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DEVICE FOR A CONTAINER  Technical Field [001] The
present invention relates to a sealing device. In
particular it relates to a re- scalable one-piece
hinged sealing device for use with a closure for a
beverage  container. [002] Beverage containers
typically comprise a metal can body which is closed
by means  of an "easy open can end". Such ends are
generally opened by raising a metal tab, the  nose of
which presses onto a scored panel, which is thus
forced open to provide a  pouring aperture. Such easy
open ends are, however, not re-sealable. Background
Art [003] One way of re-sealably closing such cans is
known from pages 2746-2747 of the  Amtsblatt des
Kantons Graubunden, published on 13Th September,
1996. This  publication describes a resealable
closure which comprises a lid for permanently fixing
to a can body, and a removable seating device for
sealing a pouring aperture in a panel  of the lid.
The sealing device comprises two parts (called
"leaves"), which are joined  by an integral hinge.
The sealing component is connected to a can end panel
by a  further hinge, the can end and sealing device
together forming the closure. [004] Although, in
theory this closure is re-sealable, in practice
sealing is extremely  difficult to achieve due to the
interference or push fit between the various parts of
the  scaling component. Further problems with this
closure are that there is no clear device  for
indicating tampering, the sealing device requires a
specially formed can end panel,  and there is a risk
of "missiling" of the sealing component due to the
inadequate way  with which it is fixed to the rest of
the closure. [005] Another way of re-sealably closing
a beverage can is known from US-A-4,369,888.  This
patent describes a one-piece closure with two
integral hinges. However, although  opening of the
closure is aided by the ability to lever one part
relative to another, it is  extremely difficult to
re-seal the closure again due to the interference fit
between the  various parts. In addition, the closure
can get in the way of the aperture when a  consumer
attempts to drink from the can. [006] Since this type
of re-sealable closure typically uses sealing
components which are  made from plastic materials, it
is preferable to be able to remove the
closure/sealing  



components completely before re-cycling the metal
can. However, this requirement  may cause problems
since if the sealing device is relatively simple to
remove from the  can then there is a risk of
missiling before the closure has been opened and
vice-versa.  Disclosure of Invention 2  [007]
According to an aspect of the present invention,
there is provided a one-piece sealing device for use
with a container end, operable between a closed
position and an open position in  which, when the
sealing device is folded into a closed position in
which the folded  sealing device comprises an upper
part, a middle part and a base part, hinged together,
the sealing device further comprising means for
levering the sealing device from the  closed position
to the open position, characterised in that: the
scaling device is re closable by using the leveraging
means to lever the sealing device from the open
position to the closed  position; and the leverage
means comprises a beak and a complementary pocket and
fulcrum, the beak  being provided on the upper part
and the pocket and fulcrum on the base, or vice versa
1.003] The sealing device according to embodiments of
the invention is easily re-sealable and yet  remains
fixed to the can when in the closed position. An
advantage of this arrangement is that it may be
possible to provide a tight seal between the sealing
device and the container and yet still be able to
open  and close the sealing device with relative
ease. [009] The upper part of the sealing device may
be substantially planar and have a lower  surface
which, when the scaling device is in the closed
position, lies adjacent the  middle part so that the
beak has an upper surface which lies at a level lower
than the  upper surface of the upper part. [010]
Preferably, the sealing device further comprises a
projection which is hingedly  connected to the upper
part, and a strap for limiting movement between the
projection  and the upper part. An advantage of this
a-rangement is that of tamper evidence in that  the
end may be loose and not rigidly connected to the
rest of the sealing device. [011] In one embodiment,
the upper part of the sealing device further
comprises an  element for applying sealing pressure
to the middle part, in which the middle part has
means for transferring this pressure onto the base
part and the base part has means for  transferring
this pressure onto an edge of the aperture to fix the
sealing device to the  container end. [0121 The
sealing device ideally further comprises means for
holding it in the open  position, thus allowing full
access to the drinking channel. 



[013] According to the present disclosure, there is
provided a one-piece re-sealable sealing device for
use with a container end, operable between a closed
position and an open position in which, when the
sealing device is in the closed  position it is
folded into a shape comprising an upper part, a
middle part and a base  part, hinged together, the
sealing device further comprising a projection which
is  hingedly connected to the upper part,
characterised in that: the scaling device further
comprises means provided between the projection and
the upper part for limiting the  relative hinge
movement between the projection and the upper part.
10141 This arrangement may also be easy to open and
reclose but provide a tight seal between 3  the
scaling device and the container. [015] According to
the present disclosure, there is provided a one-piece
re-sealable sealing device for fixing to an aperture
of a container, operable between a  closed position
and an open position in which, when the sealing
device is in the closed  position it is folded into a
shape which comprises an upper part, a middle part
and a  base part, hinged together, characterised in
that: the upper part comprises an clement  for
applying sealing pressure to the middle part, in
which the middle part has means for  transferring
this pressure onto the base part and the base part
has means for transferring  this pressure onto a rim
of the aperture to adequately fix the sealing device
to the container. [016] An advantage of this
arrangement is that the maximum pressure may be only
provided by  the sealing device when the sealing
device is in the fully closed position. Further,
during opening this maximum pressure may be reduced
incrementally to provide  relatively easy opening.
[017] An embodiment of the invention comprises a
one-piece re-sealable sealing device for use with a
container end, operable between a closed position and
an open  position in which when the sealing device is
in the closed position it takes a folded  shape
comprising an upper part, a middle part and a base
part, hinged together, the  sealing device further
comprising leverage means for levering the sealing
device from  the closed position to the open
position, characterised in that: the sealing device
further  comprises means for holding the sealing
device in the open position. [018] An advantage of
this arrangement is that the sealing device may not
impede  drinking straight from the container. Brief
Description of the Drawings 



[019] The present invention and its advantages will
be better understood by referring, by  way of
example, to the following detailed description and
the attached Figures, in  which figures Ito 3 are
prior art: [020] Figure 1 is a plan view of a known
sealing device,  Figure 2 is a side-section of the
sealing device of figure 1, Figure 3 is a
cross-section through another known sealing device in
the closed position,  Figure 4 is a plan view of the
sealing device of the invention in the closed
position,  Figures 5 to 8 show a sequence of
cross-sections of the sealing device of the
invention,  from a closed position to a fully open
position, and Figure 9 shows a perspective view of
the new sealing device in the fully open position.
Mode for the Invention [0211 Figures 1 and 2 show a
sealing device according to the disclosure in the
Amtsblatt  des Kantons Graubunden, as discussed
above. The base or lower part 20 of the sealing WO
2007/039367 PCT/EP2006/065954  4 device 10 is in this
case a specially formed end panel for a drink can.
The sealing,  device further comprises a middle part
30 which acts to plug the aperture 50 in the can  end
20. The middle part 30 is connected to the can end 20
by means of a hinge 25. A  top part 40 overlies and
is connected to the middle part 30 by an integral
hinge 35. The  top part is opened by means of
inserting a tool or finger under the end 80 of upper
part  40 and lifting as will be described in more
detail below. Opening of the sealing device  10 is
evidenced by tamper evidence means 60,62.  [022] It
can be seen from figure 2 that the base part 20,
which forms one piece of the two- piece sealing
device, is a specially formed can end panel which
includes hinge means  25 and tamper evidence means 65
which are integral with its upper surface. This is in
contrast to centre panels of conventional easy open
beverage can ends, which are  relatively flat.
Accordingly, a problem with such sealing devices as
shown in Figures 1  and 2 is that they are relatively
bulky when stacked together and more costly to
manufacture. [023] The middle part 30 and upper part
40 of the sealing device are formed as one-piece  and
are connected by an integral hinge 35. The middle
part 30 has a sealing annulus 32  which projects
downwardly towards the can and has an interference
fit with the cir- cumference 52 of the aperture 50 in
base part 20. Together with this sealing annulus  



32, the middle part 30 seals the aperture 50. A hole
72 is provided in the middle part 30  for venting.
This is sealed in turn by plug 70 which projects
downwardly from the  underside of upper part 40.
[024] Figure 3 shows a cross-section through another
known closure as described in US  4,369,888. This
closure is manufactured as a one-piece sealing device
110 but is able  to be folded due to two integral
hinges 125,135. [025] This type of closure has been
manufactured for use with cans which are necked in at
the upper end of the can body side wall so as to form
a bottle shape. The aperture 150  at the upper end of
the neck is then closed by this closure 110. [026]
The base part 120 of the folded sealing device sits
on top of the rim 114 of the  container 112 and is
retained in the neck by means of well known snap
beads 116  which extend underneath the shoulder of
the container 112. The base part 120 has an  opening
or pouring aperture to allow the contents of the
container 112 to be  discharged. [027] The middle
part 130 is hinged to the base part 120 by means of
hinge 125, and  extends across the pouring aperture
so as to seal it. [028] The middle part 130 is held
in place on the base part 120 by means of snap beads
135. A vent hole is provided through the middle part
130 and is sealed by a plug 170  depending from the
upper part 140. [029] The upper part 140 of the
sealing device 110 is hinged to the middle part 130
by WO 2007/039367 PCTIEP2006/065954  5 hinge 135.
Upper part 140 lies across the middle part 130 and
has a projection 180,  which is lifted for venting
and opening of the container. The middle part 130 is
levered  up away from the base part 120 by pressing
the end 145 of the upper part 140 against  fulcrum
127. [030] To re-seal the sealing device 110 the
reverse is performed so that the upper part 140  is
pressed against the middle part 130 and then the two
parts 130,140 are pressed down  such that bead 135
snaps under the corresponding edge of the base part
120. [031] This re-sealing action is extremely
difficult to achieve for infirm and young people  and
accordingly the sealing device is no longer
manufactured. [032] To alleviate the problem of
re-sealing it would in theory be possible to decrease
the  interference fit between the middle 130 and base
120 parts. However, if this is done  



them there is a risk that the sealing device will not
effectively sea] the can and further  that if the
pressure within the can were to rise, due to, for
instance, a temperature rise,  the sealing device may
open and thus ruin the contents of the can. [033] One
version of this sealing device 110 has a tamper
evidence feature, in which  projection 180 is
connected by a hinge to the upper part 140. Frangible
bridges or a  frangible score-line connect the sides
of the projection 180 with the sides of the upper
part 140. When the sealing device 110 is first opened
the frangible bridges or score- line are broken
leaving the projection 180 only connected to the
upper part 140 by the  hinge. As a result, the
projection 180 is insubstantially held to the upper
part 140 thus  making opening of the sealing device
more difficult. Instead of being to able to pull
back on the projection 180 of the upper part 140 in
the manner used with typical ring- pull sealing
devices, the projection 180 has to be grasped and
pulled upwards. Since  the projection 180 is rather
small this causes problems. [034] The connection
between the upper part 140 and projection 180 is
easily broken so  that projection 180 may be lost.
This clearly increases the difficulty of opening the
scaling device 110. [035] Figures 1 to 3 show prior
art sealing devices. A sealing device according to
the  invention is now described with reference to
Figures 4 to 9. [036] , Figure 4 shows a plan view of
a can with a can end having a scaling device 210
according to the invention. The can body 212 has been
necked at its upper end and can  end 213 joined to
the can body by a double seam. [037] A section of the
sealing device 210 along line V-V of figure 4 is
shown in figure 5.  Sealing device 210 comprises a
base part 220, a middle part 230 and an upper part
240.  The sealing device is manufactured in a single
piece and folded into three layers by  means of two
integral hinges 225, 235. [038] The base part 220 is
fitted inside an aperture 250 of the can end 213. In
the example  shown, the circumferential edge of the
aperture has been curled into a rolled edge 214. WO
2007/039367 PCT/EP2006/065954  6 This aids the
strength of the can end and the fixing of the sealing
device 210 into the  can end panel 213 and allows a
mechanical seal to be made between the end and the
closure. [039] The base part 220 is mounted on top of
the can end 213 and has an annulus 222  



which depends downwardly and through the aperture
250. This annulus 222 may  include a bead on its
outer radial surface for clipping onto the curled
edge 214 of the  aperture 250 so as to hold the base
part 220 to the end panel 213. [040] Alternatively,
this annulus 222 could be mechanically deformed
during the insertion  into aperture 250 to fix it to
the can end 213. Another alternative (also not shown)
is  that the base part 220 could be welded to a
flange-like part which is provided  underneath the
can end 213. [0411 At one end of the base part 220
two fulcra 224 are provided. Their purpose is
explained in more detail below. [042] The middle part
230 is integrally connected to the base part 220 by
means of hinge  225. The middle part 230 has a vent
hole 272 provided therein, Further, it may be seen
that the majority of the middle part 230 lies below
the level of the can end 213. This is  so that the
overall thickness of the sealing device 210 is
relatively thin which is ad- vantageous for seaming
and stacking. A bead 231 extends circumferentially
about the  outer radial surface of the portion of the
middle part 230, which lies below the level of  the
can end panel 213. This bead 231 snaps into
engagement with a corresponding  detent on the inner
radial surface of base part 220 so as to hold the two
parts 220,230  together. Using thinner material than
as shown in the figures for the wall provides
sufficient flexibility to minimise and/or optimise
closing forces. [043] The upper part 240 is connected
to the middle part 230 by means of hinge 235.
However, this hinge does not extend across the entire
length between the two parts  230,240 because upper
part 240 has two so-called "beaks" 245 which extend
beyond  and on either side of the hinge 235. In the
closed position, as is seen in Figure 5, each  beak
245 rests in a pocket 226 formed between its
corresponding fulcrum 224 and the  base part 220.
[044] A plug 270 depends downwardly from the upper
part 240 so as to seal the vent hole  272 in the
middle part 230. A bead 273 on the inner radial
surface of the vent hole 272  provides an
interference fit between the plug 270 and the hole
272. A projection in the  form of a continuous
annulus 248 depends downwardly from the underside of
the  upper part 240. This annulus 248 co-operates
with a corresponding circular slot formed  in the
upper surface of middle part 230. [045] When the
sealing device is in the fully closed position, as
shown in Figure 5, the  annulus 248, which is
dimensioned so as to have an outer radius which is
slightly  



larger than the outer radius of the slot, applies
sealing pressure to the middle part 230, WO
2007/039367 PCT/EP2006/065954  7 In the example shown
this may also push the beaded wall 231 on the outer
radial  surface of the middle part 230 radially
outwardly. Closing forces are reduced by  making the
wall 231 of thin, flexible material. This in turn
pushes the free edge of the  annulus 222 of the base
part 220 radially outwardly under the rim 214 of the
aperture  250 in the top plate 213. This sequential
pressure from the top plate 240 to the middle  part
230 to the base plate 220 to the aperture 250 ensures
that the sealing device 210 is  firmly fixed to the
can end 213 when in the closed position. This reduces
the risk of  missiling of the sealing device due to
increased pressure within the container/can., [046]
Although the feature referenced 248 has been
described as a continuous annulus it  will of course
be evident that other forms could equally be employed
such as a dis- continuous annulus or even separate
teeth-like projections. [047] Turning now to the
tamper evident feature it may be seen in Figure 5
that a score- line 282 is provided on the side of the
upper part 240 adjacent to the projection 280.  [048]
With reference to Figure 6, to open the sealing
device 210, a tool or finger in inserted under
projection 280, which is then raised to break the
score-line 282 breaks  such that the projection 280
bends away from the upper part. 240. Strap 262
underneath  the upper part 240 limits the amount
which the projection 280 can be bent, an angle of  30
degrees being ideal. This ensures that the projection
280 is still connected to the   upper part 240 in a
manner that continued lifting action of the
projection will lift the  upper part 240 away from
the middle part 230. [049] Figure 7 shows the sealing
device after continued lifting of projection 280 has
taken  place. Venting of the container occurs as the
vent plug 270 lifts out of the vent hole  272. The
annulus 248 then lifts away from and out of the
corresponding slot in the  middle part 230.
Accordingly, the radially outward pressure which had
previously been  applied by this annulus 248 to the
sealing of the middle, part 230 to the base part 220
and thus to the can aperture 250 is relieved. [050]
The pivoting action achieved by the beaks 245, the
fulcra 224 and the pocket 226  levers the middle part
away from the base part 220 by means of pulling the
end 280  towards the left hand side, as shown in the
figures. [0511 Once the middle part 230 has been
completely disengaged with the base part 220,  



the upper and middle parts 230,240 may be angled away
from the base part 220 and  aperture 250 by hinge 225
as shown in Figure 8. This means that the upper and
middle  parts 230,240 of the sealing device can be
moved out of the way so as to provide  unimpeded
access to the aperture 250. Accordingly, it is
possible to drink straight from  the can without
being obstructed by the sealing device. By having two
fulcra 224  which are spaced apart, rather than a
single fulcrum, a drinking channel is provided
between the fulcra. [052] Figure 8 further shows how
the upper part 240 may be held in place by resting
the WO 2007/039367 PCT/EP2006/065954  8 beaks 245
underneath the curl 217 of the can 212. [053] Figure
9 shows a perspective view of the sealing device in
the fully opened position  with an associated
container. [054] To re-seal the sealing device the
upper part is un-hooked from the rim 217 of the  can
212 and the sealing device returned to the position
shown in Figure 7. Then the  middle part is levered
back into sealing engagement with the base part 220
by means  of the beaks 245, pocket 226 and fulcra
224. [055] Since the pressure applied by annulus 248
against middle part 230 is only applied  when the
sealing device is fully closed it is relatively easy
to force the middle part 230  into correct and
sealing engagement with the base part 220. However,
once the upper  part 240 has then been pushed
completely down onto the middle part 230 the annulus
248 provides the sealing pressure to seal the base
part 220 to the can aperture 250 as  described above.
[056] Evidence that the sealing device has been
opened, even if it has been re-sealed, is  apparent
from the projection 280 which will no longer be
rigidly connected to the  upper part 240 but only
connected by means of the strap 262. [057] Although
the invention has been described above with reference
to a can 212, it  may of course be used with other
containers. 9  Claims 1. A one-piece sealing device
for use with a container end, operable  between a
closed position and an open position in which when
the  sealing device is folded into a closed position
in which the folded  



sealing device comprises an upper part, a middle part
and a base part,  hinged together, the sealing device
further comprising leverage means  for levering the
sealing device from the closed position to the open
position, characterised in that, the sealing device
is recloseable by using the leverage means to lever
the sealing device from the open position to the
closed position; and  the leverage means comprises a
beak and a complementary pocket and  fulcrum, the
beak being provided on the upper part and the pocket
and  fulcrum on the base, or vice versa. 2. A sealing
device according to claim 1, in which the upper part
is sub- stantially planar and has a lower surface
which, when the sealing device  is in the closed
position, lies adjacent the middle part and in which
the  beak has an upper surface which lies at a level
lower than the upper  surface of the upper part. 3. A
sealing device according to any preceding claim, for
fixing to an  aperture of the container end, in which
the upper part further comprises  an element for
applying sealing pressure to the middle part, in
which  the middle part has means for transferring
this pressure onto the base  part and the base part
has means for transferring this pressure onto an
edge of the aperture to fix the sealing device to the
container end. 4. A sealing device according to any
preceding claim, further comprising  means for
holding the sealing device in the open position. 10
5. In combination, a one-piece re-sealable sealing
device according to any one of claims 1 to 4, and a
container having the container end,  characterised in
that, the sealing device further comprises means for
co-operating with the  container to hold the sealing
device in the open position. 


