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formed aligned hinge parts (16) in the form of lateral lever leg parts (17) of reduced bending strength, to a closure and container
g comprising such tab, and to a process for making such tab.

2008/012014 A1 I D010 O O OO O



2007278520 07 Aug 2013

-1-

TAB FOR A CLOSURE AND PROCESS FOR MAKING SUCH TAB

[0001] The present invention relates to a tab for a closure, to a closure comprising such a
tab connected to the closure, to a container comprising a closure provided with such tab, and

to a process for making such tab.

[0002] Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

[0003] Containers such as food and beverage cans are provided with a closure which may
be opened with a tab connected to the closure. The tab is grasped by the user’s finger and due
to a lever action exerted with the tab, the closure is popped open. Subsequently, part of the
closure is pushed in or torn off, thereby making the content of the container available to the

user. An example of such a closure is an easy opening end.

[0004] Generally, the force required for popping open the closure, the push in force or the
tear force are not experienced by the user as excessive and do not interfere with the objective
of easy opening the container. However, the initial lifting of the tab out of the plane of the

closure over the first millimetres may be considered problematic.

[0005] In the art several closures are disclosed in order to improve the initial lifting and

subsequent popping and tearing of the closure by the tab.

[0006] EP 1,205,392 discloses a tab which is provided with a tab lever formed by a

separate flexible operating part such as a plastic strand.

[0007] US 5,916,337 discloses a closure of which the tab is provided with an additional pull

ring which extends through the tab opening.

[0008] JP 2000-128167 discloses a closure having a tab of which the tab body is provided
with a crease line around which the lever part of the tab may be articulated thereby improving
the grasping of the tab. However, the pop force and tear force will be increased due to the

location of the crease line near the center of the tab.
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[0009] Itis an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

[0010] According to a first aspect, the present invention a tab for a closure, comprising a tab
body having at one side a tab nose for opening the closure, and at the other side a tab lever
having a finger opening for activating the tab lever, which finger opening is surrounded by a
distal lever part connected by lateral lever legs to the tab body, wherein in the lever legs are
formed aligned hinge parts in the form of lateral lever leg parts of reduced bending strength,
and the bending strength of the lateral leg parts increases towards the tab body, such that to
and fro movement of the distal lever part will result in bending in the most remote zone and

subsequent to and fro bending in a more proximal zone at higher bending strength.

[0011]  Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of

“including, but not limited to”.

[0012] Advantageously, the present invention at least in a preferred form provides a tab for
a closure of which the lifting force and lifting action will be appreciated by the user as elegant
and for popping and/or tearing off the closure, advantageously, the user will not be confronted
with required excessive forces to be applied. Still, such tab is to be produced using traditional
manufacturing methods. Finally, advantageously, failure during production and during use is
generally to be avoided. With such tab the function of lifting the tab is advantageously

decoupled from the popping and tearing function of the tab.

[0013] Advantageously, due to the provision of hingable lateral lever leg parts of reduced
bending strength aligned in the lever legs, the integral distal lever part is easy to lift out of the
plane of the closure thereby facilitating the lifting of the tab for subsequent use by the user.
The hingable lever leg parts are integral and formed in the lever legs which formation can be
implemented in the standard tab formation process without interference. Advantageously, due
to the positioning of the hingable lever leg part in the tab lever an optimal torque is maintained
due to the relatively large distance towards the rivet (or other connecting means) and relative
to the small distance of the rivet to the tab nose. Surprisingly, it was found that the
implementation of the lever leg part with reduced bending strength in a lever leg construction in
which score or crack action is avoided, did not result in failure due to breakage in these lever

leg parts when pop force and subsequent tear force are exerted by the user on the tab. In




2007278520 07 Aug 2013

-3-

particular, use of the tab of the invention did not result in break due to failure in the lever leg
parts of reduced bending strength formed in the lever legs of the tab lever. It was appreciated
that the exertion of to and fro bending forces on the tab in several cycles did not result in
failure. Apparently, the bending in the lateral lever leg parts beyond the yield point resulted in a
strengthening of the bent zone and subsequent bending took place in an adjacent zone of the

lever leg parts.

[0014]  The reduction in bending strength in the lateral lever leg parts could be
accomplished by reducing the cross sectional area by height and/or width. It is preferred that in
the lateral lever leg parts the width is reduced such that sheet metal for producing the tab of
the same thickness could be used. Reduction in width can be accomplished by cutting off

material during other cutting operations in the method for producing the tab.

[0015]  According to a preferred embodiment the aligned lateral lever leg parts reside in the
zones of the lever legs remote of the tab body. It will be appreciated that the more remote the
lever leg parts reside in the lever legs, the larger the lever and thereby the torque force.

Accordingly, at the same pop force the user is to exert a lower lever force.

[0016] According to a preferred embodiment the bending strength or width of the lateral
lever leg parts increases towards the tab body. As indicated above, the to and fro movement of
the distal lever part will result in a bending in the lever leg parts. However, the bending which
takes place first in the most remote zone will result in a strengthening in this zone. Accordingly,
subsequent to and fro bending will result in a bending in a zone more proximal and thus at a
higher bending strength. Thereby avoiding failure of the tab under to and fro bending in the

most remote zones of the lateral lever leg parts.

[0017] In order to avoid that the user will injure his finger when sliding under the tab and
when inserting the finger in the finger opening, it is preferred that the lateral lever leg parts are
flat and adjacent lever leg parts are provided with inner and/or outer bended edges. Risk of
injury of the finger of the user in the lateral lever leg parts of reduced bending size, it is
preferred that the length of the lateral lever leg parts of reduced bending strength is such that
contact with a users finger at the outer edge is substantially avoided. Due to an avoidance of

contact injuries of the user’s finger is substantially avoided.

[0018] According to a second aspect of the present invention, there is provided a closure,

comprising a tab connected to the closure, which tab is a tab according to the first aspect
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[0019]  According to a third aspect of the present invention, there is provided a container

comprising a closure according to the second aspect.

[0020] According to another aspect of the present invention, there is provided a process for
making a tab according to the first aspect, comprising the forming of a tab from sheet metal
which tab comprises a tab body having at one side a tab nose and at the other side a tab lever
having a finger opening which is surrounded by a distal lever part connected by lateral lever
legs to the tab body, and forming aligned lateral lever leg parts of reduced bending strength in
the lever legs, such that the bending strength of the lateral leg parts increases towards the tab
body, such that to and fro movement of the distal lever part will resuit in bending in the most
remote zone and subsequent to and fro bending in a more proximal zone at higher bending

strength.

[0021]  Mentioned and other features of the tab, closure, container and process according to
the present invention will be further illustrated by reference to several embodiments which are
given for illustrative purposes and are not intended to limit the present invention to any extent .

In this respect reference is made to the drawings in which:

[0022]  Figure 1 shows a perspective view of a container provided with a closure having a

tab according to the present invention;

[0023] Figure 2 shows at larger scale detail |l of Figure 1;

[0024]  Figure 3 shows a cross section according to line llI-Ill of Figure 2 also showing the
positions of the tab in Figure 7 and 8;

[0025]  Figure 4 and 5 show a top view respectively- bottom view of the tab shown in figure
2

[0026] Figures 6 and 7 show alternative embodiments of detail V of Figure 4;

[0027] Figures 8 and 9 show respective views of the use of the tab shown in Figure 2; and

[0028]  Figure 10 is an alternative of detail IX of Figure 8.

[0029] Figure 1 shows a container 1 provided with a closure 2 having a tab 3. The tab is

connected to the closure 2 via a rivet 4.
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[0030] As shown in Figures 2-5, the tab comprises a tab body 5. The tab body 5 is provided
with an opening 6 for the rivet 4. The opening 6 is partially surrounded by a narrow slot 7
ending in small apertures 8. Around a line 9 the tab may be tilted. Near this line 9 the tab body

5 is connected to the tab nose 10.

[0031] At the other side of the tab body 5 is connected to the tab body 5 a tab lever 11. The
tab lever 11 is provided with a finger opening 12 which is surrounded by a distal lever part 13,

lateral lever legs 14 and a proximal lever part 15.

[0032] The lever legs 14 are provided with hinge parts 16 in the form of lever leg parts 17 of
reduced bending strength. As shown in Figures 2-5, the thickness of the sheet metal of the
distal lever part 13, the lateral lever legs and the proximal lever legs is substantially the same.
Itis in the lever leg parts 17 of reduced bending strength that the width is reduced. The lever
leg parts of reduced bending strength are aligned along the line 18 which is substantially
parallel to the line 9 and perpendicular to the line 19 passing through the opening 6 and the

ultimate part of the tab nose 10.

[0033] As shown in Figure 5 (bottom side view) the distal lever part has an outer bended
edge 20 and an inner bended edge 21. The lever legs are provided with similar outer bended
edges 22 and inner bended edges 23. The bended edge 23 continues in the proximal lever
part. The bended edge 22 continues over substantially the whole circumference of the tab
body 5 and tab nose 10. Accordingly, although made of thin sheet metal, injury by the user is
substantially avoided. Injury in the zone of the leg parts 17 is substantially avoided for reasons
that at the outer edge the length L is such that direct contact with a users finger is substantially

avoided.

[0034] Figure 6 shows an alternative for the lever leg 24 provided with a lever leg part 25 of
reduced bending strength. The width of the lever leg part of reduced bending strength is
substantially the same over its length. Accordingly, when to and fro bending forces are applied

there may be a risk for failure due to breakage after several bending cycles.

[0035] Figure 7 shows another alternative. The lever leg 26 is provided with a lever leg part
27 of which the width increases towards the tab body which is in the direction of the arrow 28.
Thus, upon cycles of bending forces at an original bending line the strength of the material will
be increased and subsequent bending will take place in an adjacent zone which is more

towards the tab body, thus in the direction of the arrow 28.
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[0036] Figures 1, 8 and 9 and in particular fig. 3, illustrate the use of a tab 3 according to the
invention for opening the closure 2 of a container 1. The finger of the user (not shown) slides
via an initial opening of about Imm into the space between the distal lever part 13 of the tab 3
and the closure 2. Upward movement of the finger away from the closure 2 will result in a
bending of the distal lever part out off the tab plane into a position as shown in Figure 7. This
initial lifting or bending is possible at extremely low forces due to the lever leg parts 17 of
reduced bending strength. At this stage the other parts of the tab 3, the tab body 5 and tab

nose 10 remain in their original position.

[0037] Figure 9 shows that levering the tab 3 by the user, preferably with his finger inserted
in the opening 6 will result in a popping of the closure along the score line and a subsequently
tearing off. As clearly shown in Figures 7 and 8, the bended outer edge 20 and inner edge 21
allow largest access of the user’s finger into the space beneath the distal lever part. At the

same time these bended regions avoid user’s finger injuries.

[0038]  Figure 10 shows an alternative tab 29. In this case the outer edge 20 of the distal
lever part 30 is plied whereas the inner edge 31 is not plied but curled as are the inner edges
32 of the tab body and tab nose. This tab 30 provides maximum finger access and optimal use

and avoidance of injuries.

[0039] Although described in relation to a tear off easy opening end, it will be appreciated
that the tab according to the invention is suitable for use with any container closure requiring a
partial tearing off or pushing inside of a closure part, thereby making access to the content of
the container. Relevant is that the tab nose pops the container closure at a score line 33 where

the opening is formed.

[0040] In the process of making a tab, a tab preform is formed by partially cutting out parts
of a strip of sheet metal material. Subsequently, openings and apertures are formed and plied
and curled edges are formed by operations carried out in the plane through the sheet of
material out of which the tab is formed. It is in this type of operations that in the lever legs
aligned lever leg parts are formed, preferably by cutting off material, thereby forming the parts
of reduced bending strength. Clearly, the formation of the lateral lever leg parts can take place
at the same time as the tab finger opening, the rivet opening and the apertures of the lever

bending slots.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A tab for a closure, comprising a tab body having at one side a tab nose for opening
the closure, and at the other side a tab lever having a finger opening for activating the tab
lever, which finger opening is surrounded by a distal lever part connected by lateral lever legs
to the tab body, wherein in the lever legs are formed aligned hinge parts in the form of lateral
lever leg parts of reduced bending strength, and the bending strength of the lateral leg parts
increases towards the tab body, such that to and fro movement of the distal lever part will
result in bending in the most remote zone and subsequent to and fro bending in a more

proximal zone at higher bending strength.

2. A tab according to claim 1, wherein the lateral lever leg parts have a reduced width.

3. A tab according to claim 1 or 2, wherein the aligned lateral lever leg parts reside in

the zones of the lever legs remote of the tab body.

4, A tab according to any of the claims 1-3, wherein the width of the lateral lever leg

parts increases towards the tab body.

5. A tab according to any one of claims 1-4, wherein the lateral lever leg parts are flat

and adjacent lever leg parts are provided with inner or outer bended edges.

6. A tab according to any one of claims 1-5, wherein the length of the lateral lever leg
parts of reduced bending strength is such that contact with a users finger at the outer edge is

substantially avoided.

7. A closure, comprising a tab connected to the closure, which tab is a tab according to

any of the claims 1-6.

8. A container comprising a closure according to claim 7.

9. A process for making a tab according to any one of claims 1-6, comprising the
forming of a tab from sheet metal which tab comprises a tab body having at one side a tab
nose and at the other side a tab lever having a finger opening which is surrounded by a distal
lever part connected by lateral lever legs to the tab body, and forming aligned lateral lever leg

parts of reduced bending strength in the lever legs, such that the bending strength of the
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lateral leg parts increases towards the tab body, such that to and fro movement of the distal
lever part will result in bending in the most remote zone and subsequent to and fro bending in

a more proximal zone at higher bending strength.

10. A tab for a closure, said tab being substantially as herein described with reference to
any one of the embodiments of the invention illustrated in the accompanying drawings and/or

examples.

11. A closure comprising a tab connected to said closure, substantially as herein
described with reference to any one of the embodiments of the invention illustrated in the
accompanying drawings and/or examples.

12. A container substantially as herein described with reference to any one of the

embodiments of the invention illustrated in the accompanying drawings and/or examples.

13. A process for making a tab substantially as herein described with reference to any
one of the embodiments of the invention illustrated in the accompanying drawings and/or

examples.
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