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(54) OPENING DEVICE FOR A PACKAGE AND PACKAGE HAVING AN OPENING DEVICE

(57) There is described an opening device (4) for a
package (1) being filled with a pourable product and hav-
ing a main body (2) provided with a designated pour
opening (3). The opening device (4) comprises at least
a base frame (10) for coupling the opening device (4) to
the main body (2) and about the designated pour opening
(3) and a covering membrane (11) rupturably connected
to the base frame (10) along a weakening line (12) and
configured to cover the designated pour opening (3). The
weakening line (12) comprises a first end (13) and a sec-
ond end (14) distinct and separated from one another.
The covering membrane (11) is further connected to the
base frame (10) along a tethering portion (15) extending
between the first end (13) and the second end (14). The
weakening line (12) and the tethering portion (15) are
configured such that, in use, upon exertion of an opening
force on the covering membrane (11), the covering mem-
brane (11) separates from the base frame (10) along the
weakening line (12) and remains attached to the base
frame along the tethering portion (15).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an opening de-
vice for a package, in particular a package having a
sealed main body, filled with a pourable product, even
more particular filled with a pourable food product.
[0002] Advantageously, the present invention also re-
lates to a package, in particular a package having a
sealed main body, filled with a pourable product, even
more particular filled with a pourable food product, and
comprising an opening device.

BACKGROUND ART

[0003] As is known, many liquid or pourable food prod-
ucts, such as fruit juice, UHT (ultra-high-temperature
treated) milk, wine, tomato sauce, etc., are sold in pack-
ages, in particular sealed packages, made of sterilized
packaging material.
[0004] A typical example is the parallelepiped-shaped
package for pourable food products known as Tetra Brik
Aseptic (registered trademark), which is made by sealing
and folding a laminated strip packaging material. The
packaging material has a multilayer structure comprising
a carton and/or paper base layer, covered on both sides
with layers of heat-seal plastic material, e.g. polyethyl-
ene. In the case of aseptic packages for long-storage
products, the packaging material also comprises a layer
of oxygen-barrier material, e.g. an aluminum foil, which
is superimposed on a layer of heat-seal plastic material,
and is in turn covered with another layer of heat-seal
plastic material forming the inner face of the package
eventually contacting the food product.
[0005] Some of the known packages, in particular
sealed main bodies of the packages formed from the
packaging material, comprise a designated pour open-
ing, which allows the outpouring of the pourable product
from the packages.
[0006] It is known to provide for an opening device so
as to seal the designated pour opening prior to the first
use of the package.
[0007] A known type of opening device comprises a
base frame arranged about the designated pour opening
and a covering membrane rupturably coupled to the
frame so as to cover and seal the designated pour open-
ing prior to the first-time use of the package. In order to
allow for the outpouring of the pourable product it is nec-
essary for a user to remove the covering membrane and
to throw the covering membrane into a trash bin.
[0008] However, it may occur that a user may dispose
of the covering membrane in an incorrect manner.
[0009] Thus, a desire is felt in the sector to provide for
an opening device and/or a package having an opening
device, which do(es) not come along with such an incon-
venience.

DISCLOSURE OF INVENTION

[0010] It is therefore an object of the present invention
to provide in a straightforward and low-cost manner an
improved opening device for a package, in particular a
package having a sealed main body, filled with a pourable
product, even more particular filled with a pourable food
product.
[0011] In particular, it is an object of the present inven-
tion to provide in a straightforward and low-cost manner
an improved opening device for a package, in particular
a packaging having a sealed main body, filled with a pour-
able product, even more particular filled with a pourable
food product, which decreases the risk of an incorrect
disposal of the opening device.
[0012] It is a further object of the present invention to
provide in a straightforward and low-cost manner an im-
proved package, in particular a package having a sealed
main body, filled with a pourable product, even more par-
ticular filled with a pourable food product, and comprising
an opening device.
[0013] It is a further object of the present invention to
provide in a straightforward and low-cost manner an im-
proved package, in particular a package having a sealed
main body, filled with a pourable product, in particular
filled with a pourable food product, having an opening
device, in particular the opening device being designed
to decrease the risk of an incorrect disposal of the open-
ing device itself.
[0014] According to the present invention, there is pro-
vided an opening device according to the independent
claim.
[0015] Further advantageous embodiments of the
opening device are specified in the respective dependent
claims.
[0016] According to the present invention, there is also
provided a package according to claim 15.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] A non-limiting embodiment of the present inven-
tion will be described by way of example with reference
to the accompanying drawings, in which:

Figure 1 is a schematic perspective view of a pack-
age having an opening device according to the
present invention, with parts removed for clarity;
Figure 2 is an enlarged perspective top view of a
portion of the package of Figure 1 with the opening
device being in a first configuration, with parts re-
moved for clarity;
Figure 3 is a perspective top view of the portion of
Figure 2 with the opening device being in a second
configuration; and
Figures 4 and 5 are bottom views of the package
with the opening device being, respectively, in the
first configuration and in a third configuration, with
parts removed for clarity.

1 2 



EP 4 079 652 A1

3

5

10

15

20

25

30

35

40

45

50

55

BEST MODES FOR CARRYING OUT THE INVENTION

[0018] Number 1 indicates as a whole a package for a
pourable product, in particular a pourable food product,
even more particular a liquid food product, comprising:

- a (composite) main body 2, in particular a sealed
(composite) main body 2, being filled with a pourable
product, in particular a pourable food product, even
more particular a liquid food product, and having a
designated pour opening 3 configured to allow for
an outflow of the pourable product from main body
2; and

- an opening device 4, in particular a plastic opening
device 4, coupled to main body 2 and configured to
seal the designated pour opening 3 prior to the first-
time use of package 1.

[0019] In more detail, main body 2 may be obtained
from a packaging material, in particular a composite
packaging material, having a multilayer structure (not
shown and known as such).
[0020] Furthermore, main body 2 may be obtained
from a respective blank.
[0021] Preferentially, the packaging material may be
provided in the form of a web.
[0022] Moreover, main body 2 may be obtained by
forming a tube from the packaging material, longitudinally
sealing the tube, filling the tube with the pourable product
and by transversally sealing and cutting the tube.
[0023] In further detail, the packaging material may
comprise at least one layer of fibrous material, such as
e.g. a paper or cardboard, and at least two layers of heat-
seal plastic material, e.g. polyethylene, interposing the
layer of fibrous material in between one another. One of
these two layers of heat-seal plastic material defining the
inner face of main body 2 contacting the pourable prod-
uct.
[0024] Moreover, the packaging material may also
comprise a layer of gas- and light-barrier material, e.g.
aluminum foil or ethylene vinyl alcohol (EVOH) film, in
particular being arranged between one of the layers of
the heat-seal plastic material and the layer of fibrous ma-
terial. Preferentially, the packaging material may also
comprise a further layer of heat-seal plastic material be-
ing interposed between the layer of gas- and light-barrier
material and the layer of fibrous material.
[0025] According to a preferred non-limiting embodi-
ment, opening device 4 may be applied onto the pack-
aging material and/or base package 2 prior, during and/or
after the formation, filling and sealing of main body 2.
[0026] Alternatively, opening device 4 may be applied
onto the packaging material prior to arranging the pack-
aging material within or during advancement of the pack-
aging material through a packaging machine for forming,
filling and sealing main bodies 2 from the packaging ma-
terial.
[0027] In particular, opening device 4 may be fused

and/or welded and/or bond and/or molded onto main
body 2 and/or the packaging material and around the
designated pour outlet.
[0028] With particular reference to Figure 1, main body
2 may extend along a longitudinal axis A, a first transver-
sal axis B and a second transversal axis C. In particular,
the extension of package 2 along longitudinal axis A may
be larger than the extension of package 2 along first
transversal axis B and second transversal axis C.
[0029] Preferentially, main body 2 may be parallelepi-
ped-shaped. Alternatively, main body 2 may have a tu-
bular shape or any other shape.
[0030] In more detail, main body 2 may comprise a first
wall portion 5, in particular being transversal, in particular
perpendicular, to longitudinal axis A, and from which
main body 2 extends along longitudinal axis A. Prefer-
entially, first wall portion 5 may define a support surface
of package 1, in particular main body 2, which is designed
to be put in contact with a support, such as e.g. a shelf,
in particular when, in use, being e.g. exposed within a
sales point or when being stored. In particular, when be-
ing arranged on a support first wall portion 5 defines a
bottom wall portion.
[0031] Furthermore, main body 2 may also comprise
one or more lateral walls 6, in the specific case shown
four, being (fixedly) connected to first wall portion 5 and
extending, in particular substantially parallel to longitudi-
nal axis A, from first wall portion 5.
[0032] Additionally, main body 2 may also comprise a
second wall portion 7 opposite to first wall portion 5 and
being (fixedly) connected to at least some of lateral walls
6. In particular, lateral walls 6 may be interposed between
first wall portion 5 and second wall portion 7. In particular,
when being arranged on a support, second wall portion
7 may define a top wall portion.
[0033] According to some non-limiting embodiments,
first wall portion 5 and second wall portion 7 may be par-
allel to one another.
[0034] According to alternative non-limiting embodi-
ments not shown, first wall portion 5 and second wall
portion 7 may be inclined with respect to one another.
[0035] According to some non-limiting embodiments,
second wall portion 7 may carry and/or comprise desig-
nated pour opening 3.
[0036] According to some preferred non-limiting em-
bodiments, package 1, in particular main body 2, may
comprise an inner space 8 configured to contain and/or
containing the pourable product. In particular, first wall
portion 5, lateral walls 8 and second wall portion 7 delimit
inner space 8.
[0037] Furthermore, main body 2 may comprise a sep-
aration membrane (not shown and known as such) cov-
ering designated pour opening 3. In particular, the sep-
aration membrane may separate in the area of, in par-
ticular at, designated pour opening 3 inner space 8 from
an outer environment. Preferentially, the separation
membrane may comprise a gas- and light-barrier mate-
rial, e.g. aluminum foil or ethylene vinyl alcohol (EVOH)
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film.
[0038] Moreover, and as will be disclosed in more de-
tail further below, the separation membrane may be
fused together with a portion of opening device 4.
[0039] With particular reference to Figures 1 to 5, open-
ing device 4 comprises at least:

- a (plastic) base frame 10 for coupling opening device
4 to main body 2 and about designated pour opening
3; and

- a (plastic) covering membrane 11 rupturably con-
nected to base frame 10 along a weakening line 12
(of opening device 4) and configured to cover des-
ignated pour opening 3.

[0040] Moreover, (plastic) weakening line 12 is config-
ured such that, in use, upon exertion of an opening force
on covering membrane 11, covering membrane 11 (irre-
versibly) separates from base frame 10 along weakening
line 12. In other words, upon exertion of the opening force
weakening line 12 (irreversibly) ruptures so as to sepa-
rate covering membrane 11 from base frame 10 along
weakening line 12.
[0041] Furthermore, prior to the first-time use (i.e. prior
to exerting the opening force (for the first time)), covering
membrane 11 is designed to cover and seal in coopera-
tion with base frame 10 the designated pour opening.
[0042] Advantageously, weakening line 12 comprises
a first end 13 and a second end 14 distinct and separated
from one another. In other words, weakening line 12 does
not have an annular configuration and/or a closed-loop
configuration. In even other words, first end 13 and sec-
ond end 14 are not in contact with one another.
[0043] In particular, weakening line 12 may be arc-
shaped.
[0044] Furthermore, covering membrane 11 is further
connected to base frame 10 along an (unrupturable) teth-
ering portion 15 extending between first end 13 and sec-
ond end 14. In particular, tethering portion 15 tethers cov-
ering membrane 11 to base frame 10 even after separa-
tion of covering membrane 11 from base frame 10 along
weakening line 12. In this manner, one guarantees that
covering membrane 11 remains connected to base frame
10 (and main body 2 and package 1 as a whole) avoiding
the possibility of an incorrect disposal of covering mem-
brane 11.
[0045] Furthermore, tethering portion 15 is configured
such that, in use, upon exertion of the opening force on
covering membrane 11, covering membrane 11 remains
attached to base frame 10 along tethering portion 15.
[0046] It is to be noted that the term unrupturable indi-
cates that upon a normal use by a user tethering portion
15 does not rupture. In other words, the opening force
suited to allow for the rupturing of weakening line 12 does
not allow to rupture tethering portion 15.
[0047] Moreover, weakening line 12 together with teth-
ering portion 15 may define an annular shape and while,
in use, upon exertion of the opening force the weakening

line 12 ruptures, tethering portion 15 remains intact.
[0048] Additionally, tethering portion 15 may be in con-
tact with first end 13 and second end 14.
[0049] Additionally, the thickness of weakening line 12
may be smaller than the thickness of tethering portion 15.
[0050] With particular reference to Figures 2 to 5, upon
separation of covering membrane 11 from base frame
10 along weakening line 12, covering membrane 11 is
angularly moveable around a hinge axis E defined by
tethering portion 15.
[0051] In more detail, covering membrane 11 is angu-
larly moveable from a closing position (see Figures 2 and
4) in which covering membrane 11 covers designated
pour opening 3 to an opening position in which covering
membrane 11 frees designated pour opening 3. In par-
ticular, covering membrane 11 is in the closing position,
with covering membrane 11 being connected to base
frame 10 along weakening line 12. Even more particular,
covering membrane 11 is in the closing position, with
weakening line 12 being intact.
[0052] Additionally, and with particular reference to
Figures 3 and 5, once covering membrane 11 is sepa-
rated from base frame 10 along weakening line 12, cov-
ering membrane 11 is angularly moveable between the
opening position and a re-closing position, in which cov-
ering membrane 11 covers designated pour opening 3.
[0053] With particular reference to Figures 2 and 4,
covering membrane 11 may be configured such that prior
to the first-time use (i.e. prior to the rupturing of weaken-
ing line 12) covering membrane 11 is positioned in the
closing position and is designed to cover designated
pouring outlet 3 and to also seal designated pouring outlet
3 in cooperation with base frame 10. Additionally, and
with particular reference to Figure 5, covering membrane
11 may be designed such that once covering membrane
11 is separated from base frame 10 along weakening
line 12 (i.e. weakening line 12 is ruptured) covering mem-
brane 11 may be in the re-closing position, in which cov-
ering membrane 11 covers designated pouring outlet 3,
but does not seal designated pouring outlet 3 anymore.
[0054] Preferentially, covering membrane 11 may be
biased into the re-closing position, i.e. in the absence of
the application of an external force on covering mem-
brane 11, covering membrane 11 returns back to the re-
closing position.
[0055] Advantageously and with particular reference
to Figure 3, opening device 4 may comprise a retaining
element 16 (see further below for more details) config-
ured to interact with covering membrane 11 so as to retain
covering membrane 11 in the opening position, in partic-
ular so as to guarantee that covering membrane 11 does
not disturb the outpouring of the pourable product from
package 1, in particular main body 2.
[0056] With particular reference to Figures 2 to 5, cov-
ering membrane 11 may comprise a first portion 17 and
a second portion 18 being rupturably connected to one
another along an auxiliary weakening line 19. In partic-
ular, auxiliary weakening line 19 may be configured such
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that, in use, upon exertion of the opening force, and in
particular (substantially) simultaneously to the separa-
tion of covering membrane 11 from base frame 10, first
portion 17 and second portion 18 separate from one an-
other along auxiliary weakening line 19.
[0057] Moreover, auxiliary weakening line 19 may ex-
tend from second end 14. In particular, auxiliary weak-
ening line 19 and second end 14 are (integrally) connect-
ed to one another.
[0058] Furthermore, auxiliary weakening line 19 may
extend from second end 14 towards, in particular to, a
center 20 of covering membrane 11.
[0059] Additionally, auxiliary weakening line 19 may
be transversal, in particular perpendicular, to weakening
line 12.
[0060] Advantageously, first portion 17 and second
portion 18 may be configured to interact with retaining
element 16 for retaining covering membrane 11 in the
opening position.
[0061] In particular, first portion 17 and second portion
18 may be configured to hook up with retaining element
16 for retaining covering membrane 11 in the opening
position. In other words, first portion 17 and second por-
tion 18 may be arrangeable such to interpose and/or
clamp at least a portion of retaining element 16 between
one another for retaining covering membrane 11 in the
opening position.
[0062] According to some non-limiting embodiments,
covering membrane 11 is (substantially) flush with main
body 2, in particular second wall portion 7, in particular
when being in the closed position.
[0063] Furthermore, covering membrane 11 may be
fused with the separation membrane. In other words,
separation membrane may be considered to be part of
covering membrane 11.
[0064] With particular reference to Figures 2 and 3,
opening device 4 may further comprise an opening ele-
ment 25 connected to covering membrane 11 and con-
figured to allow for the exertion of the opening force on
covering membrane 11. In particular, opening element
25 may be configured to be operated by a consumer so
as to exert the opening force.
[0065] In more detail, opening element 25 may com-
prise a pull leg 26, in particular a single pull leg 26, con-
nected to covering membrane 11, in particular to a pe-
ripheral portion of covering membrane 11. Additionally,
opening element 25 may comprise a gripping element
27, for example a ring, connected to pull leg 26 and being
designed to be gripped by the consumer.
[0066] Moreover, pull leg 26 may be arranged at a pe-
ripheral portion of covering membrane 11 being opposed
to a portion of covering membrane 11 being integrally
connected to tethering portion 15.
[0067] Advantageously, pull leg 26 may transversally,
in particular (substantially) perpendicularly, extend from
covering membrane 11.
[0068] Preferentially, opening element 25, in particular
pull leg 26, may be connected to covering membrane 11

at a connecting point, in particular a single connecting
point.
[0069] Moreover, pull leg 26 may be arranged adjacent
to second end 14 and auxiliary weakening line 19.
[0070] In further detail and with particular reference to
Figures 2 and 3, opening device 4 may further comprise
a collar 28 extending from base frame 10 and having an
outlet 29, in particular being aligned, even more particular
being coaxial, with respect to designated pouring outlet
3. In particular, collar 28 being designed to allow for a
controlled outpouring of the pourable product from pack-
age 1, in particular main body 2.
[0071] According to some preferred non-limiting em-
bodiments, collar 28 may define retaining element 16. In
this manner, one avoids providing opening device 4 with
further components. In this case, first portion 17 and sec-
ond portion 18 may be arranged and/or arrangeable so
as to contact collar 28 from opposite sides thereof for
retaining covering membrane 11 in the opening position.
[0072] Preferentially, base frame 10, covering mem-
brane 11, weakening line 12, tethering portion 15, and in
particular collar 28, may be obtained, in particular by
molding, as a single piece.
[0073] Preferentially, base frame 10, covering mem-
brane 11, weakening line 12, tethering portion 15, and in
particular collar 28, may be molded onto main body 2
and/or onto the packaging material from which main body
2 is formed.
[0074] With particular reference to Figure 1, opening
device 4 may also comprise a lid 30 coupled and/or cou-
plable to collar 28 and configured to selectively close and
open outlet 29.
[0075] According to the specific embodiment shown,
lid 30 is of the screw-lid type. Alternatively, lid 30 could
be of any other type.
[0076] In further detail, opening device 4 may also
comprise a coupling ring 31 coupled to and arranged
around collar 28. In particular, lid 30 may be tethered to
coupling ring 31.
[0077] Preferentially, lid 30 may be at least arrangea-
ble in a closed position, in which lid 30 covers outlet 29,
and an open position, in which lid 30 is removed from
outlet 29.
[0078] In use, a consumer in order to allow for the out-
pouring of the pourable product from package 1 needs
to manipulate covering membrane 11.
[0079] In more detail, a consumer needs to exert the
opening force, in particular by relying on opening element
25, on covering membrane 11 so as to separate covering
membrane 11 from base frame 10 along weakening line
12. Moreover, the exertion of the opening force also leads
to the separation of first portion 17 and second portion
18 along auxiliary weakening line 19.
[0080] Moreover, prior to being able to manipulate cov-
ering membrane 11 the user needs to arrange lid 30 in
the open position.
[0081] Additionally, during the outpouring of the pour-
able product, covering membrane 11 may be retained by
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retaining element 16, in particular collar 28, in the opening
position.
[0082] After the outpouring the consumer can arrange
covering membrane 11 in the re-closing position, and in
particular also arrange lid 30 in the closed position.
[0083] The advantages of opening device 4 and/or of
package 1 according to the present invention will be clear
from the foregoing description.
[0084] In particular, by having tethering portion 15 or
in other words by having a non-annular weakening line
12 one guarantees that covering membrane 11 does not
need to be disposed separately from the other portions
of package 1.
[0085] Another advantage resides in the presence of
first portion 17 and second portion 18, which may be ar-
ranged and/or arrangeable so as to contact retaining el-
ement 16, in particular collar 28, from opposite sides
thereof for maintaining covering membrane 11 in the
opening position.
[0086] Clearly, changes may be made to opening de-
vice 4 and/or package 1 as described herein without,
however, departing from the scope of protection as de-
fined in the accompanying claims.

Claims

1. Opening device (4) for a package (1) being filled with
a pourable product and having a main body (2) pro-
vided with a designated pour opening (3);
the opening device (4) comprises at least:

- a base frame (10) for coupling the opening de-
vice (4) to the main body (2) and about the des-
ignated pour opening (3); and
- a covering membrane (11) rupturably connect-
ed to the base frame (10) along a weakening
line (12) and configured to cover the designated
pour opening (3);
wherein the weakening line (12) comprises a
first end (13) and a second end (14) distinct and
separated from one another;
wherein the covering membrane (11) is further
connected to the base frame (10) along a teth-
ering portion (15) extending between the first
end (13) and the second end (14);
wherein the weakening line (12) and the tether-
ing portion (15) are configured such that, in use,
upon exertion of an opening force on the cover-
ing membrane (11), the covering membrane
(11) separates from the base frame (10) along
the weakening line (12) and remains attached
to the base frame (10) along the tethering portion
(15).

2. Opening device according to claim 1, wherein upon
separation of the covering membrane (11) from the
base frame (10) along the weakening line (12), the

covering membrane (11) is angularly moveable
around a hinge axis (E) defined by the tethering por-
tion (15).

3. Opening device according to claim 2, wherein the
covering membrane (11) is angularly moveable from
a closing position, in which the covering membrane
(11) covers the designated pour opening (3) and
seals the designated pouring outlet (3) in coopera-
tion with the base frame (10), to an opening position,
in which the covering membrane (11) frees the des-
ignated pour opening (3).

4. Opening device according to claim 3, wherein after
separation of the covering membrane (11) from the
base frame (10) along the weakening line (12), the
covering membrane (11) is moveable between the
opening position and a re-closing position, in which
the covering membrane (11) covers the designated
pouring outlet (3), but does not seal the designated
pouring outlet (3) in cooperation with the base frame
(10).

5. Opening device according to any one of the preced-
ing claims, wherein the weakening line (12) is arc-
shaped.

6. Opening device according to any one of the preced-
ing claims, the covering membrane (11) comprises
a first portion (17) and a second portion (18) being
rupturably connected to one another along an aux-
iliary weakening line (19);
wherein the auxiliary weakening line (19) is config-
ured such that, in use, upon exertion of the opening
force, the first portion (17) and the second portion
(18) separate from one another along the auxiliary
weakening line (19).

7. Opening device according to claim 6, wherein the
auxiliary weakening line (19) extends from the sec-
ond end (14) of the weakening line (12) towards a
center (20) of the covering membrane (11).

8. Opening device according to claim 6 or 7, and further
comprising a retaining element (16) configured to
interact with the covering membrane (11) so as to
retain the covering membrane (11) in the opening
position;
wherein the first portion (17) and the second portion
(18) are configured to interact in cooperation with
one another with the retaining element (16) for re-
taining the covering membrane (11) in the opening
position.

9. Opening device according to claim 8, and further
comprising a collar (28) extending from the base
frame (10);
wherein the collar (28) defines the retaining element
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(16) .

10. Opening device according to claim 8 or 9, wherein
the first portion (17) and the second portion (18)
clamp at least a portion of the retaining element (16)
between one another for retaining the covering mem-
brane (11) in the opening position.

11. Opening device according to any one of the preced-
ing claims, and further comprising an opening ele-
ment (25) connected to the covering membrane (11)
and configured to allow for the exertion of the open-
ing force on the covering membrane (11), the open-
ing element (25) being connected to the covering
membrane (11) at a connecting point arranged ad-
jacent to the second end (14).

12. Opening device according to any one of the preced-
ing claims, wherein the weakening line (12) together
with the tethering portion (15) defines an annular
shape.

13. Opening device according to any one of the preced-
ing claims, wherein the tethering portion (15) is in
contact with the first end (13) and the second end
(14).

14. Opening device according to any one of the preced-
ing claims, wherein the thickness of the weakening
line (12) is smaller than the thickness of the tethering
portion (15).

15. Package (1) filled with a pourable product and com-
prising at least one opening device (4) according to
any one of the preceding claims.
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