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(57) Abstract: The invention relates to a closure system for a beverage container, particularly a beverage can, having a lid (1) with a
top and a bottom, wherein the lid has a drinking opening (4), a closure element (20) for sealing the drinking opening, and an operating
element (8) for manually opening the drinking opening by a user, wherein the closure element is positioned on the bottom of the lid and
is fixedly connected to the operating element on the top of the lid, the closure element for sealing the drinking opening is designed to
cover the drinking opening in a closure position, and the operating element and the closure element are movably arranged along a first
axis, which extends substantially parallel to the top of the lid, wherein moving the operating element in a first direction along the first
axis causes the closure element to move out of the closure position and the drinking opening to open, and moving the operating element
in a second direction, opposite the first direction, along the first axis causes the closure element to move into the closure position and
the drinking opening to be closed again.

(57) Zusammenfassung: Die Erfindung betrifft ein VerschlussSystem fiir einen Getrdnkebehilter, insbesondere eine Getrdnkedose,
aufweisend einen Deckel (1) mit einer Oberseite und einer Unterseite, wobei der Deckel eine Trinkéffnung (4) aufweist, ein Verschluss-
element (20) zum VerschlieBen der Trinkéffnung, und ein Bedienclement (8) zum manuellen Offnen der Trink6ffnung durch einen
Benutzer, wobei das Verschlusselement an der Unterseite des Deckels positioniett ist und fest mit dem Bedienelement an der Oberseite
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Veroffentlicht:
—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

des Deckels verbunden ist, das Verschlusselement zum Verschliefen der Trinkéffnung dazu ausgestaltet ist, in einer Verschlusspositi-
on die Trink6ffnung abzudecken; und das Bedienelement und das Verschlusselement entlang einer ersten Achse, die im wesentlichen
parallel zur Oberseite des Deckels verlduft, beweglich angeordnet sind, wobei ein Bewegen des Bedienelements in eine erste Richtung
entlang der ersten Achse eine Bewegung des Verschlusselements aus der Verschlussposition und ein Offnen der Trinkéffnung bewirkt,
und ein Bewegen des Bedienelements in eine der ersten Richtung entgegengesetzten zweite Richtung entlang der ersten Achse ein
Bewegen des Verschlusselements in die Verschlussposition und ein WiederverschlieBen der Trinkéffnung bewirkt.
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CLOSURE SYSTEM FOR BEVERAGE CANS

The present invention relates to a closure system for beverage containers, particularly
beverage cans. In this context, the closure system according to the invention enables an

opening and reclosing of the beverage container.

Beverage cans are among the most important commercial packaging for beverages. They are
mainly used for carbonated beverages, particularly for beers, sodas and energy drinks, and
usually have a resistance to an internal pressure of at least 6.2 bar. Beverage cans used
nowadays usually consist of a one-piece, substantially cylindrical container made of aluminum
or tinplate and a — usually folded — lid made of aluminum. To facilitate opening, the lid
comprises a usually oval score line as well as a metal tab which is riveted on, which, when
lifted, pushes the scored oval into the interior of the can by leverage, thus creating a drinking

orifice. This built-in can opener is also known as a “stay on tab”.

For consumers, the advantages of beverage cans are mainly their low tare weight, their
infrangibility and the possibility to use them directly as a drinking vessel after opening. For
beverage producers, the high barrier effect is an additional factor, as the neutrality of the
material for flavors and the simultaneous light protection effect offer good protection even

for sensitive products and enable high durability.

The main disadvantage of beverage cans with “stay on tabs” is the yet missing possibility to
reclose them. It would thus be advantageous to provide a closure system by means of which
the advantages of the well-known beverage cans may be combined with the possibility of

reclosing them.

Document DE 10 2012 213 093 A1l discloses a recloseable closure system. Particularly in
comparison with conventional “stay on tab” closures, the constructive effort is considerably
higher on the one hand. On the other hand, a lid that is provided with such a closure system
is notably lower, so that stackability of the lids is no longer guaranteed and special machines

for connecting the lids with the cylindrical part of the can are required.

It is thus an object of the invention to provide an improved closure system for containers for
liquids or bulk materials, particularly beverage cans or cardboard boxes, particularly wherein

the container or the can, respectively, is recloseable in a simple manner.
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A further object is to provide such a closure system with a seal of warranty which renders
unopened containers distinguishable from reclosed containers in a simple manner,

particularly optically.

A further object is to provide such a closure system which is particularly compact, in particular
does not enlarge the outer dimensions of the container, and does not compromise stackability

of the container.

A further object is to provide such a closure system which may be produced with little

constructive effort.

A further object is to provide such a closure system that is configured for a pressure of at least

6.2 bar.

A further object is to provide a can lid for a beverage can with such a closure system and a

beverage can with such a closure system.

It is a further object to provide such a can lid with such a closure system, wherein the can lid
and the remaining can body may be connected to form a beverage can by existing machines

and processes.

A further object is to provide such a can lid and such a beverage can which are stackable, in
particular wherein the closure system is flat to such a degree that the outer dimensions of the
can lid or the beverage can, respectively, are not enlarged or their stackability is not

compromised.

At least one of these objects is achieved by realizing the distinguishing features of the
independent claims. Features which develop the invention in an alternative or preferable

manner can be taken from the dependent claims.

A first aspect of the present invention relates to a closure system for a beverage container,
e.g., a beverage can. The closure system comprises a closure member for closing a drinking
orifice of a lid of the beverage container and an operating member for manually opening the
drinking orifice by a user. In this context, the closure member may be positioned at a lower
side of the lid and fixedly connected to the operating member on the upper side of the lid. For
closing the drinking orifice, the closure system is configured to entirely cover the drinking
orifice in a closed position. The operating member and the closure member are movably

disposable along a first axis which extends substantially parallel to the upper side of the lid. In
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this context, a movement of the closure member from the closed position as well as opening
of the drinking orifice may be caused by moving the operating member in a first direction
along the first axis, and a movement of the closure member into the closed position as well as
reclosure of the drinking orifice may be caused by moving the operating member in a second

direction opposite the first direction along the first axis.

When joined together, the lid is also part of the closure member. In this embodiment, the
closure member comprises said lid having an upper side, a lower side and a drinking orifice,
and a closure member for closing the drinking orifice and a control member for manually
opening the drinking orifice by a user. According to the invention, the closure member is then
positioned at the lower side of the lid and is fixedly connected to the operating member at
the upper side of the lid. For closing the drinking orifice, the closure member is configured to
cover the entire surface of the drinking orifice in a closed position, and the operating member
and the closure member are arranged to be movable along a first axis which is substantially
parallel to the upper side of the lid. In this context, a movement of the operating member in
a first direction along the first axis causes a movement of the closure member out of the closed
position and opening of the drinking orifice, and a movement of the operating member in a
second direction opposite to the first direction along the first axis causes a (back) movement

of the closure member into the closed position and thus a reclosure of the drinking orifice.

According to an embodiment, the closure system comprises at least one securing and/or

control member, wherein said control member is configured such that it

- comprises a first state as long as the operating member is not moved and/or the
closure member is not moved from the closed position, and

- assumes a second state, which is at least optically distinguishable from the first state,
if the operating member is moved into the first direction and/or if the closure member
is moved from the closed position.

Such a securing member, which does not necessarily have to provide a control function,

secures the operating member preferably against displacement.

In the case of a configuration as a control member, the second state may be assumed
irreversibly. The control member retains the second state particularly even if the operating
member is moved back into the second direction and/or if the closure system is moved

back into the closed position.
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Such a control member enables a user to identify whether the beverage container is still
unopened or whether the closure system has already been used for opening and reclosing

the container.

According to an embodiment, the control member comprises at least one control bar
which is attached in a manner visible from the outside (i.e., for the user), wherein the
control bar is disposed and configured such that it breaks if the operating member is
moved into the first direction and/or if the closure member is moved from the closed

position. In this context, the control bar(s) may comprise a predetermined breaking point.

In another embodiment, the control member is disposed and configured such that the
movement of the operating member in the first direction causes a diverting movement of

the control member, thus causing breaking of the at least one control bar.

In another embodiment, the control member is attached to the operating member by
means of one or a plurality of crossbars (e.g., by at least two crossbars). Said crossbars
preferably ensure movability of the control member about a tilting axis that is orthogonal
to the first axis. In this context, the at least one control bar preferably extends along the
first axis and may be attached both at the control member and the operating member.
Furthermore, the control member is arranged at the operating member such that it
collides with the lid if the operating member is moved in the first direction, wherein the
diverting movement is entirely or partially caused by the collision, and wherein the

diverting movement involves tilting of the control member around the tilting axis.

In this specific embodiment, the control bars accordingly break due to the tilting

movement about an axis that is orthogonal to the orientation of the control bars.

Instead of the one or the plurality of crossbars, the securing and/or the control member
may also be connected to the operating member by a hinge. The hinge may be provided
by a notch in the operating member. The hinge preferably defines a tilting axis that is

orthogonal to the first axis.

The securing or the control member may comprise one or a plurality of control bars which
connect the securing or control member of the operating member to the handle and which
are configured to break if the handle is lifted, thus rendering the lifting of the handle

irreversibly visible.
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According to another embodiment, the control member comprises an elevation on its
lower side, said elevation being arranged such that it collides with the lid when the
operating member is moved in the first direction. The elevation may be configured as a

hook.

In doing so, the diverting movement is particularly at least partially caused by said collision.
For instance, the elevation may abut the edge of the drinking orifice or the end of the
guiding slot of the drinking orifice at the lid. Moreover, the closure member may comprise

a recess, wherein the elevation extends into said recess.

In another embodiment, the operating member is configured integrally with the control
member. In particular, this means that the control member is configured as an integral
component of the operating member, and that it is made of the same material. For

instance, the operating member and the control member may be made of aluminum.

In another embodiment, the control member is provided on the closure member. In the
first state, it engages an orifice of the lid and is then visible from the outside by means of
a viewing opening of the operating member. In particular, the control member may be
configured and — relative to the orifice of the lid — positioned such that it breaks when the
operating member is moved in the first direction, and/or if the closure member is moved

from the closed position.

According to another embodiment of the closure system, the drinking orifice comprises a
guide slot which runs along the first axis, and the operating member and/or the closure
member comprise a guide member that engages the guide slot so that the operating
member can move exclusively along the first axis. This guide member may also serve to,
e.g., firmly connect the operating member and the closure member to one another. The
guide slot and the drinking orifice may merge and/or be configured as a continuous

common opening. The guide slot is optional.
Apart from the guide slot, the drinking orifice is preferably round, oval or crescent-shaped.

According to another embodiment of the closure system, the closure member comprises
at least one indentation which is arranged such that, during a movement of the closure
member from the closed position, the opening of the drinking orifice initially occurs by the
indentation. For this purpose, the indentation may be disposed, e.g., adjacent to an edge

portion of the drinking orifice, particularly an edge portion of the drinking orifice which is
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initially uncovered during movement of the closure member from the closed position into
the open position. The indentation may be disposed at the closure member such that it is

positioned on the first axis if the closure member is in the closed position.

According to another embodiment of the closure system, the lid comprises an indentation
or an opening on the first axis, and the closure system is configured to cover not only the
drinking orifice but also the indentation and/or the orifice in the closed position. In this
context, the indentation in the drinking orifice and/or the orifice next to the drinking
orifice is disposed such that the indentation and/or orifice is opened prior to the drinking
orifice during a movement of the closure member from the closed position. For this
purpose, the indentation or opening may be arranged, e.g., adjacent to an edge portion of
the drinking orifice, particularly to an edge portion of the drinking orifice which is initially
uncovered during movement of the closure member from the closed position into the

open position.

According to an embodiment, the lid comprises at least one recess which is arranged
relative to the closed position of the closure member such that movement of the closure
member from the closed position, i.e., particularly a movement into the first direction,
causes the at least one recess to be entirely or partially covered by the closure member.
In this context, the at least one recess may be embossed or punched — either into the

upper side or the lower side of the lid.

In an embodiment, said at least one recess is arranged and the closure member is
dimensioned such that, prior to opening the drinking orifice, the at least one recess is at
least partially overlapped by the closure member when the closure member is moved from
the closed position, thus allowing a gas exchange —i.e., between the upper and lower sides
of the lid, i.e., the interior of the can and its environment — when the at least one recess is
partially covered by the closure member, particularly if the drinking orifice (including the
guide slot, if present) is at least partially overlapped by the closure member at the same
time. The gas exchange particularly serves for equalizing an overpressure and/or

underpressure within the beverage container.

In an embodiment, the at least one recess is arranged in the lower side of the lid, and the

gas exchange takes place by passing through the at least one recess. The recesses may
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particularly be produced (e.g., embossed or punched) such that each recess corresponds

to an elevation on the upper side of the lid.

In another embodiment, the at least one recess is disposed in the upper side of the lid
such that an elevation corresponding to the recess is present on the lower side of the lid,
wherein the closure member is distanced from the lower side of the lid by the elevation
when the at least one recess is overlapped, and the gas exchange takes place bypassing

the at least one elevation, e.g., in an interspace between two elevations.

According to another embodiment, a fixed connection of the closure member and the
operating member is achieved by either a welded joint, an adhesive joint, a rivet joint or a
shap-in connection. Preferably, only one single weld (particularly one single ultrasound or
friction weld) is provided between the closure member and the operating member, or only
one single rivet. In particular, preferably only one single weld (particularly one single
ultrasound weld) is provided in the region of the joint between the fixing bolt of the

closure member and the cavity of the operating member.

Such a fixed connection is preferably not variable and/or torque proof in length. In other
words, the distance between the operating member and the closure member is preferably
fixed and/or not variable in the region of the joint, and/or the two members may not be

rotated towards one another.

In an embodiment of the closure system, the closure member comprises a fixing bolt and
the operating member comprises a cavity, wherein the fixing bolt is inserted into the cavity
for fixedly connecting the closure member and the operating member. In particular, the
fixing bolt may comprise barbs for snapping in at the operating member, and/or engage in

the guide slot of the drinking orifice that extends along the first axis.

According to another embodiment of the closure system, the operating member
comprises a handle abutting the lid of the can, wherein the handle is preferably configured
in a chamfered manner on its lower side and may be raised by at least 45°, particularly at
least 90°, by means of a swiveling movement about a swivel axis orthogonal to the first

axis. In particular,

- the swivel movement may take place in the direction of the second direction, i.e.,

opposite the opening direction,
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- the operating member may be configured integrally with the handle, wherein on the
upper side the operating member comprises a notch acting as a hinge and extending
along the swivel axis, or

- the handle may be configured semi-annularly, wherein the handle may be disposed,

e.g., around the control member.

According to another embodiment of the closure system, both the lid and the operating
member are made of aluminum. Moreover, the closure member may also be made of

aluminum.

According to another embodiment of the closure system, the closure member is adjusted
to a shape of the lid with respect to its outer shape. In particular, the closure member may
be oval or elliptical and comprise a length that is greater along a second axis orthogonal

to the first axis than along the first axis.

A second aspect of the invention relates to a beverage container with a closure system
according to the first aspect of the invention. In particular, the beverage container is a
beverage can which comprises a substantially cylindrical body for receiving liquids,
particularly carbonated liquids. In this context, the can may particularly be made from
tinplate or aluminum. The lid of the closure system may be affixed to the can by means of

a folded joint.

In the case of beverage cans known from the prior art, the closure system may particularly

replace lids with stay on tabs.

The closure system and the beverage can according to the invention will be described in
more detail below merely by way of example based on specific exemplary embodiments
schematically illustrated in the drawings, wherein further advantages of the invention will

also be elaborated on. In detail:

Fig. 1 shows a beverage can with an exemplary embodiment of the closure system

according to the invention;
Fig. 2 shows a first embodiment of the closure system according to the invention;

Fig. 3 shows the main components of the first embodiment of the closure system

in an exploded view;
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Figs. 4a-d

Figs. 5a-c

Figs. 6a-d

Figs. 7a-b

Figs. 8a-b
Figs. 9a-b
Figs. 10a-b
Figs. 11a-b

Figs. 12a-b

Figs. 13a-d

Figs. 14a-c

Figs. 15a-c

Figs. 16a-c

Figs. 17a-c

Fig. 18
Fig. 19
Fig. 20

Fig. 21

show a first exemplary embodiment of a closure member as part of the first

embodiment of the closure system;

show a first exemplary embodiment of an operating member as part of the

first embodiment of the closure system;

show a first embodiment of the closure system in a top view and in three

sectional views;

show a first exemplary embodiment of a can lid as part of a closure system

according to the invention;

show a second and a third exemplary embodiment of the can lid;
show further can lids not according to the invention;

show a closure member and lid after opening the drinking orifice;
show a closure member and lid in the closed position;

show a second exemplary embodiment of an operating member as part of

the closure system according to the invention;

show a further embodiment of the closure system according to the

invention;
show a second exemplary embodiment of a closure system;

show a further exemplary embodiment of the closure system with recesses

in the can lid acting as ventilation ducts;
show various exemplary embodiments of the recesses; and

show a sectional view of the closure system with recesses for illustrating

their function as ventilation ducts;

shows a further exemplary embodiment of an operating member;
shows a lid with optional relief indentations;

shows a further embodiment of a lid for use with the closure system;

shows a possible embodiment of a closure member for use with the lid of

Fig. 20;
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Fig. 22 shows a further embodiment of a lid for use with the closure system.

Figure 1 illustrates a beverage can 2 as an exemplary embodiment of a beverage container

with a closure system 1 according to the invention.

The beverage can 2 shown in exemplary fashion may be used for all kinds of beverages,
particularly for carbonated beverages such as beers, sodas and energy drinks. It has a
resistance to internal pressure of at least 6.2 bar. It comprises a one-piece, substantially
cylindrical container made of aluminum or tinplate and — as part of the closure system 1 —
a folded lid, e.g., made of aluminum. For folding purposes, e.g., a crimped edge of the can
may be folded once and that of the lid may be folded twice, so that the folded joint
resulting therefrom consists of a total of five form-fitting metal layers. Apart from
beverage cans, the closure system 1 according to the invention may be used for other
packaging types as well, e.g., for beverage cartons or bottles. The additional components

of the closure system are fixed at the lid.

Figure 2 shows a first exemplary embodiment of the closure system 1 prior to attaching it
to the beverage can 2 of Fig. 1. One the one hand, said closure system 1 comprises the lid
10 itself whose upper side 12 is visible here. On the other hand, an operating member 30
is shown, which is provided on the upper side 12 of the lid and allows for manually opening

the can by a user.

Figure 3 shows the main components of the first embodiment of the closure system 1 in
an exploded view. Said main components are the lid 10 with a drinking orifice 14, the
operating member 30, and a closure member 20 for covering the drinking orifice 14 from

the lower side of the lid.

On the one hand, the described closure system 1 may comprise the closure member 20
and the operating member 30 (and, if need be, the sealing ring 50), which are attached to
each other around a suitable lid 10 before said lid is then joined together with a cylindrical
body to form a can. On the other hand, the described closure system 1 may also comprise

the lid 10 itself.

An optional sealing ring 50, which may, e.g., made of silicone or rubber and be attached
to the closure member 20, is illustrated in addition. If the closure member, as is illustrated
in the present case, comprises an indentation 23, the sealing ring may preferably be

formed such that it comprises a notch 53 that corresponds to the shape of the indentation
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23. Since the sealing ring 50 may come into contact with the beverage, it is preferably
configured in a food safe manner and plasticizer-free manner. Optionally, it may comprise

a hydrophobic surface.

The lid 10, the closure member 20 and the operating member 30 may be made of the same
material, e.g., aluminum. The manufacture may take place using well-known processes,
e.g., casting or punching. Particularly the closure member 20 and the operating member
30 may, however, also be made of nonmetallic materials such as plastics. Polycarbonate
may particularly be used as a material; in doing so, the components may, e.g., be produced
by means of injection molding. Optionally, the closure member 20 and the operating

member 30 may be transparent.

The closure member 20 and the operating member 30 are configured such that they may
be fixedly connected by means of the drinking orifice 14 after being joined together, e.g.,

by means of welding, bonding, barbs, or other mechanical processes.

Figs. 4a to 4d show a first embodiment of the closure member 20. Fig. 4a is a perspective
view of the closure member 20, and Fig. 4b shows a top view of said same closure member
20. A recess 26 and a fixing bolt 28 are provided on the upper side 21 for connection with
the operating member 30 (not illustrated here). An external seal 24 and an interior seal 25
are disposed concentrically and serve for sealing off against the lower side of the lid (not
illustrated here). In this context, constant pressing of the seals 24 and 25 on the lower side
of the lid allows for hermetic sealing. An optional, central elevation 27 allows for an equal
distance between the lid on the one hand and the upper side of the closure member 20
and the lower side of the operating member on the other hand — particularly if the
operating member is configured in a dished manner. In the embodiment shown, the
closure member 20 comprises an indentation 23, the seals 24 and 25 being
correspondingly indented as well. Indentation 23, fixing bolt 28 and recess 26 are arranged
along a first axis A. A second axis B extends perpendicular thereto. Fig. 4c shows a sectional
view of the closure member 20 along axis B, and Fig. 4c shows a sectional view along axis
A. The lower side 22 of the closure member 20 facing the interior of the can is also
illustrated. Optionally, a silicone or rubber sealing ring (cf. Fig. 3) may be provided at

and/or between the seals 24 and 25.
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The closure member 20 may be round, as illustrated, but may also have other shapes (e.g.,
semicircular or polygonal). For instance, the shape may at least partially be adjusted to the
shape of the drinking orifice to be covered. In particular, the closure member 20 may be
oval or elliptical. In order to ensure a complete opening movement of the closure member
20 in the direction of the first axis A, an oval or elliptical closure member is preferably

broader along the second axis B than along the first axis A.

Figs. 5a to 5b show a first embodiment of the operating member 30. Fig. 5a is a perspective
view of the upper side 31 of the operating member 30. Together with the fixing bolt 28 of
the closure member (not illustrated here), a cavity 38 serves for connection of these two
elements. The cavity 38 may optionally comprise barbs which the fixing bolt 28 may snap
in to. Alternatively or additionally, the fixing bolt 28 inserted into the cavity 38 may be

attached by welding or adhesive bonding.

The operating member 30 comprises a securing or control member 34. In a configuration
as control member 34, it may, as a kind of seal of quality, indicate the level of integrity of
the can contents as long as the closure system has not been opened. When opened, such
a control element 34 is irreversibly and visually changed. In particularly, this allows a user
to identify in a simple manner whether the can is still in its original condition or whether
it has already been opened and reclosed again. In the embodiment shown, the round
control member 34 is connected to the main part of the control member 30 via two
crossbars 35. It comprises two control bars 36 which are arranged orthogonally to the

crossbars 35 and configured to break when the closure system is opened.

In the embodiment shown, the securing or control member 34, which may be configured
in a round manner, is connected to the main part of the operating member 30 via two
crossbars 35. It comprises two control bars 36 which are disposed orthogonal to the

crossbars 35 and configured to break during opening of the closure system.

In this respect, the crossbars 35 are optional. Alternatively, the securing or control
member 34 may be connected to the remaining operating member 30 by means of a hinge

(not shown) as well.

Since the member 34 may also function as a securing only, the control bars 36 are optional

as well.
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Also shown is a handle 33 which is connected to the rest of the operating member 30 as a

lug via a notch 37 acting as a hinge.

Figs. 5b and 5c show a section through the operating member 30 and illustrate the use of
the handle for opening the closure system. The handle 33 is preferably chamfered in order
to make it easier for a user to grasp and pull up the handle abutting the can lid. A swiveling
movement 7 of the handle 33 may occur around the hinge 37, preferably by up to 135°.
With the help of the handle 33 lifted in this way, the operating member 30 may be moved
out of its original closed position by a pull 8 on the handle along the axis A in order to open

the can.

Fig. 6a shows the first embodiment of the closure system 1 in a top view. Three axes A, B
and C are shown, wherein the first axis A extends along the direction of movement of the
operating member and axes B and C extend orthogonally thereto. In doing so, axis B
intersects axis A at the level of the fixing bolt 28 of the closure member and the cavity 38
of the operating member and axis C at the level of the control member 34 (cf. Figs. 4a and
5a). Figs. 6b, 6¢c and 6d each show a sectional view along one of these axes. In this context,
Fig. 6b shows a section through the closure system 1 along the first axis A, Fig. 6¢c shows a

section along axis B, and Fig. 6d shows a section along axis C.

As can be taken from Figs. 6b-d, the operating member 30 is located above the lid 10 and
the closure member 20 is located below the lid 10. The fixing bolt 28 engages through the
drinking orifice of the lid into and provides (e.g., by catching, welding or adhesive bonding)
a fixed, torsionally rigid connection of the operating member and the closure member.
Alternatively, the operating and closure members may also be riveted. The operating

member 30 may be configured in a dished manner.

The operating member 30 preferably acts as a disc spring which is supported in an outer
region at the lid 10 and thus presses a central region of the actuating element away from
the lid 10. In this way, the closure member 20, in particular its seal 24 and/or its seal 25, is
preferably pressed against the lower side 12 of the lid 10. The central region may be
recessed or concavely curved relative to the outer region, in particular upwardly. The

actuating element may be supported on the upper side of the lid 10 via the outer region.

The control member 34 is located above the recess 26 of the closure member and is

connected to the operating member at the crossbars 35. The control bars 36 connect the
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control member 34 to the operating member along the first axis A. On its lower side, the
control member 34 comprises a conical elevation 39 which abuts the can lid 10 at the edge

of the drinking orifice or at the end of a guide slot of the drinking orifice (cf. Fig. 7a).

In this context, the control member 34 and its elevation 39 are positioned and configured
such that a movement of the operating member — which is necessary for opening the can
— along the first axis A (opening movement 8) leads to a collision of the control member
34, i.e., the elevation 39, with the upper side of the can lid 10, wherein a diverting
movement of the control member 34 occurs. An upward movement 5, a rotational
movement 6 around axis C, or a combination of both movements 5, 6 may occur as a
diverting movement of the control member 34, e.g., as a consequence of the attachment
of the control member 34 by means of the optional crossbars 35. Such a diverting
movement, which is inevitably triggered by the closure system when the can is opened,
causes breaking of the control bars 36. According to this embodiment of the closure
system according to the invention, it is therefore impossible to open the can without

destroying the control bars.

The control bars 36 have a — particularly production-related — tolerance so that a certain
force must be applied in order to break them and thus be able to open the can. The control
member is then positioned and configured such that the opening movement 8 causes
diverting movements 5, 6 which exceed said tolerance. Preferably, the control bars 36 may
comprise predetermined breaking points. For this purpose, e.g., any of the control bars 36
may comprise a substantially triangular shape, wherein a corner of the triangle represents
the connection with the control member 34 and (as the thinnest point of the control bar

36) serves as a predetermined breaking point at the same time.

Optionally, the lid 10 may be dished (“cambered”) outwardly (or upwardly). In this case,
the operating member 30 and/or the closure member 20 comprise a corresponding bulge,

which preferably increases the sealing by the closure member 20.

As can be seen in Figs. 6a-c, the closure system is dimensioned such that the stackability
of a plurality of can lids provided with the closure system is not compromised. The
stackability of a plurality of beverage cans provided with such can lids is compromised just
as little. In particular, the operating member 30 and the closure member 20 are both

configured in a sufficiently flat manner in order to ensure processing of the can lids
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(inclusive of the closure system) in existing machines and methods in which the lids are

fixed onto the lids.

Figs. 7a-b, 8a-b and 9a-b show various exemplary embodiments of the lid 10 and the

drinking orifices 14, respectively.

In this context, Figs. 7a and 7b show a first embodiment. Fig. 7a shows the can lid 10 from
above. It illustrates the upper side 11 of the lid with drinking orifice 14. The folded rim 13
for connecting the lid 10 with the can 2 (cf. Fig. 1) is circumferential to the upper side. The
folded edge 13 is elevated relative to the upper side 11 of the lid (core depth). Fig. 7b
shows the lower side 12 of the same lid. The first embodiment of the lid 10 comprises a
drinking orifice 14 with a guide slot 17 which extends along axis A and determines the
movement directions for opening and reclosing the can. In particular, the fixing bolt of the
closure member may engage into the guide slot 17 and be guided therealong when the

can is opened.

As second and third exemplary embodiments of the lid 10, Figs. 8a and 8b respectively
show two modifications of the first embodiment of Figs. 7a and 7h. In Fig. 8a, the drinking
orifice 14 comprises a notch 15 opposite the guide slot 17. In Fig. 8b, a small opening 16 is
provided next to the drinking orifice 14 opposite the guide slot 17. In this context, the
notch 15 and the small opening 16 are each positioned such that they are covered by the
closure member 20 (not illustrated here) as long as the can is closed. They may be provided
as an alternative or in addition to the notch 23 of the closure member and — particularly
with carbonated beverages — allow for gentle equalization of the overpressure within the
can when it is being opened. For this purpose, they are preferably arranged on the first
axis A since the covering by the closure member is removed there first upon an opening

movement of the closure member along said axis.

In an embodiment that does not form part of the present invention, Figs. 9a and 9b show
alid 10 according to two modifications of the embodiments shown in Figs. 8a and 8b with
a notch 15 or an opening 16, respectively. In these modifications, the drinking orifice 14 is
substantially configured circularly and without a guide slot. However, various other shapes

known from the prior art may basically also be used for the drinking orifice.

Figs. 10a and 10b illustrate the step of opening the can using the closure member 20. In

this context, Fig. 10a shows the lid 10 from above with the closure member 20 located
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therebelow, and Fig. 10b shows the same configuration from below. For the sake of clarity,
the operating member 30 is not illustrated here. After an opening movement 8 of the
closure member 20 from its closed position below the drinking orifice along the first axis
A, the closure member 20 is in a drinking position in which the drinking orifice 14 is

exposed and which allows a user to drink or pour out the can contents.

Fig. 10b shows the lower side 22 of the closure member 20 from below in front of the
lower side 12 of the can lid 10. After the opening movement 8, the drinking orifice 14 is
exposed. The lower side 22 of the closure member 20 comes into contact with the can
contents and is correspondingly preferably configured insensitively and in a food safe
manner. It may be configured particularly smoothly and flatly. In this exemplary
embodiment, the lower side 22 (contrary to the upper side 21) has no features

characterized by elevations or recesses.

Fig. 10a shows the upper side 11 of the can lid 10 with folded edge 13 and drinking orifice
14. Beneath is the closure member 20 (illustrated in dashed lines as actually covered by
the can lid), which abuts the can lid with its upper side 21 and, by means of an external
seal 24, an internal seal 25 as well as a central elevation 27, effects sealing of the part of
the lower side of the lid that is respectively covered by the closure member 20. It can be
seen that the fixing bolt 28 is guided along the first axis A in the guide slot of the drinking

orifice.

Figs. 11a and 11b illustrate (analogously to Figs. 10a and 10b) the step of reclosing the lid.
In this context, Fig. 11a shows the lid 10 from above with the closure member 20 located
therebelow, and Fig. 11b shows the same configuration from below. Also in this case, the
operating member 30 is not illustrated for the sake of clarity only. The closure member 20
is in its closed position below the drinking orifice 14 and thus prevents the can contents
from leaking. The closure member 20 assumes this position originally as well as after a
closing movement 9 by means of which the can may be reclosed again after it has already
been open. The closing movement 9 takes place along axis A and opposite the opening
movement 8 (cf. Fig. 10a). As can be taken from Fig. 11a, the fixing bolt 28 is positioned at

the beginning of the guide slot in the closed position of the closure member 20.
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Figs. 12a and 12b show a second embodiment of the operating member 30 with an
alternative embodiment of the control member 40. In this context, Fig. 12a shows the

operating member 30 from above, and Fig. 12b shows it from below.

The control member 40 comprises a blocking member 41 which is provided for snapping
in at the edge of the lid during assembly of the closure system. For this purpose, the
blocking member 41 is attached at the operating member by means of a hinge 43 which
enables said snapping. The control member 40 comprises two control bars 42 at the
blocking member 41. When the operating member 30 is moved away from the edge of the
can lid, said control bars 42 break, due to which an opening of the can remains visible also
after it has been reclosed. Figs. 12a and 12b merely exemplarily illustrate the operating
member 30 with the two differently configured control members 34 and 40. Alternatively,
the operating member 30 may of course also be provided with only one of the two control
members or even with a differently configured control member which serves the same
purpose, namely to indicate to a user whether the closure system has already been

opened.

Figs. 13a to 13d illustrate another exemplary embodiment of a closure system according

to the invention, wherein the closure system comprises an alternative control member.

Fig. 13a shows the lid 10 of said embodiment of the closure system, which is illustrated
from below so that the lower side 12 is visible with the drinking orifice 14 and a guide slot

17. An additional elongate opening 48 is provided in the extension of the guide slot 17.

Fig. 13b shows the closure member 20 of this embodiment of the closure system. On the
upper side 21, a recess 26 ad a fixing bolt 28 are provided for connection with the
operating member 30 (not illustrated here). An external seal 24 and an internal seal 25
serve for sealing off against the lower side of the lid (not illustrated here). Unlike the
embodiment illustrated in Fig. 4a, the closure member 20 shown here additionally
comprises a control member 45 in the form of a rod. Said control rod 45 is attached at the
edge of the recess 26. Rod 45 and recess 26 are dimensioned such that the rod fits into
the recess. Although the control rod 45 is illustrated cylindrically in this case, it may be
shaped differently as well. For instance, it may particularly be configured conically, in the
form of a half cylinder, or as a cuboid. The rod 45 is positioned on the closure member 20

such that it engages the elongate opening 48 of the lid 10 (see Fig. 13a) when the closure
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member 20 is in the closed position, i.e., in a position in which the closure member 20

covers the drinking orifice 14.

Figs. 13c and 13d show the operating member 30 of said embodiment of the closure
system from above and from below. Fig. 13c shows the upper side 31 of the operating
member 30. Unlike the embodiment shown in Fig. 5a, the operating member 30 shown
here comprises no control member. Instead, a viewing opening 46 is provided, which is
positioned above the control rod 45 of the closure member 20 when the operating
member 30 and the closure member 20 are connected to each other — e.g., fixedly

connected by means of fixing bolt 28 and cavity 38.

Furthermore, the operating member 30 comprises control bars 44 which connect the main
part of the operating member to the handle 33 and are provided to break when the handle
33 is lifted (cf. Figs. 5a-c), thus making irreversibly visible already the step of lifting the
handle 33. It goes without saying that this embodiment of the handle 33 may also be

combined with the embodiments of the operating member 30 shown beforehand.

Fig. 13d shows the lower side 32 of the operating member 30. It shows a chamfered recess
47 at the viewing opening 46, which is positioned above the recess 26 of the closure
member 20 if the operating member 30 and the closure member 20 are connected to each

other.

The embodiment of the closure system shown in Figs. 13-d comprises an alternative
control system in order to render an originally closed can clearly distinguishable from a
reclosed one. In this context, the control rod 45 acts as control member. In the originally
closed state, the control rod 45 engages through the can opening 48 into the viewing
opening 46 in the operating member 30 and is visible there for consumers. Preferably, an
upper side of the control rod 45 may be colored in order to enhance visibility. During an
opening movement, the control rod 45 strikes the can lid 10 and breaks. The control rod
45 may preferably comprise a predetermined breaking point in order not to break
uncontrollably and, should the case arise, block the opening process. The broken control
rod 45 is tilted by the chamfered recess 47 in the lower side 32 of the operating member
30 and by the opening movement and comes to rest in the recess 26 on the upper side 22

of the closure member 20. The control rod is thus not visible in the viewing opening.
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Alternatively, the sides of the control rod 45 may have a different color than the upper

side so that the opening may be recognized by the color in the viewing opening 46.

Particularly in this embodiment, the closure member 20 may have an oval or elliptical basic

shape in addition to the illustrated round basic shape.

Figs. 14a-c show a second exemplary embodiment of the closure member 20. In Fig. 14a,
the closure member 20 is illustrated from above so that the upper side 21 with the features
arranged thereon (and already shown with respect to Figs. 4a-d and/or Fig. 13b) is visible.
These features comprise the exterior seal 24 and the interior seal 25 with indentation 23,
the recess 26, the central elevation 27, and the fixing bolt 28. In addition, the control rod
45 is part of the closure member 20. In this embodiment, the closure member 20 further
comprises a contour region 29 which imparts an overall oval shape to the closure member.
The contour region 29 is adjusted to the can lid with respect to form and size. Since the
closure member is considerably longer along axis B than along the opening direction
orthogonal thereto, an entire opening of the closure system remains ensured. This is
illustrated in Figs. 14b and 14c. The seals 24 and 25, however, are disposed circularly and
enclose a region that is sufficiently large to cover the drinking orifice in the lid entirely.

Optionally, a sealing ring (cf. Fig. 3) may be provided at or between the seals 24 and 25.

Figs. 14b and 14c show a top view of the closure system 1 with the closure member from
Fig. 14a. Visible in each case is the lower side 12 of the can lid and the lower side 22 of the
closure member. In Fig. 14h, the closure member is in the closed position — the drinking
orifice is covered entirely. In Fig. 14c, the can is open. The closure member has been
moved out of the closed position along the first axis A so that the drinking orifice 14 is
exposed. In each case, the indentation 23 is illustrated as well, which is disposed at the
first axis A and illustrates the first opening below the drinking orifice 14 when the closure
member is displaced along the first axis A, thus allowing for particularly gentle equalization
of the overpressure present in the interior of the can particularly with carbonated
beverages. The shape of the can lid adjusted to the can lid improves the stability of the
closure system 1 on the one hand and prevents an excessive opening and/or reclosing

movement of the closure system on the other hand.

Figs. 15a-c show a further exemplary embodiment of the closure system 1. In each case,

the closure system is illustrated from below so that the lower side 12 of the can lid and
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the lower side 22 of the closure member are visible. In this case, the closure member is
the one shown in Figs. 14a-c as a mere example. According to this embodiment, the can
lid comprises one or a plurality of recesses 18, which may be configured, e.g., in an
elongate manner. Said recesses 18 may be provided in the upper or lower sides of the lid
by punching or embossing. These deformations, which may also be configured as grooves
or furrows, conduce to increased stability and strength of the lid on the one hand. On the
other hand, they may serve for a gas exchange as ventilation ducts so that this
embodiment comprises no indentations at the closure member or the drinking orifice.
When the container is opened for the first time, air can escape in a controlled manner,
and external air can flow into the can during drinking. However, the recesses may also be

combined with indentations.

In Fig. 15a, the closure member is in the closed position — the drinking orifice is completely
covered; the elongate recesses 18 are not affected by the closure member so that neither

a gas exchange is possible, nor liquid may escape.

Fig. 15b shows the closure member during an opening movement 8 along the first axis A.
The drinking orifice is still completely covered, but the closure member has already been
under the recesses 18. As soon as the closure member partially overlaps at least one of
the recesses 18 with its sealing area, a gas exchange 7a may occur between the interior of
the can and the environment by means of the not yet covered part of this at least one
recess 18 and the still overlapped drinking orifice, wherein the recess serves as a
ventilation duct. In this manner, the overpressure present particularly with carbonated
beverages may preferably be equalized particularly gently and still before the drinking

orifice 14 is opened.

In Fig. 15¢, the can is completely open. The closure member has been moved out of the
closed position along the first axis A so that the drinking orifice 14 is exposed. In this
context, the recesses 18 are partially covered by the closure member so that a gas
exchange 7b between the environment and the interior of the can may not only occur by
means of the drinking orifice but also by the recesses 18 which serve as a ventilation duct.
In this way, the overpressure created within the can during drinking or pouring out may
preferably be equalized. Preferably, this improves the pouring properties. Drinking or
pouring out the can contents through the drinking orifice may take place both more even

and faster. Since the liquid leaving the can may evenly be replaced by air from the
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environment via the recesses 18, at least a major part of the drinking orifice 14, particularly

the entire drinking orifice 14, is available for liquid flow.

With respect to their dimensions, surface, shape, humber and positions, the recesses 18
are preferably configured for ensuring a controlled, optimal gas exchange 7a, 7b between
the interior of the can and the environment. An optimization of the configuration of the
recesses should preferably take into account a controlled gas outlet 7a that is as gentle as
possible, particularly in the case of carbonated beverages, and/or an air inlet 7b into the
can that is as strong as possible while the can contents are being drunk or decanted

through the drinking orifice 14.

For this purpose, recesses 18 optimized for the outlet 7a may be combined with recesses
18 optimized for the inlet 7b (wherein, however, also one type of recess — for inlet or outlet
— may be enough). Recesses optimized for the outlet 7a may particularly be positioned
such that they are reached by the closure member and act as a ventilation duct
immediately after an opening process has started but are entirely covered by the closure
member when fully opened. Recesses optimized for the inlet 7b, however, may be
positioned such that they are reached and act as a ventilation duct only when fully opened

by the closure member.

Figs. 16a-c illustrate various forms and arrangements of the recesses 18’, 18”, 18", In this
case, the lower side 12 of the can lid is illustrated with the lower side 22 of the closure
member as well. Drop-shaped recesses 18’, diamond-shaped recesses 18" as well as an
arched recess 18’ are illustrated merely exemplarily here. Apart from recesses disposed

parallel to the opening direction, radial arrangements are possible as well.

Aside from geometric shapes, recesses with more complex patterns may be used,
particularly figures, logos or lettering that relate to or provide information about the can
contents. For instance, the patterns may contain a trademark of the manufacturer or
information about a filling capacity or an expiration date. A combination of such patterns
with recess shapes optimized for the gas exchange 7a, 7b is possible as well. Basically,
however, the shape and the arrangement of the recess or the recesses may also vary as

long as they provide a ventilation duct which bypasses the sealing of the closure member.

Either the lower side 12 of the lid may comprise the one or the plurality of recesses 18,

18’, 18", 18" so that the upper side 11 comprises corresponding elevations, or the one or
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the plurality of recesses 18, 18’, 18", 18" are present in the upper side 11 of the lid and,
correspondingly, one or the plurality of elevated features are present at the lower side 12.
In the latter case, the closure member may be configured to be lifted slightly (e.g., upto 1
mm) from the lower side of the lid by the one or the plurality of elevations during an
opening movement, so that in each case the gas exchange 7a, 7b occurs through

interspaces of the elevations or between the seal and the lower side 12 of the lid.

Figs. 17a-c show a sectional view of an exemplary embodiment of the closure system with
recesses in the can lid. Each of these figures shows the lid 10 with the drinking orifice 14
and two recesses 18a and 18b. The recesses are provided in the lower side of the lid, thus
representing elevations on the upper side. The closure member 20 is illustrated below the
lid, said closure member 20 contacting the lower side of the lid with its sealing ring 50. The

closure member is not illustrated here for the sake of clarity.

In Fig. 17a, the closure member 20 is in its closed position below the drinking orifice 14
and covers the same. In this position, the recesses 18a and 18b are not affected by the

closure member 20.

Fig. 17b shows a situation in which the opening process has started. The closure member
20 is moved in the opening direction 8 and reaches a first recess 18a resulting in a
ventilation duct through which a gas exchange 7a may occur from the interior of the can
into the environment so that an overpressure within the can may be relieved or reduced

before the closure member 20 uncovers the drinking orifice 14.

Fig. 17c shows the closure system in its open state. The drinking orifice 14 s predominantly
exposed, the closure member 20 overlaps only a small part of the opening 14 — this part
may, e.g., also be a guide slot of the drinking orifice (see, e.g., Figs. 7a,b). The closure
member covers a second recess 18b, thus creating a ventilation duct. If the liquid can
contents are drunk or emptied — particularly by tilting the can — they flow out of the can
through the drinking orifice 14 (illustrated by arrow 4) following the force of gravity. In this
way, an underpressure may form within the can, which may adversely reduce the flow
speed. However, a gas inlet 7b into the can may occur, which may serve for an

advantageous equalization of the underpressure.

Preferably, the first recess 18a is configured for an optimal gas outlet 7a with respect to

its dimensioning, shape, position, orientation, and surface structure. In addition, the
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recess 18b is preferably configured for an optimal gas inlet 7b with respect to its
dimensioning, shape, position, orientation, and surface structure. Alternatively, a recess
comprising the features which allow for both a gas outlet 7a and a gas inlet 7b as desired

may of course be used as well.

The closure member 20 may preferably comprise recesses corresponding to the recesses
in the lid, wherein the recesses form differently configured ventilation ducts depending on
the position of the closure member 20 in order to guide the gas exchange 7a,b as optimal
as possible. Furthermore, the operating member is preferably configured such that the gas
exchange 7a,b is not obstructed, or it is configured such that the gas exchange 7a,b is
furthered and takes place as controlled as possible. In this way, the operating member
may also comprise ventilation ducts and/or form ventilation ducts together with the
closure member 20. For instance, a gas outlet 7a into the environment may thus be target-
oriented, particularly directed away from a user, e.g., orthogonally to the opening
direction. The closure member 20 and the operating member may also be configured to
absorb an overpressure from the interior of the can and to uncover it to the environment

in a controlled manner.

Optionally, the opening process may be delayed by one or a plurality of mechanical
resistances (not illustrated here) if the closure member is located at a determined position
in order to arrange the gas outlet 7a optimally. For instance, these resistances may be
configured as elevations in the lid which the operating member or the closure member
hits during the opening process. The resistance(s) may particularly also be created by a
control member (cf. Figs. 5a, 12a, 13b) by means of which a first opening of the closure

may be identified by a user.

The resistances may lead to a slight delay in the opening process at a determined position,
which may be selected such that a certain amount of gas may escape before the drinking
orifice 14 is opened. However, the resistances may also create a significant resistance for
a user opening the closure. In this case, the user may await a ventilation of the can,

particularly a complete relief of the overpressure, until they continue the opening process.

Optionally, a ventilation duct in the closure member or the operating member may be
configured such that the gas outlet 7a causes an acoustic signal, e.g., in the form of a

whistle or pipe. For instance, the user may identify on the basis of the sound intensity
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whether an overpressure is still present in the can, and continue the opening process

dependent thereon.

Fig. 18 shows a further exemplary embodiment of an operating member 30 which may be

combined with the closure members 20 described beforehand.

In this case, a securing and/or control member 34 is connected to the remaining operating
member 30 by means of a hinge 70, particularly to the portion of the operating member
30 at which the connection with the closure member is provided (in this case, the region
in which the cavity 38 is provided for receiving the fixing bolt 28; instead of the cavity 38,
however, different types of connections may also be selected, as described above).
Optionally, the securing and/or control member 34 is connected to the handle 33, e.g.,
fixedly connected (e.g., by a rigid portion 71) or by one or a plurality of crosshars 44 which

break if the handle 33 is lifted.

On the lower side of the securing and/or control element 34, an elevation 39 is preferably
provided (indicated, since concealed, by a dashed line), which may particularly be

configured as a hook.

Fig. 19 shows another optional feature of a lid 12 for use with the closure system. As shown
here, the guide slot 17 may comprise at least one or a plurality of relief notches 72 at its
end facing away from the drinking orifice 14. The averted end may be a rear end of the
guide slot 17. The relief notches 72 may form a radius in corners of an otherwise
rectangular cross-section of the guide slot 17. For example, the relief notches 72 may be
punched out such that this end of the guide slot 17 does not have a right angle. This can

prevent cracking of the lid 12 and/or bursting of the lid 12 at high internal pressures.

The one or the plurality of relief notches 72 preferably extend substantially perpendicular
to the longitudinal direction of the guide slot 17. The respective relief notch 72 is
preferably curved, wherein a center of the circle of curvature is preferably closer to the
center of the lid 12 than the relief notch 72. The respective relief notch 72 may, for
example, be arcuate. A length of the relief notch 72, in particular an arcuate length, may
be greater than the width of the guide slot 17 perpendicular to the longitudinal axis
thereof. As will be readily apparent to those skilled in the art, such relief notches 72 may

be used with any of the lid 12 described above.
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Figs. 20 and 22 show further optional features and embodiments of the lid 12 which may
be used in combination with or independently of the relief notches. In this regard, the lid
comprises at least one first recess 18A or a plurality of recesses 18A that can form a first
air duct during opening of the closure member 20 and/or in its open position, as described

above.

The at least one first recess 18A is preferably arranged to be located within the seal (hot
shown in Figs. 20 and 22; see the sealing ring 50 in Figs. 17a to 17c) in the closed position

of the closure member 20.

The at least one first recess 18A is preferably arranged to be covered by the closure
member 20 (not shown in Figs. 20 and 22) and/or the operating member 30 in the closed

position, preferably entirely.

When the closure member 20 is moved into the open position, a position, in particular an
intermediate position, is preferably achieved in which the seal 50 and/or the closure
member 20 partially overlaps the at least one first recess 18A. In this way, a pressure
compensation may be achieved, in particular an initial pressure compensation when
opening the closure system. The at least one first recess 18A may be arranged such that,
in the open position, it is completely overlapped by the closure member 20 and/or is

arranged completely within the seal 50.

In combination with or independently of the at least one first recess 18A, the lid 12 may
comprise at least one second recess 18B, which is preferably arranged such that it is not
covered by the closure member 20 in the closed position and/or is not arranged within the
seal 50 in the closed position, not even partially. Preferably, the at least one second recess
18B is not covered by the operating member 30 in the closed position. In the open
position, the at least one second recess is preferably partially (in particular only partially)
overlapped by the closure member 20 and/or the seal 50 and/or the operating member

30.

The second recess may be configured, for example, as one or a plurality of recesses 18B
arranged behind the operating member 30 in the direction of displacement of the

operating member 30 (see Fig. 20) and/or next to the operating member 30 (see Fig. 22).
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As described above, the at least one first recess 18A and/or the at least one second recess
18B may protrude upwardly or downwardly. The at least one first recess 18A and/or the

at least one second recess 18B may particularly be configured as an embossment.

In combination with or independently of the at least one first recess 18A and/or the at
least one second recess 18B, the lid 12 may further comprise one or a plurality of (in
particular two) third recesses 19, which may cooperate with one or more corresponding
protrusions 73 on the upper surface of the closure member 20 (see Fig. 21) to provide a
longitudinal guide and/or distortion lock for the closure member 20. In this respect, the
recess 19 preferably protrudes upwardly. It may be configured as an embossment in the

lid 12.

It goes without saying that the shown figures shown are only schematic representations
of possible exemplary embodiments. The various approaches may likewise be combined

with each other and with prior art devices, such as beverage containers.

Although particularly a can and a can lid are described above, the disclosed closure system
may also be attached to other containers for liquids or bulk materials. Such liquid
containers may be made, e.g., of cardboard, plastic and/or metal. This particularly applies
to containers which, at least in the region of a pouring orifice, are made of a material which
has sufficient rigidity. In the case of a liquid container, the lid mentioned herein may be

replaced, e.g., by a wall of the container and/or be formed by such a wall.
The invention relates to, inter alia, the following aspects:

A closure system (1) for a container for liquids (particularly beverages) and/or bulk

material, particularly a beverage can (2) and/or a cardboard box, comprising

- aclosure member (20) for closing a drinking orifice (14) of a lid (10) of the beverage
container, and

- anoperating member (30) for manually opening the drinking orifice (14) by a user,

characterized in that

- the closure member (20) may be positioned at a lower side (12) of the lid (10) and
fixedly connected with the operating member (30) at the upper side (11) of the lid
(10);



14 Sep 2023

2019407591

27

- the operating member (30) and the closure member (20) are movably disposable
along a first axis (A) which extends substantially parallel to the upper side (11) of
the lid (10), wherein
=  moving of the operating member (30) into a first direction (8) along the first
axis (A) can cause a movement of the closure member (20) from the closed
position and opening of the drinking orifice (14), and

=  moving of the operating member (30) into a second direction (9) opposite the
first direction (8) along the first axis (A) can cause a movement of the closure

member (20) into the closed position and a reclosure of the drinking orifice (14).

The closure system (1) according to aspect 1, comprising the lid (10), wherein the lid
comprises an upper side (11), a lower side (12) and the drinking orifice (14),
characterized in that
- the closure member (20) is positioned at the lower side (12) of the lid (10) and
fixedly connected with the operating member (30) at the upper side (11) of the lid
(10); and
- the operating member (30) and the closure member (20) are movably disposed
along the first axis (A), wherein
=  moving of the operating member (30) into a first direction (8) along the first
axis (A) can cause a movement of the closure member (20) from the closed
position and an opening of the drinking orifice (14), and
=  moving of the operating member (30) into a second direction (9) opposite the
first direction (8) along the first axis (A) can cause a movement of the closure

member (20) into the closed position and a reclosure of the drinking orifice (14).

The closure system according to aspect 1 or aspect 2,

characterized in that

the closure system comprises at least one control member (34, 40, 45), wherein the
control member is configured such that it

- comprises a first state as long as the operating member (30) is not moved and/or

the closure member (20) is not moved from the closed position, and
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- irreversibly assumes a second state, which is at least optically distinguishable from
the first state, if the operating member (30) is moved into the first direction (8)
and/or if the closure member (20) is moved from the closed position,

particularly wherein

- the control member (34, 40, 45) retains the second state even if the operating
member (30) is moved back into the second direction (9) and/or the closure
member (20) is moved back into the closed position; and/or

- the operating member (30) is configured integrally with the control member (34),
particularly wherein the operating member (30) and the control member (34) are

made of aluminum.

The closure system according to aspect 3,

characterized in that

the control member (34, 40) comprises at least one control bar (36, 42) attached such
that it is visible from the outside, said control bar (36, 42) being disposed and configured
such that it breaks when the operating member (30) is moved into the first direction (8)
and/or the closure member (20) is moved from the closed position, particularly wherein

the at least one control bar (36, 42) comprises a predetermined breaking point.

The closure system according to aspect 4,

characterized in that

the control member (34) is disposed and configured such that the movement of the

operating member (30) in the first direction (8) causes a diverting movement (5, 6) of

the control member (34), thus causing breaking of the at least one control bar (36),

particularly wherein

- the control member (34) is attached to the operating member (30) by means of two
crossbhars (35) which guarantee movability of the control member (34) about a
tilting axis (C) orthogonal to the first axis (A),

- the at least one control bar (36) extends along the first axis (A), particularly wherein
the at least one control bar (36) is attached to the control member (34) and the

operating member (30),
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- the control member (34) is arranged such that it collides with the lid (10) if the
operating member (30) is moved in the first direction (8), wherein the diverting
movement (5, 6) is at least partially caused by the collision, and

- the diverting movement involves tilting (6) of the control member (34) about the
tilting axis (C);

particularly wherein at its lower side the control member (34) comprises an elevation

(39) which is disposed such that it collides with the lid (10) if the operating member (30)

is moved in the first direction (8), particularly wherein

- the diverting movement (5, 6) is at least partially caused by the collision,

- the elevation (39) abuts the lid (10) at the edge of the drinking orifice (14) or at the
end of a guide slot (17) of the drinking orifice (14); and/or

- the closure member (20) comprises a recess (26), wherein the elevation (39) extends

into the recess (26).

The closure system according to aspect 3,

characterized in that

the control member (45) is provided at the closure member (20) and engages an opening
(48) of the lid (10) in the first state and is visible through a viewing opening (46) of the
operating member (30), particularly wherein the control member (45) is configured and
positioned relative to the opening (48) of the lid (10) that the control member (45)
breaks if the operating member (30) is moved into the first direction (8), and/or the

closure member (20) is moved from the closed position.

The closure system according to any one of the preceding aspects,

characterized in that

- the drinking orifice (14) comprises a guide slot (17) which extends along the first axis
(A), and

- the operating member (30) and/or the closure member (20) comprise a guide
member which engages the guide slot so that the operating member (8) is movably
along the first axis (A) only,

particularly wherein the guide member fixedly connects the operating member (30) and

the closure member (20).
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The closure system according to any one of the preceding aspects,

characterized in that

- the closure member (20) comprises at least one notch (23), wherein the at least one
notch (23) is disposed such that opening of the drinking orifice (14) is initially caused
by the notch (23) if the closure member (20) is moved from the closed position,
particularly wherein the notch (23) is disposed to be positioned on the first axis (A)
if the closure member (20) is in the closed position; and/or

- on the first axis (A) the lid (10) comprises a notch (15) or opening (16), and the
closure member is configured to cover the notch (15) or opening (16) in the closed
position, wherein the notch (15) or opening (16) is arranged at or next to the
drinking orifice (14) such that a movement of the closure member (20) from the
closed position causes opening of the notch (15) or opening (16) prior to the

drinking orifice (14).

The closure system according to any one of the preceding aspects,

characterized in that

the lid (10) comprises at least one recess (18, 18’, 18", 18"’) which is disposed relative

to the closed position of the closure member (20) such that the at least one recess (18,

18’, 18”7, 18’”) is at least partially overlapped by the closure member (20) when the

closure member (20) is moved from the closed position, particularly in the first direction

(8), particularly wherein the recess is embossed or punched into the upper side (11) or

the lower side (12) of the lid (10),

wherein the at least one recess (18, 18’, 18", 18"”) is disposed and the closure member

(20) is dimensioned such that,

- prior to opening the drinking orifice (14), the at least one recess (18, 18’, 18", 18’”)
is at least partially overlapped by the closure member (20) when the closure
member (20) is moved from the closed position, and

- a gas exchange (7a, 7b), particularly for compensating an overpressure and/or
underpressure within the beverage container, is allowed for if the at least one

recess (18, 18, 18”, 18’”) is partially overlapped by the closure member (20),
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particularly if the drinking orifice (14) is entirely or partially covered by the closure

member (20) at the same time.

The closure system according to aspect 9,

characterized in that

the at least one recess (18, 18’, 18", 18"’} is provided in the upper side (12) of the
lid (10) such that an elevation corresponding to the recess is present at the lower
side (12) of the lid (10), wherein the closure member (20) is distanced from the lower
side (12) of the lid {10) by the elevation when the at least one recess (18, 18’, 18",
18’") is overlapped, and the gas exchange (7a, 7b) takes place bypassing the at least

one elevation.

The closure system according to any one of the preceding aspects,

characterized in that

the operating member (30) and the closure member (20) are made of aluminum,
particularly wherein a fixed connection of the closure member (20) and the
operating member (30) is achieved by a welded joint and/or a snap-in connection;
or

the operating member (30) and/or the closure member (20) is made of a plastic
material, particularly wherein the operating member (30) and the closure member
(20) are made of the same plastic material, and/or a fixed connection of the closure
member (20) and the operating member (30) is achieved by an adhesive joint

and/or a snap-in connection.

The closure system according to any one of the preceding aspects,

characterized in that

the closure member (20) comprises a fixing bolt (28) and the operating member (30)

comprises a cavity (38), wherein the fixing bolt is inserted into the cavity for fixedly

connecting the closure member (20) and the operating member (30), particularly

wherein the fixing bolt (28)

comprises barbs for snapping in at the operating member (30), and/or
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- the fixing bolt (28) engages a guide slot {17) of the drinking orifice (14), said guide

slot (17) extending along the first axis (A).

The closure system according to any one of the preceding aspects,

characterized in that

the operating member (30) comprises a handle (33) abutting the lid of the can, wherein

the handle (33)

- is configured in a chamfered manner on the lower side, and

- may be raised by at least 45°, particularly at least 90°, by means of a swiveling
movement (7) about a swivel axis orthogonal to the first axis (A),

particularly wherein

- the swivel movement (7) takes place in the direction of the second direction (9),

- the operating member (30) is configured integrally with the handle (33), wherein a
notch (37) acting as a hinge extends along the swivel axis, and/or

- the handle (33) is configured semi-annularly.

The closure system according to any one of the preceding aspects,

characterized in that

the closure member (20) is adjusted to a shape of the lid (10) with respect to its outer
shape,

particularly wherein the closure member (20) is oval or elliptical and comprises a length
that is greater along a second axis (B) orthogonal to the first axis (A) than along the first

axis (A).

A beverage can (2) comprising a cylindrical body for receiving liquids, particularly
carbonated liquids,
characterized by

a closure system (1) according to any one of the preceding aspects.
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CLAIMS

1.

2.

3.

A closure system (1) for a container for liquids and/or bulk material, particularly a
beverage can (2) or cardboard box, comprising
- alid (10), wherein the lid (10) comprises an upper side (11), a lower side (12) and a
drinking orifice (14), wherein the drinking orifice comprises a guide slot;
- aclosure member (20) for closing the drinking orifice (14), and
- anoperating member (30) for manually opening the drinking orifice (14) by a user,
wherein
- the closure member (20) is positioned at a lower side (12) of the lid (10) and
fixedly connected with the operating member (30) at the upper side (11) of the lid
(10);
- the closure member (20) for closing the drinking orifice (14) is configured to cover
the entire surface of the drinking orifice (14) in a closed position; and
- the operating member (30) and the closure member (20) are disposed movably
along a first axis (A) which extends substantially parallel to the upper side (11) of
the lid (10), wherein
=  moving of the operating member (30) into a first direction (8) along the first
axis (A) causes a movement of the closure member (20) from the closed
position and an opening of the drinking orifice (14), and
=  moving of the operating member (30) into a second direction (9) opposite the
first direction (8) along the first axis (A) causes a movement of the closure
member (20) into the closed position and a reclosure of the drinking orifice

(14).

The closure system (1) according to claim 1, characterized in that the fixed
connection of the closure member (20) and the operating member (30) is achieved

by a welded joint, an adhesive joint or a rivet joint.

The closure system according to claim 1 or claim 2, characterized in that the closure
system comprises at least one securing and/or control member (34, 40, 45), wherein

on its lower side the securing and/or control member comprises an elevation (39)
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which is arranged such that it collides with the lid {10) if the operating member (30) is

moved in the first direction (8).

4. The closure system according to the preceding claim, characterized in that the

elevation collides with an end of the guide slot in the first direction.

5. The closure system according to any one of the two preceding claims,
characterized in that the securing and/or control member (34) is connected with the
operating member (30) via a hinge (70), particularly via an integral hinge, wherein

the integral hinge preferably defines a tilting axis which is orthogonal to the first axis.

6. The closure system according to any one of the three preceding claims,
characterized in that the closure member (20) comprises a recess (26), wherein the

elevation (39) extends into the recess (26).

7. The closure system according to any one of the preceding claims,
characterized in that the closure system comprises at least one securing and/or
control member (34, 40, 45),
wherein the control member is configured such that it
- comprises a first state as long as the operating member (30) is not moved and/or
the closure member (20) is not moved from the closed position, and
- irreversibly assumes a second state, which is at least optically distinguishable from
the first state, if the operating member (30) is moved into the first direction (8)
and/or if the closure member (20) is moved from the closed position,
particularly wherein
- the securing and/or control member (34, 40, 45) retains the second state even if
the operating member (30) is moved back into the second direction (9) and/or the

closure member (20) is moved back into the closed position.

8. The closure system according to any one of claims 3 to 7,
characterized in that

the operating member (30) is configured integrally with the control member (34).
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9. The closure system according to claim 8,
characterized in that the operating member (30) and the securing and/or control

member (34) are made of aluminum.

10. The closure system according to claim 8,
characterized in that the operating member (30) and the securing and/or control

member (34) are made of a plastic material.

11. The closure system according to any one of claims 3 to 10,
characterized in that
the securing and/or control member (34, 40) comprises at least one control bar (36,
42) attached such that it is visible from the outside, said control bar (36, 42) being
disposed and configured such that it breaks if the operating member (30) is moved
into the first direction (8) and/or the closure member (20) is moved from the closed
position, particularly wherein the at least one control bar (36, 42) comprises a

predetermined breaking point.

12. The closure system according to claim 11,
characterized in that

the securing and/or control member (34) is disposed and configured such that the

movement of the operating member (30) in the first direction (8) causes a diverting

movement (5, 6) of the control member (34), thus causing breaking of the at least one

control bar (36), particularly wherein

- the control member (34) is attached to the operating member (30) movable about
a tilting axis (C) orthogonal to the first axis (A),

- the at least one control bar (36) is attached to the control member (34) and the
operating member (30),

- the control member (34) is arranged such that it collides with the lid (10) if the
operating member (30) is moved in the first direction (8), wherein the diverting

movement (5, 6) is at least partially caused by the collision, and



14 Sep 2023

2019407591

15.

36

the diverting movement involves tilting (6) of the control member (34) about the

tilting axis (C);

particularly wherein at its lower side the control member (34) comprises an elevation

(39) which is disposed such that it collides with the lid (10) if the operating member

(30) is moved in the first direction (8), particularly wherein

13.

14.

the diverting movement (5, 6) is at least partially caused by the collision,

the elevation (39) abuts the lid (10) at the edge of the drinking orifice (14) or the
end of a guide slot (17) of the drinking orifice (14); and/or

the closure member (20) comprises a recess (26), wherein the elevation (39)

extends into the recess (26).

The closure system according to claim 7,

characterized in that

the control member (45) is provided at the closure member (20) and engages an
opening (48) of the lid (10) in the first state and is visible through a viewing opening
(46) of the operating member (30), particularly wherein the control member (45) is
configured and positioned relative to the opening (48) of the lid (10) that the control
member (45) breaks if the operating member (30) is moved into the first direction

(8), and/or the closure member (20) is moved from the closed position.

The closure system according to any one of the preceding claims,

characterized in that
the guide slot (17) extends along the first axis (A), and
the operating member (30) and/or the closure member (20) comprises a guide
member engaging the guide slot so that the operating member (8) is movable

along the first axis (A) only;

particularly wherein the guide member fixedly connects the operating member (30)

and the closure member (20).

The closure system according to any one of the preceding claims,

characterized in that
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- the closure member (20) comprises at least one indentation (23), wherein the at
least one indentation (23) is arranged such that, during a movement of the closure
member (20) from the closed position, opening of the drinking orifice (14) initially
occurs by the indentation (23), particularly wherein the indentation (23) is
arranged such that it is positioned on the first axis (A) when the closure member
(20) is in the closed position; and/or

- the lid (10) comprises an indentation (15) or an orifice (16), and the closure
member is configured to cover the indentation (15) or orifice (16) in the closed
position, wherein the indentation (15) or orifice (16) is disposed at or next to the
drinking orifice (14) such that the indentation (15) or orifice (16) is opened prior to
the drinking orifice (14) during a movement of the closure member (20) from the
closed position, wherein the indentation (15) or orifice (16) is preferably arranged

on the first axis (A).

The closure system according to any one of the preceding claims,

characterized in that

the lid (10) comprises at least one recess (18, 18’, 18", 18”’) which is disposed relative

to the closed position of the closure member (20) such that the at least one recess (18,

18’, 18”7, 18"’} is at least partially overlapped by the closure member (20) when the

closure member (20) is moved from the closed position, particularly in the first

direction (8), the at least one recess (18, 18’, 18", 18’”) is at least partially overlapped
by the closure member (20), particularly wherein the recess is embossed or punched

into the upper side (11) or the lower side (12) of the lid (10),

wherein the at least one recess (18, 18’, 18", 18’”’) is disposed and the closure member

(20) is dimensioned such that,

- prior to opening the drinking orifice (14), the at |least one recess (18, 18’, 18",
18"’} is at least partially overlapped by the closure member (20) when the closure
member (20) is moved from the closed position, and

- agas exchange (7a, 7b), particularly for compensating an overpressure and/or
underpressure within the beverage container, is allowed for if the at least one

recess (18, 18’, 18”, 18’”’) is partially overlapped by the closure member (20),
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particularly if the closure system is open or the drinking orifice (14) is entirely or

partially overlapped by the closure member (20) at the same time.

The closure system according to claim 16,

characterized in that

- the at least one recess (18, 18’, 18", 18"} is provided in the lower side (12) of the
lid (10), and the gas exchange (7a, 7b) takes place by passing through the at least
one recess (18, 18’, 18”7, 18"”); or

- the at least one recess (18, 18’, 18", 18"} is provided in the upper side (12) of the
lid (10) such that an elevation corresponding to the recess is present at the lower
side (12) of the lid (10), wherein the closure member (20) is distanced from the
lower side (12) of the lid (10) by the elevation when the at least one recess (18,
18’, 18”7, 18"’} is overlapped, and the gas exchange (7a, 7b) takes place bypassing

the at least one elevation.

The closure system according to any one of the preceding claims,

characterized in that the operating member (30) and the closure member (20) are
made of aluminum, particularly wherein a fixed connection of the closure member (20)
and the operating member (30) is achieved by a welded joint, a rivet joint and/or a

snap-in connection.

The closure system according to any one of claims 1 to 18,

characterized in that

- the operating member (30) and/or the closure member (20) are made of a plastic
material, particularly wherein the operating member (30) and the closure member
(20) are made of the same plastic material, and/or a fixed connection of the
closure member (20) and the operating member (30) is achieved by a welded
joint, an adhesive joint and/or a snap-in connection, particularly an ultrasound or

friction-welded joint.

The closure system according to any one of the preceding claims,

characterized in that
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the closure member (20) comprises a fixing bolt (28) and the operating member (30)
comprises a cavity (38), wherein the fixing bolt is inserted into the cavity for fixedly
connecting the closure member (20) and the operating member (30), wherein the
fixing bolt (28) engages a guide slot (17) of the drinking orifice (14), said guide slot (17)

extending along the first axis (A).

The closure system according to any one of the preceding claims,

characterized in that

- the operating member (30) comprises a handle (33) abutting the lid of the can,

- wherein the handle (33) may be raised, preferably by at least 45°, particularly at
least 60°, by means of a swiveling movement (7) about a swivel axis, which

preferably is orthogonal to the first axis (A).

The closure system according to any one of the preceding claim, characterized in that

the swivel movement (7) takes place in the direction of the second direction (9).

The closure system according to one of the two the preceding claims, characterized in
that

- the operating member (30) is configured integrally with the handle (33).

The closure system according to the preceding claim, characterized in that

- anotch (37) acting as a hinge extends along the swivel axis.

A beverage can (2) comprising a cylindrical body for receiving liquids, particularly
carbonated liquids,
characterized by

a closure system (1) according to any one of the preceding claims.
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