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(57) Abstract: The invention relates to a method and to an apparatus for producing a
03 1899 padding product, and to a padding product (126), the method comprising the follow-
ing steps: providing a flat, elongate paper strip, which has a central region (18) ex-
tending in the longitudinal direction and two-layered or multi-layered adjacent edge

/1 26 regions (20, 21, 22, 23), which are not joined to one another, opening up adjacent
edge regions, and crumpling the paper strip along the central region, wherein before
the crumpling along the central region the edge regions are turned over towards the
@ @ center region.
29 g 20 (57) Zusammenfassung: Verfahren und Vorrichtung zum Herstellen eines Polste-
| | F|g 8 rungserzeugnisses, sowie Polsterungserzeugnis (126), wobei das Vertahren folgen-
. . ) )

de Schritte umfasst: Bereitstellen eines flachen, langlichen Papierstreifens, der einen
sich in Langsrichtung erstreckenden mittleren Bereich (18) und zwei- oder mehrla-
gige, nicht miteinander verbundene benachbarte Randbereiche (20, 21, 22, 23) auf-
weist, Aufschlagen von benachbarten Randbereichen und Kniillen des Papierstrei-
fens entlang des mittleren Bereich, wobei vor dem Kniillen entlang des mittleren
Bereichs die Randbereiche hin zum mittleren Bereich umgeschlagen werden.
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METHOD AND APPARATUS FOR PRODUCING A PADDING PRODUCT, AND

PADDING PRODUCT

Description

BACKGROUND OF THE INVENTION

The invention relates to a method and a device for producing a
padding component. The invention also relates to a padding
product per se. Here, the padding product is made from a flat,
elongate and in particular two-layered or multi-layered paper

strip.

EP 1 539 474 Bl discloses a padding product that is crumpled
from a double-layered paper tube. Said document also discloses
a device and a method by means of which the padding product

disclosed therein is crumpled from the elongate paper tube.

A generic method, a generic device and a generic padding

product are known from DE 10 2012 222 805 B3.

US 8,348,818 B2 and DE 694 00 576 T2 disclose padding products
and methods for the production thereof, which products are

each made from a single-layered paper strip.

The problem addressed by the present invention is, inter alia,
to develop a method known in particular from DE 10 2012 222
805 B3, a device disclosed therein and a padding product

disclosed therein.
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Since the invention builds upon DE 10 2012 222 805 B3, the
entire disclosure of said document is hereby incorporated into

the present patent application.

Any discussion of documents, acts, materials, devices,
articles or the like which has been included in the present
specification is not to be taken as an admission that any or
all of these matters form part of the prior art base or were
common general knowledge in the field relevant to the present
disclosure as 1t existed before the priority date of each of

the appended claims.

SUMMARY OF THE INVENTION

Throughout this specification the word "comprise", or
variations such as "comprises" or "comprising", will be
understood to imply the inclusion of a stated element, integer
or step, or group of elements, integers or steps, but not the
exclusion of any other element, integer or step, or group of

elements, integers or steps.

According to a first aspect, the present invention provides a
method for producing a padding product, comprising the
following steps:

providing an elongate paper strip, which has a central
region extending in the longitudinal direction and two—layered
or multi-layered adjacent edge regions, which are not joined

to one another,
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opening up adjacent edge regions, and
and crumpling the paper strip along the central region,
wherein

before the crumpling along the central region, the edge

regions are turned over towards the central region.

In the method according to the disclosure, before crumpling,
the two-layered or multi-layered adjacent edge regions, which
have already been opened up, are turned over towards the
central region. Here, the paper strip may preferably be
crumpled in the central region such that the turned-over edge
regions are also crumpled at the same time. Because the edge
regions are also turned over and preferably crumpled at the
same time, this results in a padding product having a
comparatively high density, meaning that the padding product
is also well suited to padding heavier objects. A padding
product of this type thus advantageously does not comprise any
freely radially outwardly projecting edge regions, since these

have been turned over before crumpling.

According to the claimed method, an elongate paper strip is
therefore provided. The paper strip has a central region
extending in the longitudinal direction and two-layered or
multi-layered adjacent edge regions, which are not joined to

one another.
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It i1s conceivable for the paper strip to be two-layered or
multi-layered, and for the individual layers to be joined
together in the central region, for example in an interlocking
or materially bonded manner. In particular, adhesively bonding
the individual layers in the central region has proven to be
preferable. Here, the adhesive bond may preferably extend
along a line that runs in the longitudinal direction. Here,
the adhesive bond may only be provided in portions, for
example point by point. The adhesive bond may, however, also
be provided along a closed line. Alternatively or additionally
to the bonding, it is also conceivable to stamp the individual

layers together.

In this case, the paper strip does not have to be formed by
layers that are on top of one another; other configurations
are also conceivable, such as two paper strips that are
already folded and are joined to one another along the two
folded edges thereof, with this joined region forming the
central region according to the invention. Here too, the join
may be interlocking or materially bonded. In this case, the
folded edges may be joined before the opening-up and turnover
processes. 1t is however also conceivable for the flat folded
paper strips to first be opened up and for the edge regions
thereof to be turned over. In the next step, the opened-up and
turned-over paper strips are then joined to one another along
the folded edges thereof, the folded edges that are joined to
one another then forming the central region, along which

crumpling is then carried out.
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The method steps in claim 1 therefore do not specify any
essential order; it is merely important that, before the
crumpling along the central region, the edge regions are
turned over towards the central region, or towards the folded
edges for folded paper strips that are not joined to one

another.

In the initial state of the paper strip, which may be flat and
in particular pressed flat, adjacent edge regions preferably
lie against one another. For a two-layered paper strip of
which the central region is Jjoined, there are therefore
preferably four edge regions, with each pair of two edge
regions lying against one another in the flat state. However,
three or more layers may also be provided. In that case, three
or more edge regions are provided so as to be adjacent to one
another in the flat state. A paper strip that in particular

comprises two layers is comparatively simple to provide.

In this case, it is conceivable that the individual layers are
Jjoined to one another in the central region only when the
paper strip is provided, or that the individual layers can be
joined to one another in the central region before the paper
strip is provided, i.e. in a preceding operation that may also

be carried out at another location.

According to the next method step, the adjacent edge regions,

which in particular lie against one another, are opened up to
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form a paper strip that is star—-shaped in cross section. For
this purpose, the paper strip is preferably moved over one or
more opening-up cores. For a two-layered paper strip, a star-
shaped paper strip having a total of four “points” projecting
in the radial direction then results, with these “points”
still being joined in the central region. If three layers are
provided, a “star” having six “points” thus results in
particular; 1f more layers are provided, a “star” having a

correspondingly larger number of “points” thus results.

Here, the respectively adjacent points preferably enclose an
angle in the range of from 60° to 120°, and preferably in the
range of from 70° to 100°, and more preferably in the range of

from 85° to 95°.

At the same time as the opening-up process, or thereafter, the
edge regions are turned over towards the central region. In
this case, the edge regions may each be turned over upwards,
downwards, or may also be turned over such that one edge

region is wrapped around the adjacent other edge region.

The paper strip is then crumpled along the central region,
preferably along with the edge regions. The crumpling takes
place in the longitudinal direction at least along the central
region such that, advantageously, portions of the central
region are moved or pushed towards one another along with the
edge regions, such that the length of the paper strip when

crumpled, i.e. of the padding product, 1is shorter than the
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paper strip prior to crumpling. This results in greater
resilience in the longitudinal direction of the crumpled paper
strip than the non-crumpled paper strip. According to the
invention, it 1is not absolutely necessary for the turned-over
edge regions to be crumpled at the same time. A padding
product in which the edge regions are turned over but are not
crumpled at the same time also has advantageous properties.
However, it has proven advantageous for the edge regions to be
turned over and the crumpling to be provided such that the
turned-over edge regions are crumpled at the same time. This
results in a comparatively stable and compactly crumpled

padding product.

In this case, it is advantageous for the edge regions to be
turned over towards the central region in a turnover module.
In this case, the turnover module may comprise turnover means,
such as turnover surfaces, turnover edges or turnover wires.
In the turnover module, the opening-up process can take place
prior to or at the same time as the turnover process. The

turnover means may then be identical to the opening-up means.

A crumpling module in which the turned-over paper strip is
crumpled is advantageously arranged downstream of the turnover
module. The crumpling module and/or the turnover module are
advantageously designed as separate assemblies in this case.
This 1s advantageous in that identical crumpling modules but
different turnover modules can be used for different paper

strips, in particular for different widths of paper strip. For
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example, 1t is conceivable for a manufacturer of the padding
products to have different turnover modules for different
widths of paper strip, and for an associated turnover module
to be used depending on the paper strip to be used. In this
case, the turnover modules are designed such that the turned-
over paper strip has the same width in each case, such that
said turned-over paper strip can be supplied to the crumpling
module. The same crumpling module can therefore be combined
with different crumpling modules and therefore can be used for

different output paper strips.

The crumpling per se is advantageously carried out by means of
a first set of drive rollers and a second set of drive
rollers, the second set of drive rollers rotating at an
angular speed that is lower than the angular speed of the

first set of drive rollers.

A method 1s also proposed that is characterized in that the
angular speed of at least one of the sets of drive rollers is
adjustable in order to set the crumpling density. Different
speeds can therefore generate different degrees of crumpling
and thus different densities of the padding products. If the
first set of drive rollers rotates comparatively fast and the
second set of drive rollers rotates comparatively slowly, the
padding product is squeezed together and compressed
comparatively forcefully during crumpling. This results in a
very dense padding product. If less dense padding products are

intended to be produced, the angular speed of the second set
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of drive rollers in particular can be increased. A method of
this type can be used both for paper strips of which the edge
regions are not turned over towards the central region, and
for paper strips of which the edge regions are turned over and

are preferably crumpled at the same time.

In order to set an intended length of the padding product in
each case, 1t is advantageous for the padding product to be
separated into two regions by braking or stopping the first
set of drive rollers whilst the second set of drive rollers
continues to be driven. Advantageously, the two regions are
separated from one another by being pulled apart. In this
context, it is advantageous for the paper strip to have
predetermined breaking points, in particular in the form of
perforations, extending transversely to the longitudinal
direction. It is of course also conceivable for said product
to be separated by cutting, in particular by means of a

cutting device.

According to a second aspect, the present invention provides a
device for producing a padding product

comprising an entry region for a flat, elongate paper
strip, the paper strip comprising a central region extending
in the longitudinal direction and two-layered or multi-layered
adjacent edge regions, which are not joined to one another,
comprising at least one opening-up mechanism for opening up
the flat paper strip along the two-layered or multi-layered

adjacent edge regions, and
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comprising a crumpling mechanism for crumpling the paper
strip along the central region, wherein a turnover mechanism
is provided for turning over the opened-up edge regions
towards the central region and in that the crumpling mechanism
is preferably designed such that the turned-over edge regions

are also crumpled at the same time.

The device 1is in particular characterized in that a turnover
mechanism is provided for turning over the edge regions
towards the central region and in that the crumpling mechanism
is preferably designed such that the turned-over edge regions
are also crumpled at the same time. Using a device of this
type, a padding product can thus be produced which, compared
with the padding product disclosed in DE 10 2012 222 805 B3,
has a greater density and is therefore suitable for padding

heavier objects.

In this case, it is advantageous for a turnover module in
which the turnover mechanism is arranged and a crumpling
module in which the crumpling mechanism is arranged to be
provided, it being possible for the turnover module to be
replaced with another turnover module when paper strips of
different widths are used. This is advantageous in that
identical crumpling modules but different turnover modules can
be used for different paper strips, in particular for

different widths of paper strip.
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In one embodiment, it is provided that the crumpling mechanism
of a second set of drive rollers interacting with the first
set of drive rollers is formed such that the second set of
drive rollers can rotate at an angular speed that is lower
than the angular speed at which the first set of drive rollers
can rotate, a control unit being provided for adjusting the
angular speed of at least one of the sets of drive rollers
such that the crumpling density can be adjusted by means of

the control unit.

In its finished state, a padding product of this type
discussed above comprises an elongate paper strip, which has a
central region extending in the longitudinal direction and
two—-layered or multi-layered adjacent edge regions, which are
not Jjoined to one another, wherein the adjacent edge regions
are opened up in the manner of a star and turned over towards
the central region. In this case, the paper strip is crumpled
along the central region and preferably also along the turned-
over edge regions. A flat, elongate paper strip, which has a
central region extending in the longitudinal direction and
two—-layered or multi-layered adjacent edge regions, which are
not Jjoined to one another, can be used as the starting
material for a padding product of this type. However, it is
also conceivable for e.g. two or more folded paper strips
which comprise an inner region that has each folded edge and
an outer region that has the two-layered or multi-layered edge
regions to be used as the starting material. In order to

produce the padding product according to the invention, the
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outer region, or the multi-layered edge regions thereof, can
first be opened up, such that a paper strip that is star-
shaped in cross section is produced, and can then be turned
over. Only after the opening-up and turnover process can the
inner regions of two paper strips that have the folded edges
be joined together in the central region, which is then

crumpled in the next step.

Further advantages and advantageous embodiments of the
invention can be found in the following description, on the
basis of which one embodiment of the invention is described

and explained in more detail.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:
Fig. 1 is a perspective view of a flat paper strip for

producing a padding product embodying the invention;

Fig. 2 is a plan view of the paper strip according to Fig. 1;

Fig. 3 is a view corresponding to Fig. 1 of another paper

strip;

Fig. 4 is a schematic view of a device embodying the invention

for producing a padding product;

Fig. 5 shows the paper strip according to Fig. 1 after the

opening—up process;
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Fig. 6 shows the paper strip according to Fig. 5 after the

turnover process;

Fig. 7 is an oblique view of a padding product embodying the

invention;

Fig. 8 is a cross section of the padding product according to

Fig. 7;

Fig. 9 is an obligque view of another padding product embodying

the invention; and

Fig. 10 is an oblique view of yet another padding product

embodying the invention.

BRIEF DESCRIPTION OF EMBODIMENTS

The paper strip 10 shown in Fig. 1 and 2 comprises two layers
12 and 14. The two layers 12, 14 are on top of one another and
have identical outer contours. They have an elongate shape,
with the central longitudinal axis thereof being denoted by
reference sign 16. The paper strip 10 may be a “continuous”
paper strip, which for example can be unrolled from a roll or

removed from stack.

The two layers 12, 14 are joined together in the central
region 18 thereof, which extends along the central

longitudinal axis 16 in the paper strip shown in Fig. 1 and 2.
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Preferably, the two layers 12, 14 are Jjoined together along
the central longitudinal axis 16 in a materially bonded
manner, in particular by bonding, or in an interlocking

manner, in particular by punching.

The two layers 12, 14 also comprise edge regions 20, 21 and
22, 23, which are not joined to one another. The layer 12
therefore comprises the two edge regions 20, 21. The layer 14
comprises the two edge regions 22, 23. In this case, the edge
region 20 of the layer 12 is adjacent to the edge region 22 of
the layer 14. Likewise, the edge region 21 of the layer 12 is
adjacent to the edge region 23 of the layer 14. In the flat
state of the paper strip 10 shown in Fig. 1 and 2, the edge
regions 20 and 22, as well as the edge regions 21 and 23, may
contact one another. These edge regions 20, 21, 22, 23 are

then opened up, as described below.

As is clear in particular from Fig. 2, the paper strip 10
comprises predetermined breaking points 24 that extend
transversely to the longitudinal axis 16 and are designed as
perforations provided in the layers 20 and 22. As a result,
the paper strip 10 can be separated into two regions, along a
predetermined breaking point 24, by being torn in the

longitudinal direction.

Fig. 3 shows another paper strip 10, which is suitable for use
in a method according to the invention or for producing a

padding product according to the invention. This paper strip
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10 consists of two webs 100, 102, which are each folded along
a fold line 104. The fold lines 104 face one another in this
case. The two webs 100, 102 are joined together in the region
of the fold lines 104, for example by bonding or stamping,

such that the central region 18 is formed here.

Fig. 4 schematically shows a device 110 according to the
invention for producing a padding product 126, 128, 130. The
device 110 substantially comprises 3 modules in this case.
First, an opening—up module 114 is arranged downstream of an
input 112. In the opening-up module 114, the flat paper strip
10 is first opened up, for example by means of opening-up
cores 58 as disclosed in DE 10 2012 222 805 B3. After the
opening-up process, or after the paper strip 10 leaves the
opening—up module 114, said paper strip has been opened up in
the manner of a star to form a paper strip 10’. A paper strip
10" of this type 1s shown in cross section in Fig. 5. In Fig.
5, the angles o between the adjacent edge regions 20, 22 and
21, 23 are approx. 90°. It 1is of course conceivable for the
angles o to be considerably smaller and to be in the range of

from 45° to 70° or even less.

The opened-up paper strip 10’ is fed to a turnover module 116,
in which the edge regions 20, 22 and 21, 23 are turned over to
turnover regions 118 shown in Fig. 5. The opened-up paper
strip 10’ is therefore deformed into the opened-up and turned-
over paper strip 10’’ shown in cross section in Fig. 6 in the

turnover module 116. Although Fig. 6 shows a turnover process
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in which the turnover regions 118 are at an acute angle, in
practice the turnover process usually takes place over rounded
edges, and therefore the regions 118 in no way have to taper

to a point, but instead may also be rounded.

The paper strip 10’’ is then fed to a crumpling module 120, as
shown in Fig. 4. In the crumpling module 120, the paper strip
10’7’ is crumpled in the central region 18, with the turned-

over edge regions 21, 23 and 20, 22 also being crumpled at the

same time.

In this case, the crumpling module 120 comprises a first set
of drive rollers 74, 76 and a set of drive rollers 82, 84
arranged downstream of said drive rollers 74, 76. The first
set of drive rollers is preferably driven by a first electric
motor in this case. In this case, the roller 74 may for
example be pressed against the roller 76 with low preloading,
such that said roller is driven by the roller 76, which is
driven by the electric motor. As mentioned, the central region
18 of the paper strip 10 is positioned between the rollers 74
and 76. Corresponding to the first set of drive rollers 74,
76, in the second set of drive rollers 82, 84 the lower roller
84 can likewise be driven by an electric motor. The upper
roller 82 is pressed against the lower roller 84 with
preloading, such that it rotates when the roller 84 rotates.

Here, the rollers 74, 76 and 82, 84 have a width b.
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In this case, the angular speed of the rollers 82, 84 of the
second drive set 1s selected such that it is slightly lower
than the angular speed of the drive rollers 74, 76 in the
first set. As a result, the paper strip 10’’ is caused to be
crumpled in the central region 18 in a crumpling zone, the
crumpling zone being between the two sets of rollers 74, 76
and 82, 84. The paper strip 10’’ therefore leaves the device
110 at the machine output 124 as a padding product 126, as
shown in Fig. 7 and 8, which is opened up in the manner of a
star, turned over and crumpled in the central region. The
width b of the central region that has been crumpled by the
rollers and is shown in Fig. 7 and 8 can be reduced to very

small dimensions or to a line.

In Fig. 4, a control unit 122 is provided for actuating the

electric motors and therefore the rollers 74, 76 and 82, 84.

Using the control unit 122, the angular speed of the first set

of drive rollers 74, 76 and the angular speed of the second
set of drive rollers 82, 84 can preferably be set separately
from one another. The greater the difference in angular
speeds, the greater the degree of crumpling. Therefore, the
crumpling density of the padding product 126 to be produced

can be set by the control unit 122.

For details relating to the type and function of the drive
rollers, reference is made to DE 10 2012 222 805 B3, which
does not however comprise a turnover mechanism or turnover

module.
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In order to separate the continuous paper strip 10 into
different regions, it is advantageous for the first set of
drive rollers 74, 76 to be braked whilst the second set of
drive rollers 82, 84 continues to be driven, such that said
paper strip is torn along a predetermined breaking point 24
shown in Fig. 1 and 2. A padding product 126 separated in this

way then leaves the device 110 through an output 124.

According to the invention, the opening-up module 114 and the
turnover module 116 may also be implemented in the same
module. In this case, the opening-up and turnover processes
may take place one immediately after the other or,

alternatively, largely simultaneously.

In this case, the turnover module 116 is preferably arranged
in the device 110 so as to be replaceable. This is
advantageous in that different turnover modules can be used
for different paper strips, 1in particular if paper strips 10
of different widths are to be processed. The turnover process
is then carried out such that the turned-over paper strip 10’7
always has the same outer dimensions, and therefore can always

be processed by the same crumpling module 120.

The rollers 74, 76 and 82, 84 can be used to move and convey
the paper strip 10 in the device 50, but it is also

conceivable for a separate feed mechanism to be provided for
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conveying the paper strip 10 through the device 110, for

example in the form of additional conveying rollers.

As described, a padding product 126 of this type can be
produced in a simple manner, it also having advantageous

padding properties.

Fig. 8 and 9 show a crumpled paper strip 10’’’ produced using
the device 110, i.e. the finished padding product 126. Said
figures clearly show the crumpled central region 18 having the
crumpling width b and the simultaneously crumpled edge regions
21, 23 and 20, 22, which do not protrude in the manner of a

star, but are turned over towards the central region 18.

Although the drawings show a paper strip 10 that only
comprises two layers, it i1s also conceivable for a paper strip
to be used that comprises three or more layers. The three or
more layers are then joined together in the central region 18,
or preferably in the region of the central longitudinal axis
16. Instead of two mutually facing opening-up cores 58,
advantageously a total of four or more opening—up cores are
used which engage in the spaces between the respectively
adjacent edge regions of the respective layers. The edge
regions are then turned over according to the relevant number

of edge regions.

Fig. 9 and 10 show two additional padding products 128, 130.

In the padding product 128 according to Fig. 9, the edge
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region 23 was turned over in a downward direction and the edge
region 22 was wrapped around the edge region 23 in an upward
direction. Accordingly, the edge region 21 was turned over in
a downward direction and the edge region 20 was wrapped around
the edge region 21 in an upward direction. The crumpling was

carried out in the central region 18.

In the padding product 130 according to Fig. 10, the edge
regions 21 and 22 were first turned over and then the edge
regions 20 and 23 were wrapped around the edge regions 21, 22

before the crumpling was carried out in the central region 18.
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Claims

Method for producing a padding product, comprising the
following steps:

providing an elongate paper strip, which has a central
region extending in the longitudinal direction and two-
layered or multi-layered adjacent edge regions, which are
not joined to one another,

opening up adjacent edge regions, and

and crumpling the paper strip along the central region,
wherein

before the crumpling along the central region, the edge

regions are turned over towards the central region.

Method according to claim 1, wherein the paper strip is
crumpled along the central region such that the turned-

over edge regions are also crumpled at the same time.

Method according to claim 1 or 2, wherein the opened-up
paper strip is guided through a turnover module for the
purpose of turning over and/or in that the turned-over

paper strip is guided through a crumpling module for the

purpose of crumpling.

Method according to any of the preceeding claims, wherein
the crumpling by means of a first set of drive rollers
and a second set of drive rollers is carried out such
that the second set of drive rollers rotates at an

angular speed that is lower than the angular speed of the
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first set of drive rollers, the angular speed of at least
one of the sets of drive rollers being adjustable in

order to set the crumpling density.

Device for producing a padding product

comprising an entry region for a flat, elongate paper
strip, the paper strip comprising a central region
extending in the longitudinal direction and two-layered
or multi-layered adjacent edge regions, which are not
joined to one another,

comprising at least one opening-up mechanism for opening
up the flat paper strip along the two-layered or multi-
layered adjacent edge regions, and

comprising a crumpling mechanism for crumpling the paper
strip along the central region, wherein a turnover
mechanism is provided for turning over the opened-up edge
regions towards the central region and in that the
crumpling mechanism is preferably designed such that the
turned-over edge regions are also crumpled at the same

time.

Device according to claim 5, wherein a turnover module is
provided in which the turnover mechanism is arranged, and
in that a crumpling module is provided in which the
crumpling mechanism is arranged, it being possible for
the turnover module to be replaced with another turnover

module when paper strips of different widths are used.
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Device according to claims 5 to 6 or according to the
preamble of claim 5, wherein the crumpling mechanism of a
second set of drive rollers interacting with the first
set of drive rollers is formed such that the second set
of drive rollers can rotate at an angular speed that is
lower than the angular speed at which the first set of
drive rollers can rotate, a control unit being provided
for adjusting the angular speed of at least one of the
sets of drive rollers such that the crumpling density can

be adjusted by means of the control unit.

Device according to any of the preceeding claims, wherein
it is designed, intended and/or suitable for carrying out

the method according to any of claims 1 to 4.

Padding product, in particular produced according to the
method in claims 1 to 5 and/or in a device according to
any of claims 6 to 8, comprising an elongate paper strip,
which has a central region extending in the longitudinal
direction and two-layered or multi-layered adjacent edge
regions, which are not joined to one another, wherein the
adjacent edge regions are opened up and turned over
towards the central region, and wherein the paper strip

is crumpled along the central region.

Padding product according to claim 9, wherein that the
paper strip 1is also crumpled along the turned-over edge

regions.
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