[0039] The first roller 11 presents protuberances 14 on
the surface, which are distributed in an homogeneous
manner on the cylindrical development of the roller, and
which project orthogonally relative to this cylindrical de-
velopment.
[0040] In this example, these protuberances 14 are
distributed according to equal circumferential series with
constant pitch lying on planes perpendicular to the axis
of the roller; adjacent series are mutually displaced by
half pitch, as it is shown in figures 3 and 6.
[0041] In this example, the cross section (i.e. related
to a plane on which the axis of the roller lies) of a protu-
berance 14 has a shape similar to a trapezoidal shape,
and more precisely it is similar to an equilateral trapezi-
um, with the greater base facing the axis. In particular,
the protuberances 14, on which the web 13 to be perfo-
rated will come into contact, present a shape similar to
a truncated cone ending with an end face 14A, which is
a cylindrical surface lying on the cylindrical surface of the
respective roller. In figures 4 and 6 the end faces 14A
are delimited by small continuous circumferences.
[0042] The second roller 12 presents projections 15
developing orthogonally from its cylindrical core. These
projections 15 present a head 15A, with cylindrical sur-
face lying on the cylindrical surface of the second roller
and suitable to come into contact with the end face 14A
of the protuberances 14.
[0043] In this case again, the projections 15 are dis-
tributed according to equal circumferential series with
constant pitch lying on planes perpendicular to the axis
of the second roller 12; adjacent series are displaced
from each other by half pitch.
[0044] Both the cross pitch and the longitudinal pitch

5 6 



EP 2 353 809 B1

5

5

10

15

20

25

30

35

40

45

50

55

of the protuberances 14 of the first roller 11 are substan-
tially different from the relative pitches of the projections
15 of the second roller 12; in this way the contact is en-
sured between the end surfaces 15A of the heads of the
projections 15 and ends 14A of the protuberances 15.
[0045] In this example, both the projections 15 and the
protuberances 14 have the shape of a truncated cone
facing the opposite roller.
[0046] The end surfaces 15A of the heads of the pro-
jections 15 practically lie on a surface with cylindrical de-
velopment and constitute contact areas for the ends of
the protuberances 14.
[0047] The spaces 16 between the projections 15 prac-
tically constitute depressions surrounding the contact ar-
eas (that are also indicated with the reference number
15A) of the second roller 12 with the projections 14 of
the first roller 11. The second roller can therefore be seen
as a rotor, from which projections develop, or as a rotor
with greater diameter, with cylindrical surface subdivided
in contact areas 15A separated through depressions 16.
The contact areas are completely surrounded by these
depressions and practically constitute "islands" separat-
ed from each other.
[0048] As regards dimensions, the diameter of each
contact area 15A is at least double the diameter of each
end surface 14A of the protuberances 14.
[0049] The number of the contact areas 15A per cm2

is preferably comprised between 3 and 30, whilst the
number of protuberances per cm2 is comprised between
20 and 200.
[0050] The ratio between the pitches of the contact ar-
eas 15A and of the protuberances 14 is preferably com-
prised between 1.5 and 10.
[0051] An example of second roller can provide for in-
stance for ellipsoidal contact areas, whose cross pitch is
equal to nearly 5.11 mm, the cross dimension of the el-
lipsoidal area is equal to nearly 4.00 mm, and conse-
quently the ratio thereof is equal to about 1.27. Analo-
gously, the longitudinal pitch is equal to about 8.05 mm,
the longitudinal dimension of the area is equal to nearly
3.6 mm, and the ratio thereof is equal to nearly 2.23. In
this example again the number of areas per cm2 is equal
to nearly 4.9 and the surface of the areas per cm2 is equal
to nearly 0.489.
[0052] In a corresponding manner, an example of first
roller (i.e. that provided with protuberances) provides for
a cross pitch between protuberances equal to nearly 1.2
mm, a cross dimension of the protuberances equal to
about 0.76 mm, and the consequent ratio equal to nearly
1.56. Analogously, the longitudinal pitch between protu-
berances is equal to about 2.08 mm, the longitudinal di-
mension of the protuberances is equal to nearly 0.75 mm,
and consequently the ratio thereof is equal to nearly 2.77.
In this example again, the number of protuberances per
cm2 is equal to nearly 80 and the surface of the areas
per cm2 is equal to nearly 0.359.
[0053] The ratio between the cross pitch between the
contact areas of the second roller and the cross pitch

between the protuberances of the first roller can be equal
to about 5.11/1.2 = 4.25. The ratio between the longitu-
dinal pitch between the contact areas of the second roller
and the longitudinal pitch between the protuberances of
the first roller is equal to about 8.05/2.08 = 3.87.
[0054] The hardness of the materials composing the
two cylinders into contact (for example nitriding hardened
and tempered steel 42CrMo4 with hardness comprised
between 50 - 60 HRC) is substantially equivalent, as well
as their rigidity value. The contact surfaces of the two
rollers are smooth, preferably ground.
[0055] An important aspect of the present invention is
the fact that the first roller 11 rotates with a greater speed
relative to the second roller 12, so that the contact sur-
faces of the two rollers are in slipping. Preferably, in this
example, the speeds of the two rollers are respectively
70 m/min for the first cylinder and 50 m/min for the second
cylinder, and the relative slipping is equal to 30%.
[0056] The linear pressure between the two rollers is
preferably comprised between 40N per mm and 200N
per mm.
[0057] From a practical point of view, the web is made
pass through the contact region between the two rollers
11 and 12, which rotate with different speed (the first
roller 11 rotates faster than the second roller 12). In the
contact region between the rollers, the contact areas 15
act as a contrast surface for the protuberances 14. Whilst
the protuberances 14 move towards the areas 15, the
web is perforated by the protuberances at the contact
with the areas 15, the protuberances make a slipping,
which completes the perforation operation, allowing cre-
ating discontinuity on the web. The material of the web
tends to go up the spaces defined by the depressions
between the areas 15, increasing in thickness. These
regions are spaced by the holes just made, and therefore
present a temperature lower than the contour regions of
the holes. Once the web has been cooled, these "swol-
len" regions present a greater softness than the contours
of the holes. It is clear that the more the holes are con-
tained inside well delimited regions (i.e. between these
regions provided with a plurality of holes no other holes
must be present) the greater the softness.
[0058] Obviously, the configurations of the two rollers
can be the most different, according to the needs. Figure
5 and figure 6 show diagrams of a pair of rollers, wherein
the number of protuberances 14 is lower than in the case
of figures 2 and 3 (with equal dimension of the contact
areas 15).
[0059] Also the shape of the protuberances and of the
contact areas can be different than that indicated, for
example they can have polygonal shape or ellipsoidal
shapes or also elongated shapes, and they can also be
constituted by "band" or "strip" surface portions.
[0060] Also the pitch between contact areas and be-
tween protuberances can be different from that indicated,
for example it can be different between longitudinal di-
rection and cross direction, or it can also be not constant
in cross direction.
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[0061] Figure 7 shows an example of a portion of web
13 perforated according to the method and the apparatus
described above. This web 13 presents a plurality of re-
gions 17 with dimensions and shape substantially corre-
sponding to the contact areas 15 of the roller 12, in which
are present a plurality of through holes 18 with dimen-
sions and shape substantially corresponding to that of
the end surfaces 14A of the protuberances 14 of the first
roller 11.
[0062] The perforated regions 17 are surrounded and
spaced from each other by unperforated regions 19.
These unperforated regions 19 present a greater thick-
ness relative to the thickness of the perforated regions
17. In figures 4 and 7, the thicknesses have been exag-
gerated to highlight the difference thereof. This difference
in thickness is less visible practically, for instance it is
comprised between 1 to 4 times the thickness of the re-
gions 17.
[0063] The types of webs which can be perforated by
means of the described method can be extremely vari-
ous, and can comprise continuous films, non-woven fab-
rics, sheets in different material, both synthetic and nat-
ural, both woven, non-woven, sized, etcetera.
[0064] The fibers which can be used can be both syn-
thetic and natural. The webs can be consolidated or not,
carded or not, etcetera. Examples can relate to webs of
the type thermobonded, spunbonded, airthrough, spun-
laces, polyethylene films and combinations thereof.
[0065] It is understood that what illustrated purely rep-
resents possible nonlimiting embodiments of the inven-
tion, which may vary in forms and arrangements without
departing from the scope of the concept on which the
invention is based. Any reference numbers in the ap-
pended claims are provided for the sole purpose of facil-
itating the reading thereof in the light of the description
hereinbefore and the accompanying drawings and do not
in any way limit the scope of protection of the present
invention, which is defined by the claims.

Claims

1. A method for producing webs perforated in a through
manner, comprising the passage of a web (13) be-
tween two counter-rotating rollers (11, 12) pressing
against each other, of which the first roller (11)
presents on its surface protuberances (14) which
create the perforation, and a second roller (12)
presents a contrast surface for said protuberances
(14), said rollers (11, 12) rotating according to differ-
ent speeds with consequent relative slipping, char-
acterized in that the contrast surface of said second
roller (12) presents contact areas (15A) for said pro-
tuberances (14), which result separated from each
other by depressions (16), in which the material of
the web expands; said contact areas (15A) being of
greater surface dimensions than the contact face
(14A) of said protuberances (14).

2. A method as claimed in claim 1, characterized in
that said second roller (12) rotates with a speed low-
er than the speed of said first roller (11).

3. A method as claimed in claim 2, characterized in
that the percentage slipping of the two rollers (11,
12) is comprised between 10% and 90% of the speed
of the first roller (11) with the protuberances (14).

4. A method as claimed in claim 3, characterized in
that the speed of said first roller (11) is comprised
between 20 m/min’ and 200 m/min’, preferably equal
to 70 m/min’, whilst the speed of said second roller
(12) is comprised between 10% and 90% of the
speed of the first roller (11), preferably equal to 30%.

5. A method as claimed in one or more of the previous
claims, characterized in that said contact areas
(15A) are completely surrounded by said depres-
sions (16) to form contact islands for said protuber-
ances (14).

6. A method as claimed in one or more of the previous
claims, characterized in that said protuberances
(14) and said contact areas (15A) present substan-
tially constant longitudinal pitch; the longitudinal
pitch of said protuberances (14) being different from
the longitudinal pitch of said contact areas (15A).

7. A method as claimed in one or more of the previous
claims, characterized in that the ratio between the
longitudinal and / or cross pitch between two contact
areas (15A) of the second roller (12) and the pitch
between two protuberances (14) of the first roller (11)
is substantially comprised between 1.5 and 10.

8. A method as claimed in one or more of the previous
claims, characterized in that said protuberances
(14) and / or said contact areas (15A) are distributed
in an homogeneous manner on the cylindrical devel-
opment of the respective rollers, in respective cir-
cumferential series displaced in cross direction rel-
ative to adjacent series.

9. A method as claimed in one or more of the previous
claims, characterized in that the maximum width
and / or the maximum length of each contact area
(15A) shall be at least double an equivalent dimen-
sion of the face (14A) of slipping of each protuber-
ance (14).

10. A method as claimed in one or more of the previous
claims, characterized in that said contact areas
(15A) and the end faces (14A) of said protuberances
lie on respective substantially cylindrical surfaces.

11. A method as claimed in one or more of the previous
claims, characterized in that the hardness of the
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materials composing the parts of the two rollers (11,
12) into contact is substantially equivalent, as well
as the rigidity value thereof.

12. A method as claimed in one or more of the previous
claims, characterized in that both the contact sur-
faces of the two rollers (11, 12) are smooth, prefer-
ably ground.

13. A method as claimed in one or more of the previous
claims, characterized in that the number of contact
areas (15A) per cm2 is preferably comprised be-
tween 3 and 30, whilst the number of protuberances
per cm2 is comprised between 20 and 200.

14. An apparatus for through perforation of a web, film
or sheet, functioning according to the method as
claimed in one or more of the previous claims, com-
prising a pair of counter-rotating rollers (11, 12)
pressing against each other, of which a first roller
(11) presents on its surface protuberances (14)
which create the perforation, and a second roller (12)
presents a contrast surface for said protuberances
(14), said rollers (11, 12) rotating according to differ-
ent speeds with consequent relative slipping, char-
acterized in that the surface of said second roller
(12) presents contact areas (15A) for said protuber-
ances (14), which result separated from each other
by depressions (16), in which the material of the web
(13) expands; said contact areas (15A) being of
greater surface dimensions than the contact face
(14A) of said protuberances (14).

15. A web in textile material or non-woven fabric, com-
prising a plurality of first regions (17) in which a plu-
rality of through holes (18) are present character-
ized by said first regions (17) being surrounded and
spaced from each other by second unperforated re-
gions (19), which present a greater thickness relative
to the thickness of said first regions (17), such web
being obtainable by a method as claimed in one or
more of the previous claims.

Patentansprüche

1. Verfahren zur Herstellung von Bahnen, die auf
durchgehende Weise perforiert sind, das den Durch-
lauf einer Bahn (13) zwischen zwei gegenläufig ro-
tierenden Walzen (11, 12), die gegeneinander drük-
ken, umfasst, von denen die erste Walze (11) auf
ihrer Oberfläche Vorsprünge (14) zeigt, welche die
Perforation erzeugen, und eine zweite Walze (12)
eine entgegengesetzte Oberfläche für die Vorsprün-
ge (14) zeigt, wobei die Walzen (11, 12) gemäß un-
terschiedlichen Geschwindigkeiten mit entspre-
chendem relativen Schlupf rotieren, dadurch ge-
kennzeichnet, dass die entgegengesetzte Oberflä-

che der zweiten Walze (12) Kontaktflächen (15A) für
die Vorsprünge (14) zeigt, die voneinander getrennt
resultieren durch Vertiefungen (16), in denen das
Material der Bahn sich ausdehnt; wobei die Kontakt-
flächen (15A) von größeren Oberflächenabmessun-
gen sind als die Kontaktfläche (14A) der Vorsprünge
(14).

2. Verfahren gemäß Anspruch 1, dadurch gekenn-
zeichnet, dass die zweite Walze (12) mit einer Ge-
schwindigkeit rotiert, die geringer als die Geschwin-
digkeit der ersten Walze (11) ist.

3. Verfahren gemäß Anspruch 2, dadurch gekenn-
zeichnet, dass der prozentuale Schlupf der zwei
Walzen (11, 12) zwischen 10 % und 90 % der Ge-
schwindigkeit der ersten Walze (11) mit den Vor-
sprüngen (14) umfasst ist.

4. Verfahren gemäß Anspruch 3, dadurch gekenn-
zeichnet, dass die Geschwindigkeit der ersten Wal-
ze (11) zwischen 20 m/min und 200 m/min, bevor-
zugt gleich 70 m/min umfasst ist, während die Ge-
schwindigkeit der zweiten Walze (12) zwischen 10
% und 90 % der Geschwindigkeit der ersten Walze
(11), bevorzugt gleich 30 % umfasst ist.

5. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Kontaktflächen (15A) komplett durch die
Vertiefungen (16) umgeben sind, um Kontaktinseln
für die Vorsprünge (14) zu bilden.

6. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Vorsprünge (14) und die Kontaktflächen
(15A) einen im Wesentlichen konstanten Längsab-
stand zeigen; wobei der Längsabstand der Vor-
sprünge (14) sich von dem Längsabstand der Kon-
taktflächen (15A) unterscheidet.

7. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass das Verhältnis zwischen dem Längs- und/oder
Querabstand zwischen zwei Kontaktflächen (15A)
der zweiten Walze (12) und dem Abstand zwischen
zwei Vorsprüngen (14) der ersten Walze (11) im We-
sentlichen zwischen 1,5 und 10 umfasst ist.

8. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Vorsprünge (14) und/oder die Kontaktflä-
chen (15A) auf eine homogene Weise auf der zylin-
drischen Abwicklung der jeweiligen Walzen verteilt
sind, in jeweils peripheren Reihen, die in Querrich-
tung relativ zu angrenzenden Reihen versetzt sind.

9. Verfahren gemäß einem oder mehreren der vorher-
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gehenden Ansprüche, dadurch gekennzeichnet,
dass die maximale Breite und/oder die maximale
Länge jeder Kontaktfläche (15A) mindestens das
Doppelte einer entsprechenden Abmessung der Flä-
che (14A) des Schlupfs jedes Vorsprungs (14) sein
soll.

10. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Kontaktflächen (15A) und die Endflächen
(14A) der Vorsprünge auf jeweils im Wesentlichen
zylindrischen Oberflächen liegen.

11. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Härte der Materialien, welche die Teile der
zwei Walzen (11, 12) in Kontakt bilden, im Wesent-
lichen gleich ist, ebenso wie deren Steifigkeitswerte.

12. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass beide Kontaktoberflächen der zwei Walzen
(11, 12) glatt, bevorzugt geschliffen sind.

13. Verfahren gemäß einem oder mehreren der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Zahl der Kontaktflächen (15A) pro cm2 be-
vorzugt zwischen 3 und 30 umfasst ist, während die
Zahl der Vorsprünge pro cm2 zwischen 20 und 200
umfasst ist.

14. Vorrichtung zur durchgehenden Perforation einer
Bahn, einer Folie oder eines Blattes, die gemäß dem
Verfahren, das in einem oder mehreren der vorher-
gehenden Ansprüche beansprucht ist, funktioniert,
die ein Paar von gegenläufigen Walzen (11, 12), die
gegeneinander drücken, umfasst, von denen eine
erste Walze (11) auf ihrer Oberfläche Vorsprünge
(14) zeigt, welche die Perforation erzeugen, und eine
zweite Walze (12) eine entgegengesetzte Oberflä-
che für die Vorsprünge (14) zeigt, wobei die Walzen
(11, 12) gemäß unterschiedlichen Geschwindigkei-
ten mit resultierendem relativen Schlupf rotieren, da-
durch gekennzeichnet, dass die Oberfläche der
zweiten Walze (12) Kontaktflächen (15A) für die Vor-
sprünge (14) zeigt, die voneinander getrennt resul-
tieren durch Vertiefungen (16), in denen das Material
der Bahn (13) sich ausdehnt; wobei die Kontaktflä-
chen (15A) von größeren Oberflächenabmessun-
gen sind als die Kontaktfläche (14A) der Vorsprünge
(14).

15. Bahn aus Textilmaterial oder Flies, die eine Anzahl
von ersten Bereichen (17), in denen eine Anzahl von
Durchgangslöchern (18) vorhanden sind, umfasst,
dadurch gekennzeichnet, dass die ersten Berei-
che (17) durch zweite unperforierte Bereiche (19)
umgeben und voneinander getrennt sind, die eine

größere Dicke relativ zu der Dicke der ersten Berei-
che (17) zeigen, wobei diese Bahn durch ein Ver-
fahren erhältlich ist, wie es in einem oder mehreren
der vorhergehenden Ansprüche beansprucht ist.

Revendications

1. Procédé pour fabriquer des bandes perforées de fa-
çon débouchante, comprenant le passage d’une
bande (13) entre deux rouleaux contrarotatifs (11,
12) appuyant l’un contre l’autre, dont le premier rou-
leau (11) présente, sur sa surface des protubérances
(14) qui créent la perforation, et un second rouleau
(12) présente une surface de contraste pour lesdites
protubérances (14), lesdits rouleaux (11, 12) tour-
nant selon différentes vitesses avec un glissement
relatif conséquent, caractérisé en ce que la surface
de contraste dudit second rouleau (12) présente des
zones de contact (15A) pour lesdites protubérances
(14), qui sont séparées les unes des autres par des
creux (16), dans lesquels le matériau de la bande
s’agrandit ; lesdites zones de contact (15A) possé-
dant des dimensions de surface supérieures à celles
de la face de contact (14A) desdites protubérances
(14).

2. Procédé selon la revendication 1, caractérisé en
ce que ledit second rouleau (12) tourne avec une
vitesse inférieure à la vitesse dudit premier rouleau
(11).

3. Procédé selon la revendication 2, caractérisé en
ce que le glissement en pourcentage des deux rou-
leaux (11, 12) est compris entre 10 % et 90 % de la
vitesse du premier rouleau (11) avec les protubéran-
ces (14).

4. Procédé selon la revendication 3, caractérisé en
ce que la vitesse dudit premier rouleau (11) est com-
prise entre 20 m/min et 200 m/min, de préférence
égale à 70 m/min, alors que la vitesse dudit second
rouleau (12) est comprise entre 10 % et 90 % de la
vitesse du premier rouleau (11), de préférence égale
à 30 %.

5. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdites zones
de contact (15A) sont complètement entourées par
lesdits creux (16) pour former des îlots de contact
pour lesdites protubérances (14).

6. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdites protu-
bérances (14) et lesdites zones de contact (15A) pré-
sentent un pas longitudinal sensiblement constant ;
le pas longitudinal desdites protubérances (14) étant
différent du pas longitudinal desdites zones de con-
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tact (15A).

7. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que le rapport entre
le pas longitudinal et/ou transversal entre deux zo-
nes de contact (15A) du second rouleau (12) et le
pas entre deux protubérances (14) du premier rou-
leau (11) est sensiblement compris entre 1,5 et 10.

8. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdites protu-
bérances (14) et/ou lesdites zones de contact (15A)
sont distribuées de manière homogène sur le déve-
loppement cylindrique des rouleaux respectifs, dans
des séries circonférentielles respectives déplacées
dans une direction transversale par rapport à des
séries adjacentes.

9. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que la largeur maxi-
mum et/ou la longueur maximum de chaque zone
de contact (15A) sera au moins le double d’une di-
mension équivalente de la face (14A) de glissement
de chaque protubérance (14).

10. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdites zones
de contact (15A) et les faces d’extrémité (14A) des-
dites protubérances se trouvent sur des surfaces
respectives sensiblement cylindriques.

11. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que la dureté des
matériaux composant les parties des deux rouleaux
(11, 12) en contact est sensiblement équivalente,
ainsi que leur valeur de rigidité.

12. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que les deux sur-
faces de contact des deux rouleaux (11, 12) sont
lisses, de préférence polies.

13. Procédé selon l’une ou plusieurs des revendications
précédentes, caractérisé en ce que le nombre de
zones de contact (15A) par cm2 est de préférence
compris entre 3 et 30, alors que le nombre de pro-
tubérances par cm2 est compris entre 20 et 200.

14. Appareil pour perforation débouchante d’une bande,
d’un film ou d’une feuille, fonctionnant selon le pro-
cédé selon une ou plusieurs des revendications pré-
cédentes, comprenant une paire de rouleaux con-
trarotatifs (11, 12) appuyant l’un contre l’autre, dont
un premier rouleau (11) présente, sur sa surface,
des protubérances (14) qui créent la perforation, et
un second rouleau (12) présente une surface de con-
traste pour lesdites protubérances (14), lesdits rou-
leaux (11, 12) tournant selon des vitesses différentes

avec un glissement relatif conséquent, caractérisé
en ce que la surface dudit second rouleau (12) pré-
sente des zones de contact (15A) pour lesdites pro-
tubérances (14), qui sont séparées les unes des
autres par des creux (16), dans lesquels le matériau
de la bande (13) s’agrandit ; lesdites zones de con-
tact (15A) étant de dimensions de surface supérieu-
res à celles de la face de contact (14A) desdites pro-
tubérances (14).

15. Bande dans matériau textile ou tissu non tissé, com-
prenant une pluralité de premières régions (17) dans
lesquelles une pluralité de trous débouchants (18)
sont présents, caractérisée en ce que lesdites pre-
mières régions (17) sont entourées et espacées les
unes des autres par des secondes régions non per-
forées (19), qui présentent une épaisseur plus épais-
se par rapport à l’épaisseur desdites premières ré-
gions (17), une telle bande pouvant être obtenue par
un procédé selon une ou plusieurs des revendica-
tions précédentes.
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