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(57) Abréegée/Abstract:

The invention concerns a closure cap with a tearable anti-tamper strip. Flaps extend radially inwards from the inside surface of the
anti-tamper strip towards the cap base. With the closure cap In position on the container mouth, these flaps engage beneath a
circumferential bead on the container mouth. In order to enhance the stabllity and resistance to bending of the flaps, their lateral
edge areas are directed inwards In such a way that, at at least one position, they possess a lesser distance In relation to the cap
axis than the flap centers. The facing surface of the flaps Is directed towards the cap base and Is inclined towards the cap axis so
that, on opening of the closure, the effective force impinges on the centre of the flap relatively far out. The centre of the flaps Is here
preferably designed to be thicker than its lateral edge area.
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ABSTRACT

The i1nvention concerns a closure cap with a tearable anti-
tamper strip. Flaps extend radially inwards from the inside
surface of the anti-tamper strip towards the cap base. With
the closure cap in position on the container mouth, these
flaps engage beneath a circumferential bead on the container

mouth. In order to enhance the stability and resistance to

bending of the flaps, their lateral edge areas are directed
inwards 1n such a way that, at at least one position, they

possess a lesser distance in relation to the cap axis than

the flap centers. The facing surface of the flaps is

directed towards the cap base and is inclined towards the

cap axis so that, on opening of the Closure, the effective

force 1mpinges on the centre of the flap relatively far out.

The centre of the flaps is here preferably designed to be

thicker than its lateral edge area.
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Closure Cap with Anti-tamper Strip

The 1nvention concerns a closure cap with a tearable anti-

tamper strip. With such closure caps, the condition of the

F
P

anti-tamper strip permits recognition of prior opening of

the container. With the closure cap in position on the
container mouth, the anti-tamper strip will engage beneath a
bead on the container mouth so that when the container is
opened for the first time, the anti-tamper strip will at

least partially tear away.

Anti-tamper strips are particularly frequently used with
screw closures, 1n particular with screw caps for the

closure of beverage containers. However, other types of
closure cap, such as snap closures, can also be provided

with tearable anti-tamper strips.

For the closure of disposable contalners, as a rule closure
caps are used with an annular circumferential anti-tamper
strip that remains on the container neck when the container
1s opened for the first time. Conversely, the anti-tamper
strip for the closure of recyclable containers is preferably
connected with the cap wall in such a way that, on opening
of the container, i1t will only partially tear and will thus
continue to be connected with the cap wall. With this
embodiment, a shorter anti-tamper strip extending only over

a portion of the cap wall circumference is also frequently

used.

The tearable connection between anti-tamper strip and cap

wall can be designed in many different ways that are widely
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documented in the relevant patent literature. With closure caps
that are manufactured in one piece from plastic, the anti-
tamper strip is particularly frequenty connected by tearable
connecting bridge pieces with the lower edge of the cap wall.

On the inside surface of the anti-tamper strip, engagement
means are arranged which, with the closure cap in position on
the container, engage beneath a bead on the container mouth. To
this end, engagement elements are frequently used that are
rigidly connected with the anti-tamper strip. When fitting the
closure cap, these engagement elements are pressed radially
outwards on being pushed over the bead on the container mouth.
Since the engagement elements are rigidly connected with the
anti-tamper strip, this will simultaneously lead to deformation
of the anti-tamper strip and thus to a load on the tearable
connection between anti-tamper strip and cap wall. In the case
of screw closures, this loading will be additionally increased
by forces imparted between the cap wall and the anti-tamper
ring, the anti-tamper ring being subjected to braking action by
the engagement means making contact with the bead on the
container mouth. In EP-A2 117 104, the use of radially inwardly

protruding flaps on the inside of the anti-~tamper strip has
thus already been suggested as an engagement means, said flaps
pointing upwards towards the cap base when the closure cap is
in position on the container mouth and engaging beneath the
bead on the container mouth. These flaps are connected with the
anti-tamper strip solely at one end and their free end is able
to pivot in the radial direction relative to the anti-tamper
strip. These flaps can therefore be pivoted outwards in the
radial direction when they slide over the bead on the container
mouth on initial fitting of the closure cap. The resultant

loads of the anti-tamper strip and its tearable connection with
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the cap wall will thus be considerably reduced.

A problem with state of the art flaps 1s their i1inadequate
firmnéss, in particular the i1nadequate resistance to
pressure 1in the longitudinal direction of the flaps. This
load occurs on opening of the closure cap, or with any
attempt to pull the anti-tamper over the bead without
tearing 1t. The state of the art flaps become bent in the
longitudinal direction in this case, lading to a reduced
blocking effect being 1mparted by the flaps. In extreme
cases, this can lead to the flaps leaving their locking
position agalnst the bead of the container mouth to assume a
position polinting downwards, away from the cap base. It 1is
therefore a purpose of the invention to further improve the

reslstance to loading of state of the art flaps.

In accordance with one embodiment of the present invention

there 1s provided a closure cap for closure of a container
mouth, the closure cap possessing a cap base and an abutting

cap wall, an anti-tamper strip being arranged on a lower

edge of the cap wall, and a plurality of flaps being
arranged on an inside surface of the anti-tamper strip to
protrude radially inwards, the flaps pointing upwards
towards the cap base 1n order to engage beneath a bead on

the container mouth when the closure cap is in position on

the contalner mouth, wherein the flaps have facing surfaces
having centers and lateral edge areas, the lateral edge
areas directed i1nwards towards the cap base in such a way

that, in at least one position the lateral edge areas are

closer to an axis of the closure cap than the flap centers.
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In accordance with another embodiment of the present

invention there 1s provided a closure cap for closure of a
contailner mouth, the closure cap possessing a cap base and

an abutting cap wall, an anti-tamper strip being arranged on

a lower edge of the cap wall, and a plurality of flaps being
arranged on an 1insilde surface of the anti-tamper strip to
protrude radially inwards, the flaps pointing upwards
towards the cap base i1n order to engage beneath a bead on
the container mouth when the closure cap 1s in position on
the container mouth, wherein the flaps have centers and
lateral edge areas, the lateral edge areas are directed
inwards towards the cap base in such a way that, at one
position at least, the lateral edge areas are closer to an
axls of the cap than the flap centre and wherein the flap
centers are thicker than the lateral edge areas of the

flaps.

P

The lateral edge areas of the flaps directed towards the cap

are pointed 1nwards 1n such a way that, at least at one
position, they possess a lesser distance in relation to the

cap axis than the centre of the flaps. To this end, the

surfaces directed towards the cap axis of the flaps directed
towards the cap base must possess a curve at at least one
position, the radius of said curve being less than the

distance between the flap and the axis of the cap.

Preferably, the flaps are shaped symmetrically in relation
Lo their centres, especially good results being attained
with flaps folded symmetrically in relation to their

centres. The aforementioned curve is also located in the

area of the flap centre.

By means of the curve of the flaps, their resistance to

loading
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will be considerably enhanced. The bending of the flaps arising
with longitudinal loading and in particular during opening of
the closure cap will be greatly reduced by their curved formn.
The stability of the flaps can be further improved if the flap
centre is thicker than their lateral side areas. The greatest
portion of the forces imparted onto a flap can be transmitted
via the thicker flap centre. Since the flap centre is at a

greater distance from the cap axis than its lateral edge area
of the flap, this will have the additional advantage that the
point of impingement of the main force will be displaced
radially outwards intc the region of the anti-tamper strip. The
bending load of the flaps will as a result be further reduced.

The flaps are preferably designed in such a way that their
facing surface directed towards the bead on the container mouth

is inclined towards the cap axis. A position for the radially
further inward area of this facing surface vertically lower and
thus further away from the cap base than the area of the facing
surface lying radially further outwards will thus be achieved.
With the closure cap in position on the container mouth, the
radially outer area of the flap will thus make contact with the
bead on the container mouth, whereas the radially further
inward and lower portion of the flap will make contact with the
container neck beneath the bead. The curved inner surface will
here make contact on the outer surface of the container neck at
two points, to the left and to the right of the flap centre.
Preferably, the facing surfaces of the flaps ére more heavily
inclined towards the cap axis than a normal plane running

vertically to the neutral mean centre-line of each respective
flap.

With one of the preferred embodiments, each of the flaps
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comprises a left and right flap half that meet in the centre of
the flap at an angle. With that, a flap is concerned that is
folded symmetrically towards its centre. The angle at which
both the flap halves meet at the centre amounts preferably to
120°, but also if this angle is only slightly less than the
180° limit, there will always be a position left and right of
the flap centre at which the distance to the cap axis is less
than in the area of the flap centre itself.

The flap halves of the flaps directed towards the cap base each
have an inner demarcation surface directed towards the cap axis
and an outer demarcation surface directed towards the anti—
tamper strip. Preferably, the flap halves are so designed that
their inner and outer demarcation surfaces diverge in relation
to the centre of the flap at an angle of between 5 and 30°. A
flap centre that is thicker than the lateral edge areas of the
flap will thus be attained. By this means, the spring effect of
the flaps in the radial direction will be additionally
enhanced: if the flaps are pushed over the bead on the
container mouth on fitting of the closure cap, first of all
their thinner lateral edge areas will make contact with the
bead. On continuing the fitting motion, on the one hand the
entire free end of the flap will be pivoted radially outwards,
and on the other hand the flaps will, however, also be
intrinsically bent upwards, and their thinner lateral edge

areas will likewise be displaced outwards in relation to the
centre of the flap.

The flaps can be arranged in different ways along the anti-
tamper strip. In particular, the distance between the

adjacently arranged flaps can be selected in different ways.
With a preferred embodiment, the flaps are arranged tightly
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adjacently along the anti-tamper strip. The lateral edges of
the adjacently arranged flaps are, with that, connected
together by a flexible bridge piece of material in the form of
a linkage. In this way, a longitudinal flap strip comprising a
plurality of flaps will arise. The flaps will thus hold each
other mutually in position so that they can no longer be
pivoted with such ease. This is advantageous i1f the closure cap
is cast in a form in which the flaps are pointed downwards,
away from the cap base. This position of the flaps is preferred
when casting the closure cap, since the cap can be more easily
removed from the mold after casting. The flaps must, however,
subsequently be pivoted from their downward pointing position
inwards. This ensues preferably in a separate working step
prior to fitting of the closure .cap. The flaps have, however,
the basic tendency to return to their original cast position.
One possibility of avoiding this is now to connect adjacently
arranged flaps together as previously described. The flaps will

then mutually hold each other at their inner position, directed
towards the cap base.

If individual flaps are used, arranged at a distance from one
another, these can be fixed in another way in their position
directed towards the cap base, for example by means of a brief
application of heat after_ the flaps have been pivoted into this
position. A possible alternative is to pivot the flaps inwards
by means of the container mouth directly on fitting of . the
closure cap on the container mouth. A specially designed

container mouth is as a rule required for this, however.

Preferably, a circumferential anti-tamper ring is used as an
anti-tamper strip, wherein the flaps are arranged to be
distributed uniformly around the circumference.
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Examples and embodiments of the invention are more closely
described in the following, illustrated by the drawings:
namely,

Figure 1 a cross section of a closure cap according to the
invention along the plane B-B in figure 2,

Figure 2 the anti-tamper strip of. the closure cap shown in
figure 1 from above, along the plane A-A of
figure 1,

Figure 3 a cross section of the closure cap already shown in
figure 1, with flaps directed downwards,

Figure 4 a cross section of a further closure cap with a
plurality of flaps arranged at a distance
from one another,

Figure 5 a closure cap in position on a container mouth.

The closure cap shown in figure 1 possesses a cap base 1, an
abutting cap wall 2 and a tearable anti-tamper strip 3 arranged
on the lower edge of said cap wall. The anti-tamper strip 3 is
integrally connected with the cap wall 2 by means of nominal
rupture bridge pieces 4. With the anti-tamper strip 3 shown
here, a circumferential anti-tamper ring is concerned. TIn
figure 2, this is shown from above in a horizontal section seen
along the plane A-A shown in figure 1. From the inside surface
of the anti-tamper ring 3, a plurality of flaps 5 extend
radially inwards. The flaps 5 shown here are arranged to be
tightly adjacent and are connected together by flexible
material bridges 17 into a circumferential inner flap strip.
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These connecting bridge pieces can, however, be dispensed with
so that the adjacently arranged flaps are independent of one
ancther.

The flaps 5 are only connected at one end with the anti-tamper
ring 3 by means of a linkage connection 19. This linkage
connection 19 enables the free end of the flaps 5 to pivot in
the radial direction so that especially on initial fitting of
the closure cap this can deflect radially outwards when said
free end slides over the bead on the container mouth. The
linkage connection 19 is preferably arranged on the lower edge
of the anti-tamper ring. It would be also basically
conceivable, however, for the anti-tamper ring to extend

downwards below the connection point of the linkage connection
19.

In the left half of figure 1, a section through the centre of a
flap is shown, whereas the right half of figure 1 shows a
section through the edge area of a flap. This can also be seen
from the sectional plane B-B in figure 2. The lateral edge
areas 7 of the flaps 5 directed towards the cap base 1 are
directed inwards in such a way that they possess in their edge
area a lesser distance 9 in relation to the cap axis than the
flap centre 8. At the same time, the lateral edge areas 7 are
folded symmetrically inwards towards the flap centre 8. The
flaps 5 are thus curved in the area of the flap centre 8, by
which means the resistance to pressure of the flaps will be
considerably enhanced. Transmission by the flap centre of the
greatest portion of the forces acting on the flaps will thus be

achieved. The mechanical stability of the flaps will be further
increased as a result.
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The thinner edge areas 7 impart to the flaps an i1nherent
spring effect which additionally supports the spring effect

of the linkage connection 19. On fitting the closure cap

onto the container mouth for the first time, first of all
the lateral edge area 7 of the flaps will make contact on
the bead o0of the container mount. If the screwing motion 1s
continued, the individual flaps 5 will thus pivot about
their linkage connection 19 radially outwards.
Additionally, however, the flaps 5 have an inherent spring
effect, and the edge areas 7 of the flaps making contact
with the bead on the container mount will be pressed

radially outwards in relation to the flap centres 8.

The individual flaps each comprise two flap halves 7a, 7b,
each with an inner demarcation surface 14 and an outer
demarcation surface 15. The flap halves meet 1n the centre

at an angle p of approximately 120°. The demarcation areas

14, 15 of the flap halves diverge at an angle vy of
approximately 15° in relation to the flap centre, so that
the tongue centre 8 1s thicker than the lateral edge area 7

of the flaps.

The facing surfaces 11 directed towards the cap base are
inclined at an angle o more steeply in relation to the cap
axis 13 than a normal plane 18 running vertically to the
neutral mean centre-line 12 of each respective flap. Thus,
the height difference between the radially more outward
lying flap centre 8 and the inwardly directed edge areas 7
of the flaps will be additionally enhanced. Due to this
helight difference, the flap centre 8 will make contact with

the underside of the bead 6 (Figure 5). Conversely, the

lateral edge areas 7 of the flaps 5 make contact beneath the

bead 6 with the outside surface of the container neck 20.
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Figure 3 shows the closure cap already shown in fiqure 1 in a
position with flaps 5a pointing downwards, away from the cap.
The flaps are preferably cast in this position and subsequently
folded into their inner position directed towards the cap base.
In this respect, it is advantageous if the flaps, as this
example shows, are arranged to be tightly adjacent. After
having been pivoted inwards, the tightly adjacently arranged
flaps can mutually hold each other in this position. If the
flaps were to be arranged at a greater distance from one
another, they would tend to return into their original downward
pointing position (as created by casting). This can be
prevented in a particularly effective way 1f the lateral edges
of the adjacently arranged flaps are connected by flexible
bridging pieces 17 of material (figure 1) in the form of a
linkage.

Figure 4 shows the cross section of an alternative embodiment
wherein the individual flaps are arranged to be distributed
equidistantly along the circumference of the anti~tamper strip.
The same basic function and effect as shown with +the mutually
connected flaps in figure 1 basically applies to these flaps.
The flaps 5b can either be cast in the position shown or in the
downward pointing position similar to that shown in figure 3,
said flaps then first of all having to be folded inwards prior
to fitting of the closure cap on the container mouth. With the
embodiment shown here, only six flaps are arranged along the
circumference of the anti-tamper strip. Preferably, however, a
greater number of flaps are used that are correspondingly more
tightly distributed, in other words with smaller spacing, along
the circumference.

Inasmuch as the invention is subject to modifications and
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variations, the foregoing description and accompanying drawings
should not be regarded as limiting the invention, which is
defined by the following claims and various combinations
thereof:
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EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

TH.

L)

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

l. A closure cap for closure of a container mouth, said
closure cap possessing a cap base and an abutting cap wall,
an anti-tamper strip being arranged on a lower edge of said
cap wall, and a plurality of flaps being arranged on an
inside surface of the anti-tamper strip to protrude radially
inwards, sald flaps pointing upwards towards the cap base in
order to engage beneath a bead on the container mouth when
the closure cap 1s in position on the container mouth,
wherein said flaps have facing surfaces having centers and
lateral edge areas, the lateral edge areas directed inwards
towards the cap base i1n such a way that, in at least one

F

position the lateral edge areas are closer to an axis of the

closure cap than the flap centers.

2. The closure cap according to claim 1, wherein the flap
centers are thicker than the lateral edge areas of the

flaps.

3. The closure cap according to claim 1 or 2, wherein when
the closure cap 1s 1in position on the container mouth, the
facing surfaces, directed towards the bead of the container

mouth, are more steeply inclined towards the cap axis than a
normal plane running vertically in relation to a neutral

mean centre-line of each respective flap.

4. The closure cap according to any one of claims 1 to 3,
wherein each of the flaps possesses a left and a right flap

half having surfaces which meet in the centre of the flap at

an angle.
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5. The closure cap according to claim 4, wherein the
surfaces of the left and right flap halves are arranged at

an obtuse angle in relation to one another.

6. The closure cap according to claim 5, wherein the
surfaces of the left and right flap halves are arranged at

an angle of 120° relative to one another.

7. The closure cap according to any one of claims 4 to 6,

F

wherein each of the left and right flap halves has inner and

outer demarcation surfaces which diverge at an angle of 5°
to 30° so that the flap centre is thicker than the lateral

edge area of the flap.

8. The closure cap according to any one of claims 1 to 7,
wherein the flaps are arranged adjacently along the anti-

tamper strip and the lateral edge areas of adjacently

arranged flaps are connected by a flexible bridge piece of

material in the form of a linkage.

9. The closure cap according to any one of claims 1 to 8,
wherein the anti-tamper strip is a circumferential anti-
tamper ring and the flaps are distributed uniformly around a

circumference of said anti-tamper ring.

10. A closure cap for closure of a container mouth, said
closure cap possessing a cap base and an abutting cap wall,
an anti-tamper strip being arranged on a lower edge of said
cap wall, and a plurality of flaps being arranged on an
inside surface of the anti-tamper strip to protrude radially
inwards, said flaps pointing upwards towards the cap base in
order to engage beneath a bead on the container mouth when

the closure cap is in position on the container mouth,
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wherein said flaps have centers and lateral edge areas, said
lateral edge areas are directed 1nwards towards the cap base

in such a way that, at one position at least, the lateral

edge areas are closer to an axis of the cap than the flap

centre and wherein the flap centers are thicker than the

lateral edge areas of the flaps.
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