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A beverage container, comprising a body and a neck, wherein at the neck a valve is provided for dispensing a beverage comprising
gas from the container, wherein an inner surface part of the container adjacent the valve, especially an inner surface part of the
container within the neck between the body and an inlet side of the valve is smooth and sloping towards the inlet side of the valve,
such that foam is prevented from being trapped at the inner surface of the neck.
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Abstract

A beverage container, comprising a body and a neck, wherein at
the neck a valve is provided for dispensing a beverage comprising gas from
the container, wherein an inner surface part of the container adjacent the
valve, especially an inner surface part of the container within the neck
between the body and an inlet side of the valve is smooth and sloping
towards the inlet side of the valve, such that foam is prevented from being

trapped at the inner surface of the neck.
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Beverage container and valve for a beverage container

Technical Field

The invention relates to a beverage container. The invention
especially relates to a beverage container for gas containing beverages,
especially carbonated beverage such as beer, wort-based drinks, ciders,

radlers and soft drinks.

Background

Beverage containers filled with a gas containing beverage,
especially a carbonated beverage such as beer, are well known in the art and
can be made of different materials, such as metal or plastic or combinations
thereof. Mostly containers are placed with a beverage dispense valve at an
upper end thereof, for dispensing the beverage.

Traditionally beverage containers such as kegs were used, in
which the beverage is pressurized inside the container by supplying
pressurized gas, especially carbon dioxide gas or mixed gas (CO2/N2), into
the compartment of the container containing the beverage.

Alternatively pressurizing means can be provided inside the
container, such as for example disclosed in EP 2291321 and EP 2282947.

The gas pressurizes the beverage, forcing it out through a valve,
for dispensing, at the same time filling the volume of the compartment from
which the beverage is dispensed. When the dispense valve is provided at the
upper end of the container, a riser pipe can be provided, connected to the
valve for feeding the beverage from near the bottom of the container to the
valve.

More recently containers are used which are compressed for
expelling the beverage. In such systems the beverage can be enclosed within

a partly or fully flexible container, such as a bag or thin walled container,
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which can be compressed in a suitable way, reducing the volume of the
compartment within the container comprising the beverage. Thus the
beverage is pressurized and can be expelled through a beverage valve. The
container can for example be an integral container, as is for example known
from EP or WO2007/019853 or can for example be an inner container of a
BIC (Bag-in-Container) or BIB (Bag-in-Box or Bag-in-Bottle or Bottle-in-
Bottle) type container. In the latter case a pressurizing fluidum, such as a
gas for example air can be inserted into a space between the inner and outer
container of the BIC or BIB, compressing the inner container from outside
and/or from within the BIC or BIB type containers. In these compressible
containers again a riser pipe can be used, connecting to the beverage valve,
but in most cases it is or would be preferable to do without such riser pipe,
because it is cumbersome, costly and ineffective, especially since it may
increase the risk that a volume of beverage will be trapped within the
container, between the container wall and the riser pipe, when for example
access of beverage to the riser pipe becomes blocked by the container wall.
Additionally by such riser pipe the risk in increased that the riser pipe may
become blocked by the container, especially the inner container when
compressed, or the riser pipe may even pierce the container when
compressed, resulting in leaking and mixing of the beverage with the
pressurizing fluidum. Alternatively or additionally containers are known
comprising a pressurizing device in or on the container, which pressurizes
the beverage either by introducing gas at high pressure into the beverage
compartment from a gas cartridge of the pressurizing device or into a space

between an inner and outer container.

Summary

An aim of the invention is to provide an alternative container,
having a valve, especially a beverage valve, provided at an upper end of the

container, preferably free of a riser pipe connecting to the beverage valve.
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An aim of the present invention is to provide for an alternative container
comprising a gaseous beverage, especially a carbonated beverage, which is
compressible for dispensing the beverage through a beverage valve provided
at an upper end of the container, especially a beverage container which has
no riser pipe connected to the beverage valve. The container can be a self
contained container or part of a BIC or BI type container.

An aim of the present invention is to provide for an alternative
beverage valve and valve assembly for closure of a container, especially a
beverage container. An aim of the present invention is to provide for a valve
and valve assembly which enables easy closure of the container, and
especially easy mounting of the valve, even in line on a filling line or filling
station, for example in a wet environment.

Another aim of the present invention is to provide for a valve
especially a beverage valve, for a beverage container. Preferably such valve
is provided without a riser. Moreover an aim is to provide for a valve
assembly for a container, especially for a beverage container.

An aim of the present invention is to provide for a beverage
container and a valve or valve assembly for such container, which prevents
excess foaming of the beverage when dispensing. An aim of the present
invention is to provide for a beverage container or valve or valve assembly
therefore which is easy to manufacture and is relatively inexpensive and or
is easily and conveniently recyclable with the container.

At least some of these and other aims and objects of the invention
may be obtained by a container and/or valve and/or valve assembly as

disclosed in this document.

Brief Description of the Drawings

Embodiments of a container, a valve and a valve assembly of this
disclosure will be discussed hereafter, with reference to the drawings, which

are only given by way of example and should by no means be understood as
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examples are given in order to better understand the invention and are not
restrictive. In these drawings:

Fig. 1 schematically the general configuration of an embodiment
of a container having a body and a neck;

Fig. 2 schematically in cross section part of a container as shown
in fig 1A according to the prior art;

Fig. 3 schematically in cross section similar to fig. 1 an
embodiment of a part of a container according to the present invention,
having an embodiment of a valve and valve assembly of the present
disclosure;

Fig. 4 schematically an embodiment of a top end of a container
according to the disclosure, for example as shown in any one of the further
figures, connected to a tapping device, schematically shown including a tap
and pressurizing device;

Fig. 5 schematically in cross section similar to fig. 1 an alternative
embodiment of part of a container according to the present invention,
having an embodiment of a valve and valve assembly of the present
disclosure;

Fig. 6 schematically in cross section similar to fig. 1 an alternative
embodiment of part of a container according to the present invention,
having an embodiment of a valve and valve assembly of the present
disclosure;

Fig. 7 schematically in cross section similar to fig. 1 an alternative
embodiment of part of a container according to the present invention,
having an embodiment of a valve and valve assembly of the present
disclosure;

Fig. 8 schematically shows in two perspective views, an

embodiment of a valve of the present invention;
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Fig. 9A - C schematically the placing of a valve according to the
disclosure and, in fig. 9D, the valve when pressed out partly, caught by a
safety element;

Fig. 10 schematically in perspective view a housing part of a
valve, with an alternative safety element;

Fig. 11 schematically in cross section similar to fig 1 an
embodiment of a part of a container with a valve assembly with safety
element;

Fig 12 schematically in cross section a valve according to the
disclosure; and

Fig. 13 schematically a container having a single wall, wherein a

valve is mounted directly onto the neck of the container.

Detailed Description

In this description the same or similar elements or features will
have the same or similar reference signs. The embodiments shown are by
way of example only and should by no means be understood as limiting the
scope of the invention in any way. The disclosure is not limited to the
embodiments shown. Many alternatives are possible, including but not
limited to combinations and permutations of elements and features of the
embodiments according to the disclosure in the drawings. Unless otherwise
defined all cross sections are shown as taken in a plane comprising a
longitudinal axis X, which plane can be a plane of symmetry of the valve,
valve assembly and/or container.

In tapping devices, especially for gaseous beverages such as
carbonated beverages foaming of the beverage when being dispensed can be
an important issue to be controlled. For example when dispensing beer, such
as lager or pilsner type beers, from a container it is important that the beer

is dispensed into a glass or the like with enough but not excessive foaming.
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Foaming is at least in part the result of gas bubbles in the beverage,
especially carbon dioxide gas bubbles, with an appropriate size distribution.

Consumers tend to place a lot of importance on beer heads. Too
much of a head may be undesirable because it detracts from the mass of the
drink whereas a glass of beer is viewed as incomplete unless it has a head,
and the specific form of head expected for the type of beer. Beer heads may
be considered as important for the aroma of the beer and/or for the aesthetic
look of the beer. In order to obtain a proper head or at least proper foaming
of the beverage many features have been applied to different tapping
devices and containers, in order to influence features that could influence
tapping behavior of the beverage and/or the tapping apparatus. For example
different tapping pressures, different cross sections of tapping lines,
dispense heads and/or tapping cocks, foaming or anti-foaming provisions in
the tapping line, tapping head and/or tapping cocks are used, for regulating
the foaming. All of these provisions are provided either in the pressure
regulation side of a tapping apparatus or in the tapping device, between the
keg and the outlet side of the tapping cock.

Though many of these features have been successful in improving
tapping behavior, there is still a need for improvement. Especially in
tapping devices comprising a container filled with a gaseous beverage such
as beer, having a head space within the container. Such containers can be
without a riser pipe connecting a beverage valve above the head space with
the beverage below the head space. It has shown that especially in such
devices there can still be problems in tapping behavior, especially directly
after broaching the container.

A head space of a beverage container is the space above a surface
level of the beverage within a container, which space will normally be filled
with gas, especially gas which is present in the beverage, such as carbon
dioxide gas or a gas mixture comprising carbon dioxide gas for a carbonated

beverage.
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This description discloses a beverage container, comprising a body
and a neck, wherein at the neck a valve is provided for dispensing a
beverage comprising gas from the container. An inner surface part of the
container, especially an inner surface part of the container within the neck
between the body and an inlet side of the valve is smooth and sloping
towards the inlet side of the valve. The said surface part is smooth and
sloping, such that foam is prevented from being trapped at the inner surface
of the neck.

It has been found surprisingly that the design of the container
itself can have a significant impact on the forming of foam, especially excess
foaming when dispensing the beverage, especially directly after broaching
the container. It has been found that the forming and trapping of foam,
formed by bubbles in the container, at an inner surface thereof, can be one
of the reasons such foaming can become a problem.

Trapping of foam should be understood as foam or bubbles being
prevented from traveling along an inner surface part of the container to a
beverage valve or such closure of the container. It has been found that foam
can be trapped for example by grooves or crevices, behind notches or ridges
or the like, or at surface areas which are for example substantially
horizontal when the container is positioned in a normal working positing for
dispensing the beverage, which would be substantially parallel to the
surface level of the beverage. It has been found surprisingly that such foam
being trapped at one or more of these surface areas can significantly
negatively influence the tapping behavior of a tapping device with which the
container is used or of which the container is a part.

In this application with respect to said inner surface part of the
container smooth surface has to be understood as at least a surface part free
of for example ridges or grooves, or irregularities in general, such that foam
can be trapped behind such ridges or in such grooves or crevices or in and/or

behind such irregularities. In this disclosure foam has to be understood as

Date Regue/Date Received 2020-04-27



10

15

20

25

30

at least meaning a frothy substance formed by gas bubbles, especially but
not exclusively by gas bubbles having different diameters, especially but not
necessarily containing at least gas bubbles having a diameter of at least 50
microns which may occur especially in carbonated beverages.

Beverage containers containing gaseous beverages such as
carbonated beverage, especially beer, in a filling line or filling station of a
brewery or fillery are filled as far as possible with beverage, to make optimal
use of the volume of the container and/or in order to leave a limited head
space. The head space is filled with gas. During filling the container may be
filled with beverage up to about the rim, after which the beverage is made to
foam slightly, driving all air out of the container just before it is closed.
Then the foam will settle gain, such that the gas filled head space will be
obtained, above the beverage and directly below a closure, such as a
beverage valve. A clear surface of the beverage will then form the transition
of the beverage to the gas. The pressure in the container will depend inter
alia on the temperature of the beverage, the pressure around the container
and the equilibrium pressure for the gas in the beverage, as well as the size
of the head space and the container. Said pressure in the head space will be
above atmospheric pressure and can for example be between 1 and 3 Bar
above atmospheric or between 2 and 4 Bar absolute.

When broaching the container, that is when opening the container
by opening beverage valve or the like, especially for the first time and/or
when opening the container when there is a head space in the container, the
pressure in the head space will be reduced suddenly and very quickly. This
will result in gas being released from the beverage, forming bubbles and
thus foam filling the head space. When dispensing beverage from the
container following such forming of foam without a riser pipe connected to
the valve through which a beverage is dispensed, foam from the head space
should be dispensed with the first portion of beverage. Preferably when

dispensing the beverage from the container after said first portion foaming
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of the beverage will only occur in a glass or pitcher or the like after
dispensing, such that the foaming can be properly controlled.

When using a container without a riser pipe and having a
beverage valve at an upper end of the head space for dispensing the
beverage it has been found that even after dispensing the first portion of the
beverage after broaching there can be uncontrolled foaming when
dispensing beverage from the container. It can happen that almost only
foam is dispensed from the container or that at least over a period of time,
which can last the entire time beverage is dispensed, excessive foaming
occurs, such that foam heads on consecutive glasses dispensed may be
irregular and not within n a desired specification. Surprisingly it has been
found that this can at least in part be the result of foam formed in the head
space when broaching the container left behind in the container and being
released into the beverage being dispensed uncontrolled. Without wanting
to be bound to any theory or explanation this appears to have the effect that
the foam or bubbles therein forming the foam released into the beverage
being dispensed acts as a nucleus for forming further bubbles and thus
forming further foam. The foam will fill substantially the entire cross
section of a dispense line connected to the beverage valve, and will result in
said dispensing of excessive foam into or example a glass or pitcher.

In other words it has been found that the foam formed in the head
space directly after broaching is not all, or at least not always all, dispensed
sufficiently with the first amount of beverage dispensed after said
broaching. Since it will take relatively long for gas to be reabsorbed into the
beverage and thus for foam to disappear in the headspace, such foam will
remain inside the container long, if not dispensed with the beverage. This
means that as long as beverage is dispensed from the container such
remaining foam may be released into the stream of beverage to be dispensed
and thus result in said uncontrolled foaming in the dispense line and/or

glass or pitcher.
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It has been found that the shape of the inner surface of the
container in and around the area of the head space is mainly influencing the
foam remaining in the container when dispensing beverage. Without
wanting to be bound to any theory or explanation it appears that when
dispensing beverage from prior art containers having a head space and no
riser pipe connected to a beverage valve at the top side of the headspace,
foam is trapped in the head space and the beverage is at least partly
dispensed through the foam, leaving some of the foam, especially a ring
shaped amount of foam in an area of the container, against an inner surface
thereof, especially an area around the valve.

Containers are known to be closed by a valve or valve assembly
which can be clinched by a metal plate to a neck or rim of an opening. To
this end for example a filling line has to be equipped with a clinching
apparatus, which is costly and can be prone to problems. The clinching has
to be done very securely in order to obtain and maintain a proper closure of
the container, even if the beverage or gas to be contained therein has a
relatively high pressure. It would be preferable if a valve or valve assembly
could be provided in an alternative way, especially a simpler way. When
dispensing fluida such as liquid or gas, especially beverage or gas, the
foaming issue as described here above may not exist or may not be a
problem.

Fig. 1 shows a general format of a container 1, comprising a body
2, a neck 3 and a transition part or shoulder 4 connecting the neck 3 to the
body 2. The neck 3 and the body 2 are substantially cylindrical with a
coinciding longitudinal axis X. At the end opposite the neck 3 the body 2 is
closed by a bottom 5. The bottom 5 can be a stand portion, such as for
example a petaloid type bottom 5, or can be have a different configuration,
such as for example shown in fig. 1, semi spherical or dome shaped, in which
case for example external means can be fitted or provided for standing the

container on the bottom. In fig. 1 the container 1 is filled with beverage,
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especially carbonated beverage and more specifically beer, which has an
upper surface L, below a rim 3A of the neck 3, defining a head space H.

In the prior art container 1 as shown especially in fig. 2 by way of
example, a valve 6, especially an aerosol type valve, is clinched by clinch
plate 13 to a mounting ring 7, which in turn is mounted to the neck 3,
closing the container 1. The valve 6 has an inlet side 8 formed by one or
more inlet openings 9, spaced apart over an axial distance S1 below an inner
surface 10 of the clinch plate 13. This inner surface 10 is substantially flat
and extends substantially perpendicular to the axis X. Moreover the
mounting ring 7 comprises a further ring shaped surface 11 space axially
apart over a distance S2 below the inlet side of the valve 6. The container is
standing on the bottom 5, such that the valve 6 is at the top of the container
1, above the head space before broaching the container 1. In this application
references like up and down, top and bottom and the like will be used with
reference to such position of a container 1, with a valve at a top end and a
bottom at a lower end. The mounting ring 7 can partly close off the neck
opening and therefore can thus also be considered forming a closure ring 7.

As can be seen in fig. 2 at the side of the clinch plate 13 facing the
inner volume of the container 1 between the plate 13 and the ring 7 a groove
19 is provided, due to the clinching process. Moreover a relatively wide
groove 20 is formed between the container and the mounting ring 7.

In fig. 2 an upper part of the container 1 according to the prior art
is shown after dispensing a first amount of beverage 12 from the container
after broaching. Fig. 2 shows a first amount 14 of foam 15, trapped below
the surface 10 of the clinch plate 13, above the inlet openings 9 of the valve
6 and in the groove 19. Fig 2 further shows a second amount 16 of foam 15
trapped below the surface 11 of the mounting ring 7 and in the wide groove
20. Beverage has been dispensed through a center area 17 directly below the

valve 6, leaving the first and/or second amounts 14, 16 of foam 15. During
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further dispensing these amounts of foam 15 or parts thereof may be
released uncontrolled and at any given moment.

In a valve or valve assembly of the present invention an
interesting feature can be that it can be snapped into place, obviating the
need for clinching. Another interesting aspect of a valve or valve assembly
according to the disclosure can be that the valve housing can be snapped
into the base element, enclosing the spring and valve body and sealing ring,
if applicable. This makes manufacturing a lot easier. Materials can be used
that can be easily recycled, especially together with the material of the
container.

Fig. 3 shows an upper part of an embodiment of a container 1
according to the present invention, in cross section. In this embodiment the
container 1 has an inner surface area 18 adjacent the inlet side 8 of the
valve 6. The surface area 18 forms an inner surface part of the container
extending around an inner part of the container 1 occupied by the head
space H before broaching (fig. 1). Said inner surface area 18 will extend at
least along or include the inner surface 21 of the mounting ring 7 and can
also include part of the surface formed by the transition 46 between the
neck 3 and the body 2. Moreover the surface area 18 can include a surface
area 22 of the valve 6. As can be seen in fig. 3 the inner surface part 18 is
smooth and sloping, more specifically sloping constantly towards the valve
6. The valve 6 has an inlet side 8 formed by at least one opening 9 and is not
connected to a riser pipe extending into the beverage B. The or each opening
has an upper edge 9A opposite the side of the bottom 5 of the container 1.
The surface area 18 extends sloping towards the inlet side of the valve 6
such that it is substantially flush with the said upper edge 9A.

In the embodiment shown in fig. 3 the valve 6 comprises a
peripheral wall portion 23 forming a valve housing 24. The peripheral wall
portion 23 comprises at least one and for example two openings 9, at

diametrically opposite sides or for example four openings 9 as shown in fig.
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7 and 9, forming the inlet side of the valve 6. The openings 9 are in the
embodiments shown as substantially rectangular, having a longitudinal
direction T parallel to the axis X. They extend from adjacent an upper end
25 of said peripheral wall portion 23 in the direction of the body 2 of the
container 1. The at least one opening is preferably elongated is said axial
direction X of the body 2. The valve 6 as shown in for example fig. 3
comprises a base element 26, which can be ring shaped, having an opening
27 extending through the base element 26 into the valve housing 24. A
sealing ring or gasket 28 is positioned against a lower side of the base
element 26, having an opening 27A axially coinciding with and directly
below the opening 27. A valve body 29 loaded by a spring 30 is provided
within the valve housing 24, resting on a bottom 31 of the valve housing 24.
The valve body 29 is biased towards the base element 26, against the ring or
gasket 28 and closing off the opening 27. The valve body 29 is operable
through the opening 27 for opening a fluid connection between the inlet
opening or openings 9 of the valve 6 and the opening 27 in the base element
26.

The valve 6 comprises a substantially truncated cone shaped
inner surface part 22, extending around the valve housing 24 of the valve 6,
such that a first end 32 of the truncated cone shaped surface part 22,
furthest from the body 2 of the container, is closer to the housing 24 of the
valve 6 than the opposite second end 33. The at least one opening 9
extending into said valve housing 24 has the upper end 9A adjacent said
first end 32 of the surface part 22.

The mounting ring 7 comprises a substantially cylindrical central
portion 34, defining an insertion portion for the valve 6, as will be discussed.
The central portion 34 is mainly formed by a peripheral wall 35 preferably
extending around the axis X. From a lower end 47 of said wall 35 a
substantially truncated conical closing wall 36 extends outward and sloping

down outward. The closing wall has a peripheral edge 37 close to the inner
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wall of the neck 3 of the container 1. The edge 37 may be bent downward
slightly, providing an inner curved or stepped surface portion 38. From the
edge 37 a substantially cylindrical wall portion 39 extends upward to a
stepping portion 40 transiting to an outward and upward flaring wall
portion 41, which ends into an outwardly reaching peripheral flange 42
which can rest on and/or be connected to a free edge 3B of the container or,
as shown in fig. 3, to a free edge of an outer container 1B of the container 2,
whereas the stepping portion 40 and/or a skirt 43 extending downward
therefrom can be connected to an inner container 1A of the container 1. The
ring 7 may close off a space 44 between the inner and outer container 1B,
1A,

In the embodiments shown the inner surface portion 21 of the
mounting ring 7 extending between the edge 37 and the lower end 47 of the
peripheral wall 35 slopes toward the end 47 at an angle a. The angle a can
be defined as the angle between a surface Z perpendicular to the axis X and
a straight line Y — Y extending through the edge 37 and the lower end 47 of
the peripheral wall 35. In embodiments the angle a is preferably larger than
about 15 degrees, more preferably at least 20 degrees. In embodiments the
angle between a tangent to any point of the surface portion 21, extending
through the axis x and the surface Z is nowhere along said surface portion
21 smaller than about 10 degrees, preferably not smaller than about 15
degrees, such as for example on average about 20 degrees. Preferably the
angle is as small as possible, such that the overall height of the ring 7 and
valve 6 is kept as small as allowable.

The valve comprises snap fingers 48 or a snap ring or cylinder
extending from the base element 26, positioned around the opening 27 and
the valve housing 24. A sealing ring 49 is provided around a portion 50 of
the valve 6, between the snap fingers 48 and the base element 26. The
sealing ring 49 can be provided as an integrally formed seal, for example by

2K injection moulding. The portion 50 has an outer cross section D1 only
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slightly smaller than the inner cross section D2 of an upper portion of the
wall 35, whereas the base elements extends further outward, such that it
can rest on an upper free edge 51 of the wall 35. On an inward facing side
thereof, facing and surrounding the axis X, the mounting ring 7 comprises
an opening defined by the wall 35 having axially opposite peripheral edges
47, 51. A first snap provision 52 is provided on the inward facing surface of
the wall 35, facing inward and spaced apart from the edges 47, 51, for
cooperating with a second, complementary snap provision 55 of the snap
fingers 48 or snap ring of the valve 6 when pushed into the opening defined
by the neck 3. To this end the snap fingers or snap ring 48 comprise at an
outward facing side thereof at least a groove 55 (see also e.g. fig. 8) of
notches or openings for cooperation with the first snap provision 52. The
snap ring or snap fingers 48 have ends 54 opposite the base element 26,
which end or ends 54 are rounded or stepped, such that when the valve 6 is
snap fit in said opening, said rounded end or ends 54 form a smooth
transition from the inward facing surface 21 of the ring 7 to the surface part
22 of the valve formed by said rounded end or ends 54. From the rounded
ends 54 a further part of the inner surface portion 22 of the valve 6 extends
at an angle B relative to the plane Z which is substantially larger than the
angle a and can for example be larger than 45 degrees, for example at least
60 degrees, such as for example about 80 degrees or more.

As can be seen in fig. 3 the curved end or ends 54 are flush with
the inner surface 21 of the ring 7, such that foam will not be trapped at the
transition between the inner surface 21 and the curved ends 54. The angles
a and B are chosen such that foam will also not be trapped below these
surfaces 21, 22. This will ensure that after broaching the container foam
formed in the head space will be carried out of the container 1 with a first
amount of beverage dispensed from the container 1. The cooperating first

and second snapping provisions 52, 55 ensure that in normal use the valve 6
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will be fixed inside the mounting ring 7, especially in axial direction X. The
sealing ring 49 is compressed sealing off the valve 6 to the wall 35.

When using snap fingers 54 they have spaces 56 between them for
allowing the fingers 54 to deform for fitting the valve in the ring 7, asis e.g.
shown in fig. 8 and 12. The spaces 56 have a longitudinal direction P
parallel to the axis X, with sloping and/or curved surface area 80 between
the fingers at the upper end 81, such that foam cannot be trapped in these
spaces 506.

In embodiments the valve 6 and the connecting ring 7 can be
made of plastic materials. The spring can be made of metal but could also be
replaced by a plastic spring or another resilient element biasing the valve
body towards the position closing off the opening 27. Preferably the plastic
material or materials are chosen such that they can be easily recycled
together. Preferably the ring 7 is in embodiments made of a plastic material
which can be welded to a plastic container, especially a container made of
for example PET or PEN or blends thereof.

In the neck 3 of the container 1 at least one opening 57 can be
provided extending into the space 44 between the inner and outer container
1A, 1B of a BIC or BIB type container. The inner container 1A can be
compressible, for example by forcing a pressure fluidum such as gas, for
example air into the space 44. Thus the beverage inside the inner container
1B can be compressed. In fig. 4 schematically a tapping line 58 is connected
to the valve 6 by a dispense adapter 100 clicked or snapped over the base
element 26. The dispense adapter 100 comprises a spout 59 which can
extend through the opening 27 and sealingly through the opening 27A in the
sealing ring 28 below it, for engaging the valve body 29 for forcing this away
from the sealing ring 28 for opening the valve 6. Thus beverage can flow
from the container through the valve 6 into the tapping line 58. The tapping
line 58 is connected to or comprises a tap 60, which can be opened and

closed for dispensing beverage in a known manner. A pump 61 or
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compressor or the like is connected to the at least one opening 57 for forcing
air or another gas or fluid into the space 44 for compressing the inner
container 1A and thus pressurizing the beverage. A known pressure
regulator (not shown) can be provided for regulating the pressure in the
space 44. Such is for example disclosed in NL 2009234, NL.2009235, NL
2009236.

The dispense adapter 100 may be disposable, for single use only
as can the tapping line be.

Alternatively a traditional tapping head or dispense head can be
connected to the container, as known in the art, with a tapping line for
example of a reusable tapping system.

In an alternative embodiment the container 1 as such can be
compressed, for example in a pressure chamber, such that the container can
be a single walled container 1. The beverage such as beer can again be
dispensed through the valve 6 and the dispense line 58 and tap 60. In a
further alternative embodiment the valve 6 can be operated by a tap 61
directly mounted to the container, such that the valve can be opened and
closed repeatedly for dispensing quantities of beverage. Such dispensing
devices as such are well known in the art, for example from EP 2291321 and
EP 2282947.

Fig. 5 shows part of an embodiment of a container 1 similar to
that as shown in fig 2 — 4, wherein however the valve 6 is mounted to the
mounting ring 7 by means of screw threads 62 inside the wall 35, and
complementary screw threads 62A on the valve 6. The sealing ring 49 is
provided on top of the wall 35.

Fig. 6 shows part of an embodiment of a container 1 similar to
that as shown in fig 2 — 4, wherein however the valve 6 is provided with a
cylindrical wall 34A instead of fingers 34, having relatively large openings
63 in it for allowing beverage and foam to pass. The wall 34A is provided

with a snap ring or snap elements 34B on an outward facing side thereof,
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which can snap below the edge 37 for mounting it to the mounting ring 7.
Due to the openings 63 extending axially on opposite sides of the elements
34B the cylindrical wall 34A is slightly deformable for press fitting or
snapping the valve into its position within the ring 7.

Fig. 7 shows part of an embodiment of a container 1 similar to
that as shown in fig 2 — 4, wherein however the valve 6 is mounted to the
mounting ring 7 by means of screw threads 62 outside the wall 35, and
complementary screw threads 62A on a skirt 65 of the valve 6. The sealing
ring 49 is provided on top of the wall 35.

Fig. 8 shows a valve 6, similar to the embodiment of fig. 2 — 4,
schematically in two perspective views, comprising an additional safety
feature 66 extending from the lower end of the valve especially from the
valve housing 24. Without the safety feature 66 this fig. can therefore also
be descriptive for the other embodiments. Similarly the embodiments of fig.
5 — 7 could be provided with such safety feature 66. The safety feature
comprises a number of wings 67, for example two as shown extending in
opposite directions, substantially perpendicular to the axis X, radially
outward. As can also for example be seen in fig. 11 the combined maximum
width W of the wings 67 in rest is slightly wider that the cross section
defined by the snap fingers or ring 48. The wings 66 in this embodiment are
substantially triangular, with the base 68 extending at an acute angle @
relative to the axis X. The angle ¢ can for example be between 5 and 45
degrees. The top 69 of the triangular wing 67 is connected to the bottom 31
of the valve housing 24 by a living hinge 70. The bottom 31 of the housing is
provided with a stop surface 71 extending downward spaced apart from a
side 72 of the triangular wing 67. This allows the wing to pivot in two
opposite directions around the hinge 70.

Fig. 9A to 9C show mounting of the valve 6 into the mounting ring
7. In fig. 9A the valve is inserted into the opening in the ring 7, with the

safety feature 66 leading. As can be seen the trailing corners 73 of the wings
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67 slide along the inner surface of the wall 35 up to the first snap provision
52. By pushing the valve further in the direction Fin, the wings 67 will be
rotated around the hinge 70 in order to pass the snap provision 52, as shown
in fig. 9B. Then when the valve is pushed in even further the second snap
provision 55 will engage over the first snap provision 52, thus fixing the
valve 6 in position within the ring 7, as is shown in fig. 9C. Such snapping
for placing the valve is advantageous because it only requires a simple
pushing of the valve in the direction Fin, whereas the valve 6 itself can be
substantially rotational symmetrical, or at least the snap provisions 52, 55
can, which means that the valve does not need to be orientated before
placing in a rotational direction around the axis X.

When properly placed as shown in fig. 9C the safety feature 66,
that is in this embodiment the wings 67 extend spaced below the surface 22,
such as not to interfere with dispensing of the beverage and dispensing of
any foam accumulated in the container. As can be seen the corners 73 are
positioned below the surface 22. When for example the pressure inside the
container would rise to above a safety pressure, for example because of
excess heating, uncontrolled pressurizing or the like, the connection
between the snap provisions 52, 55 may fail, pushing the valve back out of
the ring 7, as shown in fig. 9D, releasing the pressure. In order to prevent
the valve from being shot out of the container uncontrollably the wings 67 of
the safety feature 66 will be forced with the corners 73 against the inner
surface area 22 of the ring and be pivoted outward, until the side 72 engages
the stop surface 71, preventing further rotation. Thus the wings 67 will
block the valve 6 from being pushed out further, as shown in fig. 9D.

Fig. 10 schematically shows an alternative housing 24 of a valve 6
with an alternative safety feature 66. In this embodiment the wings 67 are
formed by two angled strips 74 having tips 73A facing upwards. The strips
74 are enforced by ribs 75 on a top side 76. Again, when assembled into a

valve 6, and wen such valve 6 is pushed into the mounting ring, the wings
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will be deformed resiliently to pass through the opening in the mounting
ring in order to extend, with the valve properly snapped into place, below
the surface 22, such that when the valve 6 is pushed out again, the wings 67
will prevent the valve from moving all the way up and out of the mounting
ring 7, but will allow the valve to release from the interconnecting snapping
provisions 52, 55, in order to release excess pressure

Fig. 11 shows in cross section schematically a valve assembly of
fig. 8 and 9 mounted in a container, in this embodiment a BIC type
container. As can be seen the mounting ring 7 has been welded to the
container 1, in a manner as for example disclosed in applicant’s prior
application EP2291321, EP 2282947, NL 2009234, NL 2009236, NL 2009237
or EP 2448735 such that the space 44 is closed off, except for the opening or
openings 57. This can be done for example after filling of the container but is
preferably done prior to such filling. More preferably the mounting ring 7 is
welded or otherwise mounted to a preform or preform assembly prior to blow
moulding the container from such preform or preform set. The container can
then be blow moulded by inserting a blow moulding tool such as a stretch
and blow rod into the preform through said opening, for example in a filling
line or just prior to entering the container into a filling line. The container
can then be filled through the opening in the mounting ring 7, where after
the valve 6 can be snapped into place easily. In the alternative embodiments
of the valve 6 the valve can easily be screwed into place.

Fig. 12 shows at an enlarged scale in cross section a valve 6. As
can be seen the valve housing 24 comprises at the upper end an outward
reaching flange 77. The base element 26 is provided with a circular
indentation or recess 80 into which the sealing ring 28 is fitted, having an
outer diameter D3 slightly smaller than the outer diameter D4 of the flange
77. The surface area 22 is at an upper end provided with an inward facing
edge 78, such that above the edge a groove 79 is provided. The edge 78

defines an opening having a diameter D5 slightly smaller than the diameter
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D4 of the flange 77. Thus when assembling the valve 6 the spring 30 and
valve body 29 can be placed in the valve housing 24, and the sealing ring 28
can be placed in the recess 80 where after the valve housing 24 can be
pushed into the base element 26, with the flange 77 facing forward, until the
flange 77 is pushed passed the 78 and into the groove 79, thus simply
snapping into place and fixing the valve housing 24 into the base element
26. In all of the embodiments shown such mounting of the valve housing can
be used, though obviously also different constructions are possible for a
valve 6 of a container of the present disclosure, as are for example known in
the art.

Fig. 13 shows a container 1 according to this disclosure, wherein a
valve 6 is mounted directly onto the neck 3 of the container. By way of
example only in this embodiment the valve 6 is shown comparable to that as
shown in fig. 7, wherein the neck 3 in stead of the wall 35 is provided with
the external screw threads 62, whereas the valve is provided with the skirt
or wall 65, with matching screw threads 62A. The valve 6 can be screwed
onto the neck 3, closing off the container, wherein for example a sealing ring
49 can be mounted between the free edge or rim 3A of the neck 3 and the
base element 26 of the valve 6. In this embodiment too the valve 6 is shown
having a valve housing 24 snapped into place in the base element 26, for
easy production. In general it can be said that it is likely that a container
according to fig. 13 can only have a limited maximum possible diameter of
the body and a limited maximum possible length of the container between
two axially opposite ends, because of the cross section of the neck onto which
the valve is mounted, when compared to embodiments in which an extras
mounting ring 7 is used, which generally allows for a larger cross section of
the neck and hence of a bigger container, for example several liters instead
of only about a maximum of for example about two to three liter.
Alternatively a valve could be formed integrally with the mounting ring 7,

which could then be placed onto a container integrally. In a further
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alternative other embodiments of a valve 6 as disclosed can be used in a
container according to fig. 13, when appropriate screw threads 62 are
provided inside the neck (e.g. for a valve according to fig. 5) or click
provisions 52, 34A (e.g. for a valve according to fig. 3 or 8)

As can for example be seen in the cross sections of the different
embodiments and in fig. 8, the base element 26 can be provided at an upper
side, that is the outward facing side when placed on the container, with a
sloping surface area 27B around the opening 27, such that placement of the
appropriate dispensed adapter or similar device for opening the valve is
made more easy because it will up to a degree self-center.

In embodiments of a container without a mounting ring the
container can be filled through the neck, prior to placing the valve 6, or
through the valve 6 should this have been placed prior to filling. Filling
prior to placing the valve 6 allows for easier and more rapid filling. In
embodiments of a container 1 with a mounting ring 7 the container can be
filled through the opening into which the valve 6 is to be mounted, prior to
placing the valve 6, or through the valve 6 should this have been placed
prior to filling. Filling prior to placing the valve 6 allows for easier and more
rapid filling.

In the embodiments with a mounting ring 7 the mounting ring
can be, but not necessarily is, as disclosed and discussed in for example NL
2009234, NL 2009236, NL 2009237 or EP 2448735, as far as not related to
the mounting of the valve 6, and can be used in the same or a similar way,
including but not limited to the mounting to the or each container by spin
welding and filling of the container prior to mounting the valve in the
mounting ring.

In embodiments, especially of BIC or BIB type containers, an
inner container can be connected to the valve prior to mounting the valve to
the mounting ring or to the container or to the mounting ring prior to

mounting the mounting ring to the container.
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In the embodiments discussed here above the container, especially
an inner container 1A is discussed having been made of plastic. Obviously,
the container or, if applicable the inner container, should be made of a
compressible or pliable material if the container should be compressed for
dispensing the beverage. An outer container 1B of a BIC or BIB type
container may also be made of plastic but could alternatively be made of
another material, such as for example but not limited to metal.

In the embodiments shown the valve 6 and especially the valve
body 29 is designed as a female valve or valve body 29, meaning that the
valve body 29 extends all below the surface of the base element and for
opening the valve an operating element such as the dispense adapter as
discussed has to be inserted through the opening 27. Alternatively the valve
6 can be designed as a male type valve or as a tilting type valve as known in
the art of for example aerosol valves as alternatives to a female type valve.

In the embodiments shown the valve 6 is mounted in a mounting
ring 7 mounted to a neck of a container 1. Alternatively the valve 6 could be
snapped into a neck of a container directly, by providing the first snap
provision 52 directly on the inner surface of the neck.

In the embodiments shown the neck of the container is provided
with at least one opening 57 opening into the space 44, for example in a way
and for the purpose of as extensively discussed in for example NL 2009234,
NL 2009236, NL 2009237 or EP 2448735. As discussed alternative
embodiments of a container 1 could be single walled and compressible by an
outside medium of mechanical means, such as for example disclosed in
applicants application EP 2448858 or W0O2007/019853. Moreover, in a BIC
or BIB type container according to the present disclosure one or more
openings 57 opening into the space 44 could be provided in different
positions and in different manners, such as for example through the
mounting ring 7. Moreover such at least one opening 57 could be provided

with a valve, especially a non-return valve, in order to maintain a pressure
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in the space 44, even if the source of pressure is removed or switched off.
This can prevent the container 1 or inner container 1A from expanding
again, reducing the pressure inside the container and thus possibly allowing
gas to be released from the beverage forming a gas and/or foam filled head
space again.

In this disclosure directly open of an inlet side of the valve to the
inner space of the container should be understood as meaning that the valve
housing comprises at least one and preferably several openings which open
to radially outward facing sides of the housing. If such opening or openings
are present also a, preferably short, riser pipe could be provided. Preferably
no riser pipe is connected to the valve.

In the embodiments shown the spring 31 in the valve 6 is shown
as a spiral spring, which can be made of metal or plastic. Alternatively or
additionally other elements can be provided for biasing the valve body 29
towards and against the sealing ring 28, such as but not limited to a
resilient body such as foam, especially closed cell foam, or a piston-cylinder
system.

Though a container, valve and valve assembly of this disclosure
are preferably used for dispensing beer or similar carbonated beverages,
especially beverages which may be dispensed forming a foam head in a
receptacle such as a glass or pitcher, other beverages or substances might
also be used. A valve and valve assembly as disclosed could also be used
with other inner surface areas and in different containers, with the same or
similar advantages and effects.

The invention is by no means limited to the embodiments
specifically disclosed and/or discussed. Many variations and alterations, as
well as combinations of features of the embodiments shown and/or discussed
are possible within the scope of the present disclosure. These should also be

considered as having been disclosed herein.
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Claims

1. A beverage container, comprising a body and a neck, wherein at
the neck a valve is provided for dispensing a beverage comprising gas from
the container, wherein an inner surface part of the container adjacent the
valve, especially an inner surface part of the container within the neck
between the body and an inlet side of the valve is smooth and sloping
towards the inlet side of the valve, such that foam is prevented from being
trapped at the inner surface of the neck.

2. The beverage container according to claim 1, wherein the body is
provided with a stand support opposite the neck, and wherein the inlet side
of the valve is directly open towards an inner volume of the container .

3. The beverage container according to claim 1 or 2, wherein the said
surface part is sloping towards an end of the inlet side of the valve opposite
the body.

4, The beverage container according to any one of claims 1 to 3,
wherein the valve is mounted in a mounting ring, which mounting ring is
mounted to the neck, wherein the valve comprises a peripheral wall portion
with at least one opening forming an inlet of the inlet side of the valve,
which opening extends from adjacent an upper end of said wall part in the
direction of the body of the container.

5. The beverage container according to any one of claims 1 to 4,
wherein the valve comprises a substantially truncated cone shaped inner
surface part, extending around a valve housing of the valve, such that a first
end of the truncated cone shaped surface part, furthest from the body, is
closer to the housing of the valve than the opposite second end, whereas the
inlet side of the valve comprises at least one opening extending through said

housing, adjacent said first end of the surface part.
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6. The beverage container according to any one of claims 1 to 5,
wherein the container is filled with a beverage comprising gas, especially a
carbonated beverage, to a level above a lower end of said inner surface part.
7. The beverage container according to any one of claims 1 to 6,
wherein the container is compressible for pressurizing beverage in the
container by reducing an inner volume of the container, wherein the
container can be an inner container of a BIC or BIB type container.

8. The beverage container according to any one of claims 1 to 7,
wherein the said inner surface part is substantially free of crevices having a
general direction different from towards an inlet side of the valve.

9. The beverage container according to any one of claims 1 to 8,
wherein the said inner surface part is substantially free of crevices having a
width larger than about 0.2 mm.

10. The beverage container according to any one of claims 1 to 9,
wherein the valve is mounted in the neck or in a mounting ring provided at
the neck of the container, wherein the valve is mounted by a snap-fit in a
mounting opening in the neck or mounting ring.

11. The beverage container according to any one of claims 1 to 10,
wherein the valve comprises a snap ring or snap skirt, comprising a series of
resilient snap fingers, which snap fingers have or define a free edge,
rounded such that said edge forms a substantially smooth transition to the
or a further inner surface part when the valve is snap fit into a mounting
opening of the neck or of a mounting ring mounted at the neck.

12. The beverage container according to claim 11, wherein at said
transition no crevice is present having a width larger than about 0.2 mm.
13. The beverage container according to claim 11 or 12, wherein the
fingers are connected to a base element of the valve at an end opposite the
free end, wherein between adjacent fingers a gap can exist, having an end at

the side of the base element sloping towards an inlet side of the valve.
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14. The beverage container according to any one of claims 1 to 13,
wherein the valve comprises a base element and snap fingers extending
therefrom, positioned around an opening through the base element, wherein
between the fingers a valve housing is provided, having at least one inlet
5 opening and a spring loaded valve body, biased towards the base element

and closing off the opening, wherein the valve body is operable through the
opening for opening a fluid connection between the inlet opening or openings
and the opening in the base element.
15. The beverage container according to any one of claims 1 to 14,

10  wherein the valve is provided with a safety element, which in the container,
catches the valve when being expelled by pressure in the container.
16. The beverage container according to claim 4 wherein the at least
one opening is elongated in said direction of the body.
17. The beverage container according to claim 14 wherein the valve

15  housing is snap fit into the base element.
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