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ASSEMBLY OF A CONTAINER AND A CLOSURE

Field of the Invention

The present invention generally relates to an assembly of a container and a closure,
the container comprising an outer shelf having a neck portion defining a first access
opening and a flexible inner bag having a neck finish defining second access
opening, the closure being fixed to the container, thereby covering both access
openings and the assembly comprising sealing means positioned between the

closure and the container.

Background of the Invention

With the increasing success of home appliance systems for carbonated beverages
such as beer, there is an increasing need for safe and easy to handle containers
guaranteeing an optimal storing capacity for the beverage in terms of quality
maintenance and shelf life. As an answer to the mentioned needs, containers have
been developed comprising an outer shelf having a neck portion defining a first
access opening and a flexible inner bag having a neck finish defining second access

opening. Such containers are generally known as bag-in-box containers.

To adequately seal the openings while allowing access thereto for dispensing a fluid
from the container, it is known to use valve assemblies that can be actuated by
dispensing means provided in the home appliance systems. However valve
assemblies are expensive and consist of several parts of different materials,
rendering the valve assembly difficult to recycle. To overcome the above
inconveniences, the home appliance systems are provided with dispensing means
comprising valve assemblies, while the containers are provided with a closure
comprising an access port wher

the container.

WO 89/07575 discloses an assembly of a closure and a bag-in-box container,
comprising two distinct sealing members, a first sealing member in the form of a

sheet provided on the neck finish of the inner bag and as such sealing the access
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opening defined by said neck finish. A second sealing member in the form of a sheet
is applied on the outer surface of the closure and covers both access ports defined
therein. A drawback of this known assembly is that it can not be combined with the
use of a closure having an access port that in a fixed position of the closure on the
container extends into the access opening of the inner bag as in that case, the

concerning sealing member would be broken.

Another drawback of a sealing member according to WO 89/07575 is that is has to
be removed or pierced to gain access to the container and inner bag. This seriously
limits material choice for the sealing members that need on one hand to fulfil a
sealing function and on the other hand to be such that no parts can fall off during
piercing of the member since such parts can fall into the liquid stored in the

container.

A sealing member according WO 89/07575 has further the inconvenience in that it is
difficult to apply on the neck finish of the inner bag once this is applied in the outer
shelf. Indeed, the access opening of the neck portion of the outer shelf limits freedom
to handle. This inconvenience is very pertinent when the inner bag and outer shelf
are assembled in a preform stage and consecutively blow moulded together. This
method for manufacturing the container includes maintaining the access port of both
the inner bag and the outer shelf open at the time of assembling both parts, since the

access openings are needed to insert air therein during blow moulding.

Given the above drawbacks and inconveniences, it is now an objective of the present
invention to provide an assembly of a container and a closure comprising sealing
means that allow design flexibility with regard to both the container and the closure,
in particular of the access openings and access ports thereof.

it is a further objective of

-
(o]

laaiad

box type with an efficient overpressure relief system.
it is generally known that containers for storing carbonated beverages necessitate an
overpressure relief system. Such an overpressure relief system has the aim to

prevent uncontrolled burst of the container or an uncontrolled ejection of a valve or
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closure fixed thereto. Existing overpressure relief systems included containers having
weakened spots in their body so as to allow a controlled burst in case of
overpressure of the use of overpressure valves. With the increasing interest in home
appliances, containers with weakened spots in their body have become undesirable,
while valves are considered as expensive and as such also undesired. Accordingly,

overpressure relief systems have been incorporated in the closure of containers.

Overpressure release systems are described in the art. For example EP-A-1 614 636
and US 5,328,063 both disclose a closure comprising a mount piece that is snap
fitted on a container and defining an outflow opening thereof. Centrally in the outflow
opening is provided a stem that is an integral part of the mount piece. The closure
further comprises a closure cap fixed to the mount piece, the closure cap comprising
a flexible diaphragm sealing an outlet of the container and having a free edge that
engages the stem. When overpressure occurs in the container, the flexible
diaphragm deforms and an opening is created between the stem and the free end of

the diaphragm, thereby allowing overpressure relief.

A drawback of the prior art closures incorporating an overpressure relief system is
that the essentially comprise a flexible diaphragm, which clearly limits design options
with respect to access control by example given piercing. Another drawback is that
said closures comprise different materials, in particular a rigid portion for the fixation
of the closure to the mount piece of container and a flexible portion for allowing
overpressure relief. Hence, the manufacturing and recycling of the known closures is

relatively complicated and expensive.

Summary of the Invention
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access opening;
- the closure being fixed to the container, said closure comprising at least two

access ports positioned in front of said access openings and;
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- the assembly comprising sealing means positioned between the closure and
the container,

wherein said sealing means comprise at least two distinct sealing members, one

positioned between the closure and the neck portion, the other positioned between

the closure and the neck finish.

Preferably, the assembly comprises an overpressure relief system. According to a
preferred embodiment, the overpressure relief system comprises a fixation between
the closure and the container, the fixation comprising two fixation positions in
between which the closure is movable, a first fixation position wherein the closure
seals the opening of the container and a second fixation position wherein the sealing

between the closure and the container is disrupted, thereby allowing pressure relief.

Brief Description of the Drawings

In order to better explain the characteristics of the invention, the following preferred
embodiments of an assembly according to the invention is given as an example only
without being limitative in any way, with reference to the accompanying drawings, in

which:

Figure 1 represents a cross section of an assembly according the present invention;

Figure 2 represents a corresponding cross section of the assembly as figure 1,
though in another fixation position of the closure on the container;

Figure 3 represents a perspective view of a closure according the present invention;

Figures 4 and 5 represent cross sections corresponding to figures 1 and 2, in

alternative embodiment mode.

Detailed Description of Embodiment(s)

Figure 1 represents an assembly according to the present invention, the assembly

comprising a container 1 and a closure 2 fixed thereon.

The container 1 comprises an outer shelf 3 defining a space 4 and provided with a

neck portion 5 defining an access opening 6. In the represented embodiment, the
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neck portion 5 comprises a cylindrical wall part 7 whereon are provided at least two
sets 8a and 8b of outwardly extending protrusions, both sets being provided at a

different level of the neck portion 5.

The neck portion 5 of the outer shelf 3 further comprises a shoulder portion 9

creating a seat at the inner edge of the neck portion 5.

The different protrusions of a single set 8a or 8b are preferably positioned in an
annular configuration and on a same level of the neck portion 5 and can be mutually

spaced apart or can form a continuous annular rim.

In the space 4 defined by the outer shelf 3 is provided an inner bag 10 manufactured
in a flexible material. This inner bag 10 encloses an inner space 11 and is provided
with a neck finish 12 defining an access opening 13. At its neck finish 12, the material
thickness of the inner bag 10 is substantially thicker than over the rest thereof,
making the neck finish 12 substantially rigid. The neck finish 12 essentially comprises
a cylindrical wall part 14 provided with an outwardly extending rim 15 resting on the

above mentioned seat 9 provided in the neck portion 5 of the outer shelf 3.

As represented in figure 3, the closure 2 comprises a base 16 and a skirt 17

extending transversally with respect to the general plane of the base 16.

The base 16 is provided with a hub 18 having a peripheral edge extending into the
skirt 17. The inner edge of the hub extends into a central disc 19 by a intermediate
wall 20. As will be appreciated from figure 1, the intermediate wall 20 is provided with
an outwardly directed shoulder 21 adjacent to the hub 18. The intermediate wall is

preferably designed in a step-wise configuration.

The disc 19 is preferably provided with a wedged area 22 creating a piercable
primary access port to the inner bag 10, while concentrically around the wedged area
22 a further cylindrical wall portion 23 is provided on said disc 19, the further wall
portion 23 extending in a same sense as the skirt 17 and having a diameter that is

smaller than the diameter of the disc 19, thereby creating a shoulder 24.
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Along the intermediate wall 20 of the closure 2 is provided a secondary access port
25 to the space 4 intermediate the inner bag 10 and the outer shelf 3. In the
represented embodiment, this access port is created by a cylindrical tube extending
in a same longitudinal direction as the closure 2 up to the above mentioned disc 19.
The tube comprising an open end near the hub and a lateral opening 26 adjacent
said disc 19.

Turning now to the skirt 17, it will be appreciated that it comprises a continuous

cylinder, whereon a set of inwardly directed protrusions 27 is provided.

In an assembled position of the closure 2 and the container 1, the closure is fixed in a
first fixation position, wherein the protrusions 27 of the closure are snap-fitted behind
the protrusions 8a of the container 1. As clearly represented in figure 1, the further
wall portion 23 partially extends in the access opening 13 defined by the neck finish
12, while the disc 19 of the closure 2 or at least the lateral opening 26 in the second
access port 25 is situated in the access opening 6 of the outer shelf, though not in

the access opening 13 of the inner bag 10.

According to the invention, sealing means are provided in between the closure and
the container, said sealing means at least comprising a first sealing member 28
positioned between the closure 2 and the neck portion 5 of the container. As such the
first sealing member is positioned at the circumference of the access opening 6 of
the outer shelf 3. The sealing means further comprise a second, distinct sealing
member 29 positioned between the closure 2 and the neck finish 12 of the inner bag
10. As such the second sealing member is positioned at the circumference of the
access opening 13 of the inner bag 10. For the purpose of the present invention the
term "distinct" should be understood that the sealing members 28-29 are acting on
different, spaced apart places. In case both sealing members 28-29 are mutually
connected by a connecting part having no sealing functionality the mutually
connected sealing members 28-29 should be considered as distinct sealing

members.

The first sealing member 28 is essentially a sealing ring made of a resilient,

preferably elastomeric like material and positioned in the shoulder 21 provided at the
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intermediate wall 20 of the closure 2. As represented in figure 1, this sealing member
28 engages both said shoulder 21 and the inner edge of the neck portion 5 of the
outer shelf 3, thereby sealing the space 4 in the outer shelf 3 from the atmosphere

(apart from the second access port 25).

The second sealing member 29 is essentially cylindrical with open ends and is
interposed between the shoulder portion 24 and the inside of the neck finish 12 of the
inner bag 10, thereby segregating the space 4 in the outer shelf 3 from the space 11
in the inner bag 10. This segregation of both spaces 4 and 11 allows both preventing
fluids stored in the inner bag to leak into the space 4 in the outer shelf 3, it also
allows preventing fluid, in particular O2, ingress in the inner bag 10. The second
sealing member 29 is preferably manufactured in a same material as the first sealing
member 28, though can also be manufactured in a different resilient and preferably

elastomeric like material.

In a preferred embodiment and as represented in figures 1 and 2, the first sealing
member 28 is provided between the intermediate wall 20 of the closure 2 and the
radial inner surface of the neck portion 5 of the container 1, while the second sealing
member 29 is provided in between the radial outer surface of wall portion 23 of the

closure 2 and the inner radial surface of neck finish 12 of the inner bag 10.

Preferably the height H1 and H2 of both sealing members 28 and 29 is smaller than
the distance D between both sets of protrusions 8a and 8b provided on the neck
portion 5 of the outer shelf 3. It is noticed however, that the second sealing member
29 preferably has a substantial height H2. Furthermore, preferably at least the
second sealing member 29 and even more preferably both sealing members 28-29
have a given thickness. This thickness is especially preferred when the closure 2 is
manufactured in a material having a greater axial thermal expansion coefficient than
the axial thermal expansion coefficient of the inner bags neck finish 12. As such,
upon temperature increase, the closure will more closely fit in the neck portion of the
container 1, thereby compressing the second sealing member 29 between the
closure and the radial inner surface of the neck finish 12 and ensuring good sealing
against fluid leakage out of the inner bag 10. The thickness of the second sealing

member 29 is hereby important to provide compression capability, since otherwise,
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the thermal expansion of the closure will act directly on the neck finish of the inner
bag 10 and the neck portion 5 of the container 1, and may cause damage. The
thermal expansion coefficient is hereby defined as the relation between a change in
temperature to a change in a material's linear dimensions. It is the fractional change
in length per degree of temperature change. Furthermore, the thickness and/or
height of the sealing members 28-29 allows good resistance against fluid permeation

therethrough.

It is apparent that with the assembly according the invention, the sealing means do
not form part of the access ports 22 and 25 and do not need to be pierced to gain
access to the space 4 in the outer shelf 3 or to the space 11 in the inner bag 10. In
the case the closure 2 is positioned as represented in figure 1, i.e. in the fixation
position the sealing means essentially provide only a sealing function and do not act

as access ports.

In a preferred embodiment, both sealing members 28 and 29 are fixed to the closure
2, thereby facilitating the assembly of the closure 2 on the container 1, while assuring
that the sealing members 28 and 29 are positioned correctly. The fixation can be
achieved by gluing, overmoulding or any other known fixation technique assuring

good contact between the sealing members and the closure.

However, it is also possible to fix the sealing members on the container or to use

loose sealing members.

QOverpressure relief system

According to the invention the assembly of container 1 and closure 2 comprises an
overpressure relief system comprising a fixation between the closure 2 and the

container 1, said fixation comprising two positions in between which the closure 2 is

movable.

In the represented embodiment, the overpressure relief system comprises both sets
of protrusions 8a and 8b of the neck portion 5 as well as the skirt 17 and the

corresponding set of protrusions 27.
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In the above configuration of the assembly according to the invention, the first fixation
position is the one wherein the set of protrusions 27 located on the skirt 17 are snap
fitted (i.e. clamped) behind the set of protrusions 8a located closest to the containers
body and wherein the closure 2 seals said opening 6 of the outer shelf 3 and the

opening 13 of the inner bag 10.

A second fixation position is represented in figure 2 and is defined as the position
wherein the set of protrusions 27 of the skirt 17 are snap fitted behind the set of
protrusions 8b located distant from the containers body. In this second fixation
position, the sealing of the openings 6 and 13 is disrupted. The disruption of the
sealing is assured by designing the sealing members 28 and 29 such that their height
H1 and H2 is smaller than the distance D where over the closure 2 is moved by
altering its fixation position. Clearly, disrupting the sealing of the space in the inner

bag 10 in view of the atmosphere allows overpressure relief.

Upon positioning the closure 2 in the first (sealing) fixation position and an
overpressure arises in the container, the overpressure will force the closure 2 upward
into the second fixation position, wherein the overpressure is released, without the
closure being loosened from the container. As such a controlied system is obtained

to handle the safety issue of overpressure occurring in the container 1.

In the above described embodiment, the different protrusions can either be distinct

spaced apart protrusions or can form a continuous ring.

In case the protrusions 27 form such a continuous ring and in the case the protrusion
8b located distant from the container 1 form a continuous rim, it is preferred that in
either the ring or the rim or in both are provided some lateral grooves (not shown)
that ensure contact between the space 4, 11 confined by the container and the
environment when the closure 2 is positioned in the second fixation position (i.e. the

position allowing overpressure relief).
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Appropriate materials for both the outer shelf and the closure or at least the elements
constituting the overpressure relief system are stainless steel or one or more of a

synthetic material such as for example polyesters and/or polyolefins.

In accordance with the above described embodiments, the neck portion 5 comprises
at least two sets of protrusions 8a and 8b, while the closure is provided with at least
one set of protrusions 27. In accordance with further embodiments the overpressure
relief system can also comprise at least two sets of protrusions on the closure 2, and
at least one set of protrusions on the neck portion 5, wherein during movement of the
closure 2 from a first fixation position to a second fixation position, the same set of
protrusions on the neck portion 5 disengages the first set of protrusions of the closure

2 and subsequently engages the second set of protrusions of said closure 2.

Apart from the above described overpressure relief system that is primarily meant as
a safety measure when the pressure in the container increases to a level where burst
of the container or the closure or closure blow off may occur, it is noted that the
design of the closure as described in the preferred embodiment also allows gradual
pressure release at lower pressure levels. Indeed, upon pressure build up, the base
of the closure will slightly deform, i.e. bulge outward. The bulging results in an axial
displacement of the closure 2 in a direction out of the container 1 and of a distance
that is smaller than the height of the second sealing member 29 that remains
engaged. As a result of the displacement of the closure 2, the head space in the
container increases in volume and the pressure inside the container will slightly drop.
When the pressure still further increases, the closure will bulge out some more and
the second sealing member 29 will disengage from the inner surface of the neck
finish 12. As such active venting is allowed. Once the pressure drops, the closure will

regain its original form and the sealing member 29 will be reengaged.

The bulging of the closure and particularly the axial displacement resulting there from
is, in this case, attained by the step-wise design of the intermediate wall 20 of the
closure 2, allowing a displacement of the base 16 without any major displacement of

the hub 18 and hence without loosening the snap fit.

Alternative embodiment




10

15

20

25

30

WO 2009/090224 PCT/EP2009/050443
11 -

Figures 4 and 5 represent an alternative embodiment of an assembly according the
present invention. The assembly corresponds to the assembly described with
reference to figures 1 to 3, apart from the fixation of the closure on to the container
being achieved by just one set of outwardly extending protrusions 8a on the
containers neck portion, thereby working in conjunction with the inwardly directed
protrusions provided on the closure. Further, the base of the closure can be designed
such to provide flexibility resulting into outwards bulging upon sealing a container

wherein a given overpressure occurs.

From the above, it is evident that such design options can be achieved in numerous

manners well-known in the practice of manufacturing.

Another alternative embodiment such as described with reference to figures 1 to 3
resides in the design of the sealing member 29 positioned in between the closure 2
and the neck finish 12 of the inner bag 10. This sealing member 29 is essentially
cylindrical with open ends and is provided with at least one and preferably several
intrusions 30 positioned along the outer edge of the sealing. These intrusions 30
extend over a part of the height H2 of the sealing member 29 at that side of the
sealing member 29 that -upon assembly, between closure and container- is directed
towards the inside of the container. The part or parts of the sealing positioned in the
extension of these intrusions have a height H2’ which is less than the displacement
of the base of the closure during deformation caused by the overpressure in the

container.

As will be appreciated from figure 5, the above alternative embodiment of the
assembly of the invention incorporates an overpressure relief system. Indeed, in
case a given overpressure arises in the container’s inner bag 10, the base 16 of the
closure will bulk outward, thereby displacing the second sealing member 29. Due fo
that displacement, the second sealing member 29 will be displaced such that the part
or parts of that sealing member 29 situated in the extension of the intrusions 30 is
disengaged from the inner bag's neck finish 12. As such, the intrusions 30 form
venting channels between the space 11 in the inner bag and the intermediate space

4 which, in turn, is in communication with the ambient atmosphere via the second
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access port 25, thereby allowing overpressure relief. Alternatively, the first sealing
member 28 can also be provided with an intrusion corresponding to the intrusion 30
in the second sealing member 29, such that in case of deformation of the closure 2,

the first sealing member 28 too disengages.

Upon pressure drop at a given level, the closure will regain its original form and the
sealing members will be reengaged and reseal the inner space 11 from the
intermediate space 4 the intermediate space 4 being sealed from the ambient

atmosphere.

From the above, it is evident that for the alternative embodiment, the fixation of the
closure to the container is not limited to a so-called snap-fit fixation, but can also be
achieved in numerous other fixation means such as, for example, by means of a
thread.

The above described assemblies according the invention are particularly suited for

containers designed to contain carbonated beverages, such as for example beer.

It is noted that the container according to the present invention is a container of the
type generally known as bag-in-containers, also referred to as bag-in-bottles or bag-
in-boxes depending on the geometry of the outer vessel, all terms considered herein
as being comprised within the meaning of the term bag-in-container, are a family of
liquid dispensing packaging consisting of an outer container comprising an opening
to the atmosphere --the mouth-- and which contains a collapsible inner bag joined to
said container and opening to the atmosphere at the region of said mouth. The
system must comprise at least one vent fluidly connecting the atmosphere to the
region between the inner bag and the outer container in order to control the pressure
in said region to squeeze the inner bag and thus dispense the liquid contained

therein.

Traditionally, bag-in-containers were --and still are-- produced by independently
producing an inner bag provided with a specific neck closure assembly and a
structural container (usually in the form of a bottle). The bag is inserted into the fully

formed bottle opening and fixed thereto by means of the neck closure assembly,
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which comprises one opening to the interior of the bag and vents fluidly connecting
the space between bag and bottle to the atmosphere; examples of such
constructions can be found inter alia in US-A-3484011, US-A-3450254,
US-A-4,330,066, and US-A-4892230.

Finally it is remarked that the present invention does not address assemblies of
containers and closures comprising one or more valve assemblies provided in the

access openings 6, 13 shut off by the closure 2.

The present invention is by no means limited to the embodiments described above
and represented in the accompanying figures; on the contrary, such an assembly of a
container and a closure comprising an overpressure relief system can be made in

various executions while still remaining within the scope of the invention.
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CLAIMS

. An assembly of a container and a closure,

- the container (1) comprising an outer shelf (3) having a neck portion (5)
defining a first access opening (6) and a flexible inner bag (10) having a neck
finish (12) defining second access opening (13);

- the closure (2) being fixed to the container (1), said closure (2)
comprising at least two access ports (22, 25) positioned in front of said access
openings (6, 13) and,;

- the assembly comprising sealing means positioned between the closure
(2) and the container (1),

characterized in that said sealing means comprise at least two distinct sealing
members (28, 29), one positioned between the closure (2) and the neck
portion (5), the other positioned between the closure (2) and the neck finish
(12).

. The assembly according to claim 1, characterized in that the assembly

comprises an overpressure relief system.

. The assembly according to any of claims 1 and 2, characterized in that the

closure (2) is manufactured in a material having a greater axial thermal
expansion coefficient than the axial thermal expansion coefficient of the inner
bag (10).

. The assembly according to claim 2, characterized in that the overpressure

relief system comprises a fixation between the closure (2) and the container
(1), the fixation comprising two fixation positions in between which the closure
(2) is movable, a first fixation position wherein the closure (2) seals the
opening of the container (1) and a second fixation position wherein the sealing
between the closure (2) and the container (1) is disrupted, thereby allowing

pressure relief.

. The assembly according to claim 4, characterized in that the sealing members

(28, 29) are cylindrical with open ends.
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13.

-15-

The assembly according to any of the preceding claims, characterized in that
the sealing members (28, 29) have a height (H1, H2) that is smaller than the
distance (D) of displacement of the closure (2) when moving from the first

fixation position to the second fixation position.

. The assembly according to any of the preceding claims, characterized in that

the closure (2) comprises a flexible base (16).

The assembly according to any of the preceding claims, characterized in that
the second sealing member (29) is provided with at least one intrusion (30)
provided at the periphery of the sealing member (29) and at the side thereof

which, upon assembly, is directed towards the container (1).

. The assembly according to any of the preceding claims, characterized in that

the sealing members (28, 29) are fixed to the closure (2).

The assembly according to any of the preceding claims, characterized in that
the neck portion (5) of the container (1) is provided with at least two sets of
outwardly extending protrusions (8a, 8b), both sets being provided at a

different level.

The assembly according to claim 10, characterized in that the closure (2)
comprises a base part (16) and a skirt (17) extending transversally with
respect to the base (16), the skirt (17) comprising at least one set of inwardly
directed protrusions (27) configured to snap fit the closure (2) behind one of

the sets of protrusions (8a, 8b) on the containers neck portion (5).

The assembly according to any of the preceding claims, characterized in that

the container (1) is designed to contain carbonated beverages.

A closure having a base (16), a skirt (17) and sealing means, the closure

defining two distinct access ports (22, 25), characterized in that the sealing
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means comprise two distinct sealing members (28, 29) each positioned at the

circumference of a different access port (22, 25).

A container comprising an outer shelf (3) having a neck portion (5) defining a
first access opening (6) and a flexible inner bag (10) having a neck finish (12)
defining second access opening (13), the container (1) further comprising
sealing means, characterized in that said sealing means comprise at least two
distinct sealing members (28, 29), one provided at the circumference of the
first access opening (6), the other provided at the circumference of the second

access opening (13).
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