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Description

[0001] The present invention relates to an improve-
ment to dispensing closures having an end plate, a pe-
ripheral side wall depending from the end plate and a
spout, which is arranged to pivot between a closed po-
sition, where the spout lies flush with the end plate, and
an open position, where the spout projects at right an-
gles to the end plate. In particular, the invention relates
to an improvement for a pivotable spout, dispensing clo-
sure, which incorporates a cutting system for piercing a
barrier film sealed over the mouth of a container, as the
spout is swivelled to its open position for the first time.
[0002] It is common when packaging some products,
to seal the mouth of the container with a barrier layer,
such as a foil, for example. The barrier layer helps pre-
vent deterioration of the product and also provides
tamper evidence. Usually, a user has to remove the clo-
sure from the container to remove or tear the barrier lay-
er before the product can be dispensed. However, re-
cently closures have been proposed which contain a
barrier piercing system within the closure, so that a user
can break the container seal without removing the clo-
sure from the container.
[0003] US Patent Application No.09/376,521 (US-A-
6161728) describes a pivotable spout dispensing clo-
sure having a foil piercing system associated with the
pivotable spout. As the spout is swivelled to its open po-
sition for the first time, the foil piercing system pene-
trates the barrier layer over the mouth of a container,
allowing the product to be dispensed through the spout.
[0004] In particular, US 09/376,521 (US-A-6161728)
describes a one-piece, pivotable spout dispensing clo-
sure, incorporating a foil piercing system. Such one-
piece, pivotable spout, dispensing closures are well
known from the prior art. For example, US-A-4,440,327
describes a dispensing closure comprising a body and
a spout pivotably mounted on the body and connected
thereto by a flexible membrane. The flexible membrane
has a concave configuration when the spout is in its
closed position but inverts to a convex configuration
when the spout is opened. In order to prevent leaks, the
base of the spout is usually provided with a sealing por-
tion which is pressed against a seat on the body when
the spout is in its closed position. The spout is held in
its closed position by means of a latch between the
spout and the closure body.
[0005] US 09/376,521 (US-A-6161728) describes a
foil piercing system comprising two barbs, which extend
from either side of the spout inside the closure. When
the spout is in its closed position, the barbs lie parallel
to the end plate of the closure. However, when the spout
is pivoted to its open position, the barbs swing towards
the inside of the container, cutting any barrier layer over
the container mouth. The barbs are displaced from the
base of the spout so that they do not interfere with the
sealing arrangement described previously.
[0006] However, because the barbs are made from

the same material as the closure, this arrangement has
the disadvantage that the barbs tend to flex when they
encounter the resistance of the barrier layer. This is a
particular problem where the barrier layer is plasticised
and therefore more resistant to tearing. In these cases
the barbs do not reliably cut the barrier layer to allow the
product to be dispensed satisfactorily.
[0007] Hence, the aim of the present invention is to
provide a one-piece, pivotable spout dispensing closure
with a barrier piercing system which will cut the barrier
layer over a container mouth consistently without inter-
fering with the normal sealing arrangement provided in
such one-piece closures.
[0008] Accordingly, the present invention provides a
dispensing closure comprising

- a rigid body defining a sealing surface and having
a peripheral side-wall adapted to co-operate with
the neck of a container,

- a rigid spout defining a dispensing passageway and
pivotable on the body between open and closed po-
sitions, the spout having a first, dispensing end and
a second end having a sealing skirt arranged to pro-
vide a fluid tight seal against the sealing surface of
the body,

- a flexible diaphragm connected between the sec-
ond end of the spout and the body, the diaphragm
arranged to have a concave configuration when the
spout is in its closed position and to invert when the
spout is pivoted to its open position, and

- a cutting arrangement, connected to the spout and
arranged to puncture a membrane on the container
as the spout is pivoted from its closed to its open
position, characterised in that the closure further
comprises bracing means, arranged to limit the de-
flection of the cutting arrangement when it first con-
tacts the membrane.

[0009] The bracing means according to the invention
increases the rigidity of the cutting arrangement, partic-
ularly at the point when it first makes contact with the
barrier layer on the container. The bracing means may
be provided as an integral part of the cutting arrange-
ment, provided the integrated structure is adapted to
pass over the sealing surface of the body and does not
interfere with the support for the sealing surface on the
body. However, in some closure designs, there is not
sufficient clearance between the body sealing surface
and the barrier over the container mouth to provide an
integral bracing means without the risk that the bracing
means will snag on the body sealing surface as the
spout is pivoted.
[0010] In a preferred embodiment of the invention, the
cutting arrangement comprises two barbs, connected
on either side of the spout and displaced sufficiently to
ensure that they do not foul the spout sealing skirt. The
provision of two barbs ensures that the barrier layer is
torn away in the region of the spout aperture, allowing
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satisfactory dispensing of the product. In this arrange-
ment, the bracing means is advantageously defined on
the closure body and comprises a structure between the
barbs, which is arranged to prevent the barbs being de-
flected towards each other when they first make contact
with the barrier layer. Once the barbs have penetrated
the barrier layer, they will then tend to hold their pitch
and puncture the barrier satisfactorily.
[0011] The bracing means and sealing face on the
closure body may be integrated. In this arrangement, a
single structure defined on the closure body has a seal-
ing face, positioned so that the sealing skirt on the spout
can be pressed against it to provide the seal, and a flank
portion which braces the two barbs of the cutting ar-
rangement and prevents them being deflected as they
pierce the barrier layer over a container mouth.
[0012] In a first arrangement the integrated sealing
plate/bracing means may take the form of a thickened
plate which extends from the sealing end of the spout
when it is in its closed position to the point on the closure
body which corresponds to the position between the
barbs at the instant when they first contact the barrier
layer. However, a disadvantage of this arrangement is
that if the plate becomes too thick, this will cause sink
marks on the top of the closure as the plate cools, the
plate will take longer to cool increasing cycle times for
the manufacture of the closure and material costs will
be greater.
[0013] Alternatively, the support structure behind the
sealing plate may be adapted to provide the bracing
means for the barbs. Due to the forces acting on the
sealing plate when the spout is in its closed position,
support means, such as buttresses, for example, may
be provided behind the sealing plate to support it and
prevent it deflecting. The buttresses in turn may require
at least one cross member to prevent them from distort-
ing as they are ejected from the mould. It is therefore
practical to adapt the buttress / cross member structure
to brace the barbs at the instant when they first contact
the barrier layer.
[0014] The invention will now be described, by way of
example only, with reference to the accompanying
drawings, in which:

Fig.1 shows an external isometric view of a one-
piece, pivotable spout, dispensing closure, accord-
ing to both the prior art and the invention, with the
spout in its open position.
Fig.2 shows a side cross section view of a first em-
bodiment of the invention, with the spout in its
closed position.
Fig.3 shows an internal view of the closure shown
in Fig.2, looking from the base of the closure to-
wards the top plate.
Fig.4 shows a side cross section view of the closure
shown in Figs. 2 & 3, with the spout partially open,
in a position where the cutting arrangement has just
started to pierce the barrier layer on a container (not

shown).
Fig.5 shows an internal view of the closure shown
in Fig.4, looking from the base of the closure to-
wards the top plate.
Fig.6 shows a side cross section view of the closure
shown in Figs. 2 - 4, with the spout in its fully open
position.
Fig.7 shows an internal view of the closure shown
in Fig.6, looking from the base of the closure to-
wards the top plate.
Fig.8 shows a side cross section view of a second
embodiment of the invention, with the spout partially
open.
Fig.9 shows an internal view of the closure shown
in Fig.8, looking from the base of the closure to-
wards the top plate.
Fig.10 shows a side section view of a third embod-
iment of the invention, with the spout partially open.
Fig.11 shows an internal view of the closure shown
in Fig.10, looking from the base of the closure to-
wards the top plate.

[0015] Referring to Fig.1, the present invention pro-
vides an improved barrier piercing arrangement for a
one-piece dispensing closure 1 comprising a body 2,
having an end plate 3 with a peripheral side wall 4 de-
pending therefrom, and a spout 5, which is pivotable be-
tween open and closed positions about a main hinge
axis 6. The spout 5 is joined to the remainder of the clo-
sure body 2 via a flexible membrane 7 which is adapted
to invert as the spout 5 is opened. A recess 8 is provided
in the side-wall 4 and is arranged to receive the spout 5
when it is in its closed position, thus allowing the spout
5 to lie flush with the end plate 3 of the closure. A latch
arrangement 24 (shown in Figs. 2,4 and 6) may be pro-
vided on the side-wall of the recess 8, to hold the spout
5 in its closed position.
[0016] Referring to Figs.2 and 3, the spout 5 has a
dispensing aperture 51 at one end (distant from the main
hinge axis 6) and a sealing skirt 52 at the other end
(adjacent to the main hinge axis 6). A sealing plate 21
is defined on the body 2 and is arranged to provide a
surface against which the sealing skirt 52 abuts when
the spout 5 is in its closed position, forming a fluid tight
seal. The sealing plate 21 is supported by two butresses
25 which take the form of ribs, moulded on the underside
of the top plate 3 of the closure. Two barbs 53 are pro-
vided attached to either side of the spout 5, adjacent to
the sealing skirt 52. When the spout 5 is in its closed
position, the flexible membrane 7 takes up a folded con-
figuration and the barbs 53 lie parallel to the end plate
3 of the closure. A bracing plate 22 is also defined on
the closure body 2, between the two barbs 53. Clear-
ance is provided between the bracing plate 22 and the
barbs 53 so that the barbs 53 can move past the bracing
plate 22 as the spout is pivoted towards its open posi-
tion. Finally, a cover 23 extends from the side-wall 4 of
the body 2 to cover the dispensing aperture 51 in the
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spout 5 before first opening of the closure. The cover 23
is connected to the body 2 via a line of weakening 54,
so that it can be torn away by a user to allow the spout
5 to be opened for the first time. Thus, the cover 23 acts
both as a dust cover to prevent the ingress of dirt into
the spout 5 and as a tamper evidence feature, to indicate
if the spout has been opened.
[0017] As the spout 5 is pivoted towards its open po-
sition, the barbs 53 swing towards the interior of the con-
tainer past the bracing plate 22 and the sealing arrange-
ment (52,21) (as shown in Figs. 4 & 5). The bracing plate
22 is arranged so that it is interposed between the two
barbs 53 when they first contact the membrane over the
container mouth (not shown).
[0018] Referring to Figs. 6 & 7 (as the spout 6 moves
to its open position,) the barbs 53 swing through approx-
imately 90°, cutting the membrane over the mouth of the
container. When the spout 5 is in its open position, the
flexible membrane 7 is in its inverted configuration, the
barbs 53 point towards the interior of the container and
the dispensing passageway 55 in the spout 5 makes a
fluid connection with the inside of the container.
[0019] When the spout 5 is returned to its closed po-
sition, it latches under the latch member 24, the sealing
skirt 52 forms a fluid tight seal against the sealing plate
21 and the barbs 53 return to their position parallel to
the closure end plate 3.
[0020] Figs. 8 & 9 show a closure according to a sec-
ond embodiment of the invention, having a bracing
means formed integrally with the cutting arrangement.
Where possible, like components have been given the
same reference numerals as those in Figs. 1 to 7. The
cutting arrangement comprises two barbs 53, which are
connected to the spout 5 adjacent to the sealing skirt
52, as previously described. A bracing spar 55 is con-
nected between the two barbs 53 to prevent them de-
flecting towards one another as they start to pierce the
barrier layer on the container (not shown). The spar 55
is arranged to lie over the buttresses 25 supporting the
closure sealing plate 21, when the spout is in its closed
position, allowing the barbs 53 to take up a position par-
allel to the closure end plate 3. Furthermore, the spar
55 is adapted to pass over the sealing plate 21, ensuring
that it does not snag on the sealing plate 21 when the
spout is opened and closed.
[0021] Figs. 10 & 11 show a closure according to a
third embodiment of the invention, having a bracing
means defined on the closure body, the bracing means
adapted to provide the sealing surface against which the
spout seals in its closed position. Again, like compo-
nents have been given the same reference numerals as
those in the earlier figures. In this embodiment of the
invention, the sealing surface 21 and bracing means 22
are integrated in a single structure. The bracing means
22 projects from the closure body 2 and is arranged be-
tween the barbs 53, ensuring that there is sufficient
clearance between the barbs 53 and the bracing means
22, for the barbs 53 to pass the latter as the spout 5 is

pivoted between its open and closed positions. The face
of the bracing means 22, facing the sealing skirt 52 when
the spout is in its closed position, is arranged to provide
the sealing surface 21, against which the sealing skirt
52 seals.
[0022] It will be apparent to those skilled in the art that
numerous configurations of the sealing arrangement,
cutting arrangement and bracing means are possible
within the scope of the present invention.

Claims

1. A dispensing closure (1) comprising

- a rigid body (2) defining a sealing surface and
having a peripheral side-wall (4) adapted to co-
operate with the neck of a container,

- a rigid spout (5) defining a dispensing passage-
way and pivotable on the body (2) between
open and closed positions, the spout (5) having
a first, dispensing end and a second end having
a sealing skirt arranged to provide a fluid tight
seal against the sealing surface of the body,

- a flexible diaphragm connected between the
second end of the spout (5) and the body (2),
the diaphragm arranged to have a concave
configuration when the spout (5) is in its closed
position and to invert when the spout (5) is piv-
oted to its open position, and

- a cutting arrangement, connected to the spout
(5) and arranged to puncture a membrane (7)
on the container as the spout (5) is pivoted from
its closed to its open position,

characterised in that the closure further comprises
bracing means (22,55), arranged to limit the deflec-
tion of the cutting arrangement when it first contacts
the membrane (7).

2. A dispensing closure (1) according to claim 1,
wherein the cutting arrangement comprises two
barbs (53), arranged on either side of the spout (5).

3. A dispensing closure (1) according to claim 2,
wherein the bracing means (22, 55) is connected
between the two barbs (53) and pivots with the
barbs (53) and the spout (5).

4. A dispensing closure (1) according to claim 2,
wherein the bracing means (22, 55) is defined on
the closure body (2) and is adapted to prevent the
barbs (53) being deflected as they move past it.

5. A dispensing closure (1) according to claim 4,
wherein the bracing means (22, 55) defines the
sealing surface on the closure body (2).
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6. A dispensing closure (1) according to claim 4,
wherein the sealing surface is provided with support
means defined on the closure body and the support
means are arranged to prevent the barbs (53) being
deflected when they first contact the membrane (7).

Patentansprüche

1. Ausgabeverschluss (1) mit

- einem steifen Grundkörper (2), der eine Dich-
tungsfläche bildet und eine Umfangsseiten-
wandung (4) aufweist, welche angepasst ist,
mit der Mündung eines Behälters zusammen-
zuwirken,

- einem steifen Ausguss (5), der einen Austrags-
durchgang begrenzt und an dem Grundkörper
(2) zwischen einer offenen und einer geschlos-
senen Stellung schwenkbar ist, wobei der Aus-
guss (5) ein erstes, ausgebendes Ende auf-
weist und ein zweites Ende mit einem Dich-
tungsrand, der angeordnet ist, um eine Flüssig-
keitsdichtung gegenüber der Dichtungsfläche
des Grundkörpers zu bilden,

- einer flexiblen Membran, die zwischen dem
zweiten Ende des Ausgusses (5) und dem
Grundkörper (2) so angebracht ist, dass sie ei-
ne konkave Gestalt hat, wenn der Ausguss (5)
sich in seiner geschlossenen Stellung befindet,
und sich umkehrt, wenn der Ausguss (5) in sei-
ne offene Stellung geschwenkt wird, und

- einer Schneidanordnung, die mit dem Ausguss
(5) verbunden ist und angeordnet ist, eine
Membran (7) an dem Behälter zu durchste-
chen, wenn der Ausguss (5) aus seiner ge-
schlossenen in seine offene Stellung ge-
schwenkt wird,

dadurch gekennzeichnet, dass der Verschluss
ferner ein Versteifungsmittel (22,55) aufweist, das
so angeordnet ist, dass es die Biegung der
Schneidanordnung begrenzt, wenn sie die Mem-
bran (7) zum ersten Mal berührt.

2. Ausgabeverschluss (1) nach Anspruch 1, bei dem
die Schneidanordnung zwei Widerhaken (53) auf-
weist, die auf beiden Seiten des Ausgusses (5) an-
geordnet sind.

3. Ausgabeverschluss (1) nach Anspruch 2, bei dem
das Versteifungsmittel (22,55) zwischen den zwei
Widerhaken (53) angebracht ist und mit den Wider-
haken (53) und dem Ausguss (5) schwenkt.

4. Ausgabeverschluss (1) nach Anspruch 2, bei dem
das Versteifungsmittel (22,55) an dem Verschluss-
grundkörper (2) gebildet ist und angepasst ist, zu
verhindern, dass die Widerhaken (53) gebogen
werden, wenn sie sich an ihm vorbeibewegen.

5. Ausgabeverschluss (1) nach Anspruch 4, bei dem
das Versteifungsmittel (22,55) die Dichtungsfläche
an dem Verschlussgrundkörper (2) bildet.

6. Ausgabeverschluss (1) nach Anspruch 4, bei dem
die Dichtungsfläche mit Stützmitteln versehen ist,
die an dem Verschlussgrundkörper gebildet sind,
und bei dem die Stützmittel angeordnet sind, um zu
verhindern, dass die Widerhaken (53) gebogen
werden, wenn sie zum ersten Mal die Membran (7)
berühren.

Revendications

1. Bouchon de distribution (1) comprenant

- un corps rigide (2) définissant une surface
d'étanchéité et comportant une paroi latérale
périphérique (4) conçue pour coopérer avec le
col d'un récipient,

- un bec rigide (5) définissant un passage de dis-
tribution et pouvant pivoter sur le corps (2) en-
tre des positions ouverte et fermée, le bec (5)
comportant une première extrémité de distribu-
tion et une seconde extrémité comportant une
jupe d'étanchéité agencée pour réaliser un joint
étanche au fluide contre la surface d'étanchéité
du corps,

- un diaphragme flexible relié entre la seconde
extrémité du bec (5) et du corps (2), le
diaphragme étant agencé pour présenter une
configuration concave lorsque le bec (5) se
trouve dans sa position fermée et pour s'inver-
ser lorsque le bec (5) est pivoté vers sa position
ouverte, et

- un agencement coupant, relié au bec (5) et
agencé pour perforer une membrane (7) sur le
récipient lorsque le bec (5) est pivoté de sa po-
sition fermée vers sa position ouverte, carac-
térisé en ce que le bouchon comprend en
outre un moyen de renfort (22, 55) agencé pour
limiter la déviation de l'agencement coupant
lorsqu'il vient tout d'abord en contact avec la
membrane (7).

2. Bouchon de distribution (1) selon la revendication
1, dans lequel l'agencement coupant comprend
deux pointes (53), agencées de chaque côté du bec
(5).

3. Bouchon de distribution (1) selon la revendication
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2, dans lequel le moyen de renfort (22, 55) est relié
entre les deux pointes (53) et pivote avec les poin-
tes (53) et le bec (5).

4. Bouchon de distribution (1) selon la revendication
2, dans lequel le moyen de renfort (22, 55) est défini
sur le corps de bouchon (2) et est conçu pour em-
pêcher les pointes (53) d'être déviées lorsqu'elles
passent devant lui.

5. Bouchon de distribution (1) selon la revendication
4, dans lequel le moyen de renfort (22, 55) définit
la surface d'étanchéité sur le corps de bouchon (2).

6. Bouchon de distribution (1) selon la revendication
4, dans lequel la surface d'étanchéité est munie de
moyens de support définis sur le corps de bouchon
et les moyens de support sont agencés pour empê-
cher les pointes (53) d'être déviées lorsqu'elles
viennent tout d'abord en contact avec la membrane
(7).
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