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Description

[0001] The present invention relates to containers for
beverages, particularly carbonated beverages, accord-
ing to the preamble of claim 1 and known from
US4,640,435, and is concerned with that type of contain-
er which is described in International Patent Application
No. WO 2005/092732 A1 (PCT/GB2005/000986), which
does form part of the state of the art for the assessment
of novelty only. The invention is particularly, though not
exclusively, concerned with such containers which have
a wide mouth, that is to say with a diameter in excess of
about 25 mm or more, preferably in excess of about 38
mm or 45 mm.
[0002] Beverage bottles typically have a narrow mouth
with a diameter in the region of only 28mm or less. Nu-
merous ways of sealing the bottle top to the neck of the
bottle are known but it will be appreciated that the prob-
lem of producing a seal on a container for a carbonated
beverage increases exponentially as the diameter of the
mouth increases because the area of the underside of
the cap or top increases in accordance with the square
of the radius. If the container cap or its seal should fail,
the gas pressure will be released and the cap may even
be projected explosively into the air with the resultant
loss of the beverage and potential injury to bystanders.
Similar sealing problems can arise also with uncarbon-
ated beverages because if the container is subjected to
an elevated temperature, e.g. it is exposed to direct sun-
light, the gas pressure in the head space of the container
will increase and if the container is inadequately sealed
this will result in the leakage of gas to the atmosphere.
This is not of itself inherently problematic, but when the
container cools again, a subatmospheric pressure may
be produced in the head space which results in the in-
duction of atmospheric oxygen. This can result in oxida-
tion of the container contents rendering them undrink-
able.
[0003] The beverage container described in
WO2005/092732 A1 (PCT/GB2005/00986) will be de-
scribed below with reference to Figures 1 to 6 of the ac-
companying diagrammatic drawings, in which:-

Figure 1 is a vertical sectional view of a first embod-
iment of a beverage bottle with the lid in an interme-
diate position whilst being applied to the bottle;

Figure 2 is a vertical sectional view of the container
lid before application to the bottle;

Figure 3 is a scrap sectional view of the upper portion
of the bottle showing the lid in the applied and sealed
position;

Figure 4 is a side view of the upper portion of the
bottle as seen in Figure 3;

Figure 5 is a scrap view from below of part of the lid

showing the rupturing tab; and

Figure 6 is a scrap view of the lid and bottle in ac-
cordance with a second embodiment.

[0004] As seen in Figure 1, the bottle 2 is of generally
cylindrical shape with an axis 3 and at least one portion
4 of increased size whose diameter is greater than that
of the lid 6, for reasons which will be explained below.
The bottle is in this case moulded from plastic material
and it has a wide mouth, with a diameter of greater than
28mm defined by the neck 8 of the bottle. The neck 8
terminates at a rim portion which is defined by an internal
surface 10, which is inclined upwardly and outwardly with
respect to the axis 3, and an external surface 12, which
is inclined upwardly and inwardly with respect to the axis
3. The surfaces 10 and 12 thus converge and the external
diameter of the bottle, specifically of its rim portion, thus
initially increases from the top downwards. However, it
then decreases abruptly at a downwardly directed annu-
lar shoulder 14 extending substantially perpendicular to
the axis 3. The internal diameter of the rim portion, how-
ever, initially decreases from the top downwards.
[0005] As best seen in Figure 2, the lid comprises a
one-piece component, preferably integrally moulded
from resilient plastic material, such as polypropylene. It
comprises a shaped closure plate, integral with which is
a web 16 which extends, when the lid is connected to the
bottle, over the rim of the bottle. Integral with the web 16
is a depending skirt 18, which extends downwardly
around the exterior of the upper portion of the bottle. In-
tegrally connected to the lower edge of the skirt 18 or to
the inner surface of the skirt at a position adjacent its
lower edge is an annular retaining flange 20. The flange
20 is elongate in axial sectional view and is connected
to the skirt 18 by a resilient connecting web 22, which is
of reduced thickness and thus constitutes an annular line
of weakness or predetermined breaking point. Connect-
ed to the lid at one circumferential position is a rupturing
tab 24 which extends downwardly below the lower edge
of the skirt 18. This tab is connected to the skirt 18 at its
side by two lines of weakness 26, i.e. regions of reduced
thickness.
[0006] The closure plate of the lid is concave and thus
extends into the neck of the bottle, when it is connected
to the bottle. The closure plate comprises a wall portion
30 which extends generally downwardly and inwardly
and merges at its lower edge with a base portion 32,
which is downwardly arcuate, that is to say is of down-
wardly curved convex shape.
[0007] The lid is shown in Figure 2 in the configuration
in which it is moulded. In this configuration, the flange 20
extends downwardly and inwardly and the diameter of
its lower edge is less than that of the upper edge of the
rim of the bottle whilst the diameter of its upper edge is
greater than that of the upper edge of the rim of the bottle.
[0008] The lid is fastened and sealed to the bottle by
a simple snap-fit procedure. This is effected simply by
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lowering the lid into the rim of the bottle and then applying
pressure. As the lid is lowered, the lower edge of the
flange 20 comes into contact with the rim. This causes
the flange to rotate inwardly about the web 22. As down-
ward movement of the lid continues, the flange 20 moves
downwardly in contact with the surface 12, as shown in
Figure 1, and the increasing diameter of this surface in
the downward direction results in the rotation of the flange
continuing, thus moving it ever closer to the inner surface
of the skirt 18. The underside of the web 16 then contacts
the upper surface of the rim of the bottle. However, the
pressure on the cap is maintained and this results in slight
deformation of the web 16. The cap and bottle are so
dimensioned that the slight further downward movement
of the cap caused by the deformation of the web 16, is
sufficient to permit the free end of the flange 20 to move
past the shoulder 14. It is then rotated in the opposition
direction, i.e. inwardly, by the resilience of the web 22
and thus becomes locked behind the shoulder, as shown
in Figure 3. The lid is now retained in position on the
bottle and cannot be removed without damaging or de-
forming it. The tension maintains the underside of the
web 16 in engagement with the upper surface of the rim
with a contact pressure sufficient to ensure that a first
gas seal is formed along the annular line of contact. The
tension in the skirt 18 also maintains the free end of the
flange 20 in engagement with the surface of the shoulder
14 with a contact pressure sufficient to ensure that a sec-
ond gas seal is formed along the annular line of contact.
Furthermore, the resilience of the connecting web 22
forces the side surface of the free end of the flange 20
into contact with the side surface of the bottle and the
contact pressure is preferably sufficient to form a third
gas seal. The integrity of the first gas seal may be further
enhanced, if required, by the provision of an annular bead
or flange 17, which is shown in phantom lines only on
the left-hand side in Figure 2 and which will engage the
side surface of the rim of the bottle and constitute an
additional lip seal. This bead 17 is positioned and dimen-
sioned so that it is deformed laterally by contact with the
rim of the bottle and thus urged by its resilience into con-
tact with the side surface of the rim and thus forms a
further seal. If the pressure in the bottle should rise to a
high value sufficient to deform the cap away from the rim
of the bottle, thereby breaking the first gas seal, pressu-
rised gas will flow into the space defined by the outer
surface of the rim, the skirt 18 and the flange 20. This
pressure will act on the flange 20 to press it yet more
firmly against the side surface of the rim, thereby increas-
ing the integrity of the third gas seal.
[0009] If yet further sealing integrity is required, yet a
further gas seal may be provided, as in the illustrated
embodiment, between the surface 10 of the rim and the
opposed surface 34 of the wall portion 30. Thus in this
embodiment, these two surfaces are formed as comple-
mentary sealing surfaces in sealing engagement with
one another. If the pressure in the bottle should become
super-atmospheric, either as a result of the liberation of

carbon dioxide from a carbonated beverage or as a result
of the expansion of gas in the head space of the bottle
due to an increase in temperature, the centre of the con-
cave base portion 32 will be deformed upwardly and this
will inherently result in the outer edge of the base portion
32 and thus the lower edge of the wall portion 30 moving
slightly outwards. This will result in an increase in the
contact pressure between the sealing surfaces 10 and
34 and thus in an enhancement to the integrity of this
further gas seal. The beverage container in accordance
with the invention therefore not only has both primary
and secondary gas seals but also has a further gas seal.
The integrity or sealing ability of this further seal increas-
es as the gas pressure within the container increases.
[0010] When it is desired to open the bottle, the user
merely grasps the lower edge of the rupture tab 24 and
pulls it outwardly. The lines of weakness 26 immediately
rupture or stretch and the upper edge of the tab 24, which
is connected to the web 16, rotates, thereby breaking the
second and third gas seals. This rotation is transmitted
to the web 16, which thus moves away from the rim of
the bottle, thus breaking the first gas seal. This movement
of the web 16 also causes the sealing surfaces 10 and
34 locally to move apart, thereby also breaking the further
gas seal. The container is thus depressurised. The out-
ward movement of the tab 24 initiates tearing of the thin
connecting web 22, and once tearing has started it is a
simple matter to keep it going by exerting upward and
outward pressure on the tab 24 until the lid is completely
disconnected from the flange 20, which remains in posi-
tion around the neck of the bottle. The lid may now be
discarded and the contents of the bottle dispensed or
drunk.
[0011] As mentioned above, the body of the bottle has
one or more protuberances 4 whose contour extends be-
yond that of the lid, when viewed in the axial direction.
This means that when a number of such bottles are pack-
aged together side by side, they will contact one another
only at the protuberances and the lids of adjacent bottles
will not contact one another, thereby eliminating the risk
that the lids may inadvertently become dislodged, there-
by venting the interior of the associated containers. The
base of the bottle also has a shape which is complemen-
tary to that of the upper surface of the lid so that bottles
may be simply and securely stacked on top of one an-
other.
[0012] In the modified embodiment illustrated in Figure
6, the outer surface of the wall portion 30 carries an an-
nular protuberance 40, which engages the surface of a
recess in the internal surface of the rim. If the gas pres-
sure within the bottle should increase to a level sufficient
to deform the lid upwardly to an extent sufficient to break
the first gas seal, as is illustrated, the contact pressure
of the upper portion of the protuberance with the surface
of the recess will be increased, thereby increasing the
integrity of the further gas seal, and compensate for the
loss of the first gas seal. The protuberance could also be
carried by the inner surface of the rim, in which case the
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recess will be formed in the wall portion 30. If the gas
pressure in the container should increase substantially,
it will be the contact pressure of the lower portion of the
protuberance which will increase.
[0013] Although the container described in the prior
application is extremely effective and products a reliable
gas seal, it is believed that failure may still be possible if
the container is heated to an excessive temperature, e.g.
as a result of being left in the sunshine, particularly if the
beverage within it is carbonated. In this event, the gas
pressure in the headspace of the container may rise to
such a high level that the closure plate may be deformed
upwardly by a significant distance.
[0014] This deformation could result in significant de-
formation of the depending skirt resulting in its moving a
significant distance away from the neck of the container.
The resilience of the integral hinge will then cause the
annular sealing flange to rotate with respect to both the
depending skirt and the container until the position illus-
trated in the scrap diagrammatic view of one half of the
top portion of the container shown in Figure 7 is reached.
Any further movement beyond that point will result in the
sealing flange being impulsively rotated downwardly by
the substantial gas pressure acting on its upper surface
and thus in explosive depressurisation of the container,
possibly associated with projection of the lid into the air
by the gas pressure. Quite apart from the risk of injury to
passers-by, the contents of the container will be rendered
unusable and very possibly forcibly expelled from the
container.
[0015] It is therefore the object of the invention to pro-
vide a beverage container, particularly of wide mouthed
type, with a reliably sealed lid which can contain the pres-
sure normally generated by a carbonate beverage, even
under relatively high ambient temperature conditions, but
which, if an exceptionally high internal pressure should
be generated, will vent the interior of the container to a
lower pressure which can readily be contained, without
loss of the lid or the container contents and without per-
mitting the pressure to drop to atmospheric.
[0016] According to the present invention a beverage
container comprises a receptacle which has a central
axis and is sealed by a lid of resilient material, the recep-
tacle including a neck defining an opening and the lid
including a closure plate, integral with which is a depend-
ing skirt extending around the outer surface of the neck,
the skirt carrying an annular flange, which is in sealing
engagement with the underside of a downwardly directed
annular shoulder on the outer surface of the neck, char-
acterised in that the annular flange is connected to the
skirt by a hinge connection, that the annular flange is
elongate in axial sectional view, that the end surface of
the free end of the annular flange is in sealing engage-
ment with the underside of the shoulder, that the internal
surface of the skirt carries an annular protuberance which
is in sealing engagement with one side surface of the
annular flange, the other side surface being in sealing
engagement with the outer surface of the neck, whereby

an annular chamber is defined by the inner surface of
the skirt, the said one side surface of the annular flange,
the protuberance and the hinge, and that a gas passage
is provided which extends between the annular chamber
and atmosphere.
[0017] Thus the container in accordance with the
present invention is substantially the same as that in the
prior application but includes two additional features. The
first of these is the annular protuberance or ridge on the
internal surface of the depending skirt which is dimen-
sioned and positioned such that it is urged into contact
with the outer side surface of the sealing flange and thus
forms a gas seal with it. This will enhance the sealing
integrity of the container yet further. Furthermore, the
pressure exerted by the protuberance on the inner or one
side surface of the sealing flange will further increase the
contact pressure between the outer or other side surface
of the sealing flange and the outer surface of the neck,
thereby still further enhancing the integrity of the seal of
the container. The provision of the annular protuberance
which forms a seal with the annular sealing flange also
inherently means that an annular chamber is defined by
the inner surface of the skirt, the inner or one side surface
of the annular sealing flange, the protuberance and the
hinge. This chamber is normally sealed from the interior
of the container but is in communication with the atmos-
phere via one or more gas passages.
[0018] The gas passage(s) can be provided in any of
the components defining the annular chamber but are
preferably provided in the form of one or more small holes
in the integral hinge. If the gas pressure within the con-
tainer should rise to an excessive level resulting in the
depending skirt moving away from the neck of the con-
tainer, in which event the lid will necessarily also have
moved out of contact with the neck of the container, the
protuberance on the interior of the skirt will move out of
contact with the sealing flange and the annular chamber
will come into communication with the interior of the
chamber. However, the chamber is also in communica-
tion with the atmosphere and the interior of the container
will therefore be vented to the atmosphere. The container
pressure will therefore start to fall but once it reaches a
certain lower level, the resilience of the lid will result in
the various seals being recreated and, in particular, in
the annular protuberance recreating its seal with the seal-
ing flange. Venting of the container will then be terminat-
ed and the pressure within the container will be main-
tained, though at a lower and more acceptable level, and
the risk of loss of the container lid or contents is eliminat-
ed.
[0019] It is preferred that the integral hinge is resilient
and its resilience urges its said other side surface against
the outer surface of the neck. It is preferred that the clo-
sure plate is downwardly concave and thus extends into
the neck and includes a base portion, integral with which
is an upwardly extending wall portion, which is connected
to the depending skirt. It is also preferred that the up-
wardly extending wall portion is connected to the depend-
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ing skirt via an annular web, the underside of which ex-
tends over the surface of the neck and is retained in seal-
ing engagement with it.
[0020] Further features and details of the invention will
be apparent from the following description of one specific
embodiment which is given by way of example with ref-
erence to Figures 8 and 9 of the accompanying drawings,
in which:
[0021] Figure 8 is a diagrammatic view similar to Figure
6 of one half of the lid of the container; and
[0022] Figure 9 is a similar diagrammatic view of one
half of the lid, when applied to the container.
[0023] The container and lid in accordance with the
present invention are substantially the same as those
described with reference to Figures 1 to 6 and the de-
scription will therefore not be repeated. However, there
are two major differences.
[0024] Firstly, the integral hinge 22 has one or more
small holes 50 formed in it. Secondly, an annular ridge
or protuberance 52 is integrally formed on the inner sur-
face of the depending skirt 18. When the lid is snap-fitted
to the container the sealing flange 20 is rotated upwardly
through nearly 180° into the configuration shown in Fig-
ure 9. The protuberance 52 is forced into contact with
the inner surface of the sealing flange 20 and forms a
seal with it. The force applied by the protuberance to the
sealing flange also results in an increase in the contact
pressure of the outer surface of the sealing flange against
the outer surface of the neck 8 and the seal of the con-
tainer is therefore enhanced in two separate areas simul-
taneously. Furthermore, an annular chamber 54 is de-
fined by the protuberance 52, the sealing flange 20, the
integral hinge 22 and the depending skirt 18. This cham-
ber communicates with atmosphere through the hole(s)
50 but is normally sealed from the interior of the container.
If, however, the pressure within the container should rise
to an exceptionally high level, the lid is deformed by the
pressure and the seals at the top surface and internal
surface of the neck of the container are broken. The skirt
18 is also deformed outwardly and the seal between the
protuberance 52 and the sealing flange 20 is thus broken
also. The interior of the container therefore communi-
cates with atmosphere through the hole(s) 50 and is thus
vented. The pressure then drops until it has reached a
level at which the resilience of the lid is sufficient to restore
its shape against the reduced pressure of the gas within
the container. The various seals are then recreated and
venting of the interior of the container is terminated with
the container gas pressure still at a significant level. The
contents of the container are thus maintained in the con-
tainer and are still usable.

Claims

1. A beverage container comprising a receptacle (2)
which has a central axis (3) and is sealed by a lid (6)
of resilient material, the receptacle including a neck

(8) defining an opening and the lid including a closure
plate, integral with which is a depending skirt (18)
extending around the outer surface (12) of the neck
(8), the skirt (18) carrying an annular flange (20),
which is in gas sealing engagement with the under-
side of a downwardly directed annular shoulder (14)
on the outer surface (12) of the neck (8), character-
ised in that the annular flange (20) is connected to
the skirt (18) by an integral hinge connection (22),
that the annular flange is elongate in axial sectional
view, that the end surface of the free end of the an-
nular flange is in gas sealing engagement with the
underside of the shoulder, that the internal surface
of the skirt (18) carries an annular protuberance (52)
which is in gas sealing engagement with one side
surface of the annular flange (20), the other side sur-
face being in gas sealing engagement with the outer
surface of the neck (8), whereby an annular chamber
(54) is defined by the inner surface of the skirt, the
said one side surface of the annular flange, the pro-
tuberance (52) and the hinge (22), and that a gas
passage (50) is provided which extends between the
annular chamber and atmosphere.

2. A container as claimed in any one of the preceding
claims in which the gas passage comprises one or
more holes (50) formed in the integral hinge (22).

3. A container as claimed in any one of the preceding
claims in which the integral hinge (22) is resilient and
its resilience urges its said other side surface against
the outer surface of the neck.

4. A container as claimed in any one of the preceding
claims in which the closure plate is downwardly con-
cave and thus extends into the neck and includes a
base portion (32), integral with which is an upwardly
extending wall portion (30), which is connected to
the depending skirt (18).

5. A container as claimed in Claim 4 in which the up-
wardly extending wall portion (30) is connected to
the depending skirt (18) via an annular web (16), the
underside of which extends over the surface of the
neck and is retained in sealing engagement with it.

Patentansprüche

1. Getränkebehälter mit einem Gefäßteil (2), der eine
Mittelachse (3) aufweist und mit einem Deckel (6)
aus biegsamem Material dicht verschlossen ist, wo-
bei der Gefäßteil einen Hals (8) enthält, der eine Öff-
nung definiert, und der Deckel eine Verschlussplatte
enthält, mit welcher eine nach unten hängende
Schürze (18) integral ausgebildet ist, die sich um die
Außenfläche (12) des Halses (8) erstreckt, wobei die
Schürze (18) einen ringförmigen Flansch (20) trägt,
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der mit der Unterseite einer nach unten gerichteten
ringförmigen Schulter (14) an der Außenfläche (12)
des Halses (8) in gasdichtendem Eingriff steht, da-
durch gekennzeichnet, dass der ringförmige
Flansch (20) über eine integrale Gelenkverbindung
(22) mit der Schürze (18) verbunden ist, dass der
ringförmige Flansch in axialer Schnittansicht länglich
ist, dass die Stirnfläche des freien Endes des ring-
förmigen Flansches mit der Unterseite der Schulter
in gasdichtendem Eingriff steht, dass die Innenflä-
che der Schürze (18) einen ringförmigen Vorsprung
(52) trägt, der mit einer Seitenfläche des ringförmi-
gen Flansches (20) in gasdichtendem Eingriff steht,
wobei die andere Seitenfläche mit der Außenfläche
des Halses (8) in gasdichtendem Eingriff steht, wo-
bei eine ringförmige Kammer (54) von der Innenflä-
che der Schürze, der einen Seitenfläche des ringför-
migen Flansches, dem Vorsprung (52) und dem Ge-
lenk (22) definiert ist, und dass ein Gasdurchlass
(50) vorgesehen ist, der sich zwischen der ringför-
migen Kammer und der Umgebung erstreckt.

2. Behälter nach dem vorherigen Anspruch, wobei der
Gasdurchlass ein oder mehrere Löcher (50) auf-
weist, die im integralen Gelenk (22) gebildet sind.

3. Behälter nach einem der vorherigen Ansprüche, wo-
bei das integrale Gelenk (22) elastisch ist und seine
Elastizität seine andere Seitenfläche gegen die Au-
ßenfläche des Halses drängt.

4. Behälter nach einem der vorherigen Ansprüche, wo-
bei die Verschlussplatte nach unten konkav ausge-
bildet ist und sich somit in den Hals hinein erstreckt
und einen Basisabschnitt (32) enthält, mit welchem
ein sich nach oben erstreckender Wandabschnitt
(30) integral ausgebildet ist, der mit der nach unten
hängenden Schürze (18) verbunden ist.

5. Behälter nach Anspruch 4, wobei der sich nach oben
erstreckende Wandabschnitt (30) mit der nach unten
hängenden Schürze (18) über einen ringförmigen
Steg (16) verbunden ist, dessen Unterseite sich über
die Fläche des Halses erstreckt und mit diesem in
dichtendem Eingriff gehalten ist.

Revendications

1. Contenant pour boissons comprenant un réceptacle
(2) qui possède un axe central (3) et est fermé de
façon étanche par un couvercle (6) de matériau élas-
tique, le réceptacle comprenant un col (8) définissant
une ouverture et le couvercle comprenant une pla-
que de fermeture, solidaire de laquelle est une jupe
dépendante (18) s’étendant autour de la surface ex-
térieure (12) du col (8), la jupe (18) supportant une
bride annulaire (20), qui est en prise d’étanchéité

aux gaz avec la sous-face d’un épaulement annu-
laire dirigé vers le bas (14) sur la surface extérieure
(12) du col (8), caractérisé en ce que la bride an-
nulaire (20) est reliée à la jupe (18) par une liaison
articulée solidaire (22), que la bride annulaire est
oblongue en vue en coupe axiale, que la surface
d’extrémité de l’extrémité libre de la bride annulaire
est en prise d’étanchéité aux gaz avec la sous-face
de l’épaulement, que la surface interne de la jupe
(18) supporte une protubérance annulaire (52) qui
est en prise d’étanchéité aux gaz avec une première
surface latérale de la bride annulaire (20), l’autre sur-
face latérale étant en prise d’étanchéité aux gaz avec
la surface extérieure du col (8), moyennant quoi une
chambre annulaire (54) est définie par la surface in-
térieure de la jupe, ladite première surface latérale
de la bride annulaire, la protubérance (52) et l’arti-
culation (22), et qu’un passage à gaz (50) est prévu
qui s’étend entre la chambre annulaire et l’atmos-
phère.

2. Contenant pour boissons selon l’une quelconque
des revendications précédentes, dans lequel le pas-
sage à gaz comprend un ou plusieurs orifices (50)
formés dans l’articulation solidaire (22).

3. Contenant pour boissons selon l’une quelconque
des revendications précédentes, dans lequel l’arti-
culation solidaire (22) est élastique et son élasticité
pousse ladite autre surface latérale contre la surface
extérieure du col.

4. Contenant pour boissons selon l’une quelconque
des revendications précédentes, dans lequel la pla-
que de fermeture est concave vers le bas et ainsi
s’étend dans le col et comprend une partie de base
(32), solidaire de laquelle est une partie de paroi
s’étendant vers le haut (30), qui est reliée à la jupe
dépendante (18).

5. Contenant pour boissons selon la revendication 4,
dans lequel la partie de paroi s’étendant vers le haut
(30) est reliée à la jupe dépendante (18) par l’inter-
médiaire d’une bande annulaire (16), dont la sous-
face s’étend par-dessus la surface du col et est re-
tenue en engagement d’étanchéité avec celle-ci.
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