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(57) Abrege(suite)/Abstract(continued):

iInwardly tapered; a closure (2) for said neck (1), the closure (2) having a base portion (3) and a skirt portion; a first screw thread on
the neck (1); a second screw thread on an inner surface (/) of the skirt of the closure (2); said first and second screw threads being
configure to enable a user to secure, remove and resecure the closure (2) into a sealing position on the neck (1) by rotation of the
cap on the neck (1); a sealing plug (8) extending from said base portion (3) of the closure (2) inside and substantially concentric
with said skirt portion of the closure (2), whereln the sealing plug (8) comprises a plurality of circumferential sealing ribs (9) on an
outer surface of said sealing plug (8) for engagement with said inner surface (/) of the container neck (1) when the closure (2) Is
secured on the container neck (1); at least one flexible sealing fin (10, 11) between the sealing plug (8) and the closure (2) skirt for
engagement with the lip (5) of the container when the closure (2) Is secured on the container neck (1); and at least one
circumferential sealing (14) rib on an Inner surface of said closure (2) for engagement with an outer surface of the container neck

(1) proximate to said lip (5) when the closure (2) Is secured on the container neck (1). The assembly Is especially suitable for
forming gas-tight seals on carbonated beverage containers.
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(§7) Abstract: The invention provides a container closure (2)
assembly comprising: a container neck (1) having side walls
defining an opening at one end thereof and a lip (5) extending
around the opening, wherein an inner surface (7) of the side
walls proximate to said lip (5) is inwardly tapered; a closure
(2) for said neck (1), the closure (2) having a base portion (3)
and a skirt portion; a first screw thread on the neck (1); a second
screw thread on an inner surface (7) of the skirt of the closure
(2); said first and second screw threads being configure to en-
able a user to secure, remove and resecure the closure (2) into
a sealing position on the neck (1) by rotation of the cap on the
neck (1); asealing plug (8) extending from said base portion (3)
of the closure (2) inside and substantially concentric with said
skirt portion of the closure (2), wherein the sealing plug (8)
comprises a plurality of circumferential sealing ribs (9) on an
outer surface of said sealing plug (8) for engagement with said
inner surface (7) of the container neck (1) when the closure (2)
is secured on the container neck (1); at least one flexible seal-
ing fin (10, 11) between the sealing plug (8) and the closure (2)
skirt for engagement with the lip (5) of the container when the
closure (2) is secured on the container neck (1); and at least one
circumferential sealing (14) rib on an inner surface of said clo-
sure (2) for engagement with an outer surface of the container
neck (1) proximate to said lip (5) when the closure (2) is secured
on the container neck (1). The assembly is especially suitable
for forming gas-tight seals on carbonated beverage containers.
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PLUG SEALS FOR USER-FRIENDLY CAP ASSEMBLIES

The present invention relates to improved seals for container closure
assemblies. The invention is especially applicable to the sealing of containers In
substantially gas-tight and liquid-tight fashion, such as the sealing of carbonated

and non-carbonated beverage containers.

It is well known to provide beverage containers of glass, paper, card, metal
or plastic having a screw top that can be resecured on the boitle neck. It is
desirable to provide such containers with a screw top closure assembly that
provides an airtight and liquid-tight seal to retain the quality of the beverage both
during initial transport and storage, and after partial consumption of the contents

when the closure has been resecured onto the container neck.

Certain existing container and closure assemblies make use of an
elastomeric liner in the base of the closure cap. This liner is pressed against the
lip of the bottle neck when the cap is screwed firmly onto the bottle neck, and the
compression between the soft, deformable liner and the lip of the container
provides a tight seal. Unfortunately, the manufacture and insertion of the liner into
the closure cap are relatively costly additional process steps. Furthermore, care
must be taken not to over-tighten such closures onto the container neck, since the

liner can become brittle or damaged if excessive pressure is applied thereto.

It is also known to provide a cylindrical plug seal projecting downwardly
from the base of the closure cap, such that the plug forms an interference fit with
an inner surface of the bottle neck close to the lip of the bottle. Effective sealing
by such plug seals requires the cap to be screwed down very tightly on the
container neck in order to deform the base of the cap and thereby force the plug :
radially outwardly into a tight sealing engagement with the container neck. It is

very often the case that such caps are under-tightened, especially by children and

elderly users. Furthermore, a sufficient sealing force can only be achieved by the
use of threads on the cap and the neck having a low pitch, such that the closure
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torque applied to the cap is leveraged into a very strong downward sealing force
between the lip of the container and the closure base.

A need, therefore, exists for a screw-top container and closure arrangement that
can provide an effective seal without the need for a liner, and also without the need

for a strong axial sealing force between the container neck and the closure.

The present invention provides a container closure assembly comprising: a
container neck having side walls defining an opening at one end thereof and a lip
extending around the opening, wherein an inner surface of the side walls proximate
to said lip is inwardly tapered; a closure for the neck, the closure having a base
portion and a skirt portion; a first screw thread on the neck; a second screw thread
on an inner surface of the skirt of the closure ; said first and second screw threads
being configured to enable a user to secure, remove and resecure the closure into
a sealing position on the neck by rotation of the cap on the neck; a sealing plug

extending from the base portion of the closure inside and substantially concentric

with the skirt portion of the closure, wherein the sealing plug comprises a plurality of
circumferential sealing ribs on an outer surface of said sealing plug for engagement
with said inner surface of the container neck when the closure is secured on the
container neck; at least one fiexible sealing fin between the sealing plug and the
closure skirt for engagement with the lip of the container when the closure is
secured on the container neck; and at least one circumferential séaling rib on an

inner surface of said closure for engagement with an outer surface of the container

neck proximate to said lip when the closure is secured on the container neck. In
use, a first one of said container closure assembly comprising:

a container neck having side walls defining an opening at one end thereof
and a lip extending around the opening, wherein an inner surface of the side walls

proximate to said lip is inwardly tapered,;

a closure for said neck, the closure having a base portion and a skirt portion:;

a first screw thread on the neck;:
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a second screw thread on an inner surface of the skirt of the closure;

‘said first and second screw threads being configured to enable a user to secure,
remove and resecure the closurs intoc a sealing position on the neck by rotation of

the cap on the neck;

a sealing plug extending from sald base portion of the closure inside and
substantially concentric with said skirt portion of the closure, wherein the sealing
plug comprises a plurality of circumferential sealing ribs on an outer surface of said
sealing plug for engagement with said inner surface of the container neck when the

closure is secured on the container neck;

at least one flexible sealing fin between the sealing plug and the closure skirt

for engagement with the lip of the container when the closure is secured an the

container neck: and

at least one circumferential sealing rib on an inner surface of said skirt of the

closure for engagement with an outer surface of the container neck proximate to
- said lip when the closure is secured on the container neck,

wherein in use a first one of said sealing ribs (9) on the plug is located substantially
the same distance from the bottom of the closure as a first one of the sealing ribs
(14) on the inner surface of the closure, whereby the lip of the container neck is
pinched between the said first sealing ribs when the closure Is in the secured

position on the container neck.

Preferably, the closure assembly according to the present invention is applied to a
carbonated beverage container, such as a moulded plastic or glass carbonated

beverage bottle.

The inventive arrangement of sealing ribs and sealing fins is new, and provides
surprisingly improved sealing at low sealing forces. Preferably, there are two of said
sealing ribs, but in some embodiments there are preferably from 3 to 10 of the
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ribs, and most preferably 4 to 6 ribs. Preferably, the taper of the inner sealing

surface of the container neck is from 1° to 10° from the longitudinal axis of the

neck, more preferably from 2° to 6°.

Preferably, at least one of the sealing ribs has a substantially triangular cross-
section, for example substantially equilateral triangular. This enables the sealing
force to be concentrated in the tip of the sealing rib to maximise sealing
effectiveness. Preferably, at least one of the sealing ribs has a height in the range
of 10 to 500 micrometers, more preferably 50 to 250 micrometers. Such micro
sealing ribs are especially effective to concentrate the sealing force and achieve
an effective seal with a substantially smooth sealing surface on the container neck.
Furthermore, such micro ribs are especially easy to mould in high-speed cap
moulding equipment, and to bump off the mould mandrel of the equipment after

moulding.

A further advantage of using multiple sealing ribs on the sealing plug is that the
plurality of sealing ribs may have more than one height in order to optimise
sealing. For example, the height of the sealing rib closest to the base of the
closure may be great?r than the height of the sealing rib remote from the base of
the closure. This allows the sealing rib closest to the base of the closure (i.e.
closest to the lip of the container) to deform more that the sealing rib furthest from

the base of the closure.

Preferably, the outer surface of the sealing plug is tapered inwardly from the base

of the closure. The mean angle of taper is preferably from 1° to 10° from the

longitudinal axis of the neck, more preferably from 2° to 6°.

The sealing fins may have their base in the base of the closure between the skirt
and the sealing plug, or they may extend inwardly or outwardly and downwardly
from the base of the skirt or the sealing plug. Preferably, at least one of the
sealing fins extends in a direction downwardly and outwardly from the base of the
closure between the sealing plug and the closure skirt. Preferably, the closure
comprises two or four sealing fins extending around the closure in concentric
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fashion. Preferably, two sealing fins are disposed substantially symmetrically on
either side of the container lip to provide a balanced sealing pinch on the lip.

Preferably, the container closure assembly comprises a second sealing fin
extending downwardly and inwardly from the base of the closure between the
sealing plug and the closure skirt. The first and second sealing fins then seal
against opposite sides of the container lip, preferably in substantially symmetrical
and balanced fashion. The first and second sealing fins flex in opposite directions
as the closure is secured onto the container neck. This dual action ensures that at
least one, and usually both, of the sealing fins makes a pressure-tight seal against

the lip.

Preferably, the height of the sealing fins is greater than their width at their base.
Preferably, the cross-section of the sealing fins is substantially in the shape of an
isosceles triangle. Preferably, at least one sealing fin has a height of from 1 to 4

mim.

The sealing fins alone may lack sufficient resilience to form a secure pressure-tight
seal against the top of the container lip. Therefore preferably at least one stop
surface is provided proximate to the base of the closure, positioned and arranged
such that at least one sealing fin abuts against the stop surface when the closure
is secured on the container neck. Preferably, two flexible fins are provided for
sealing on either side of the container lip, as described above, and two stop
surfaces are provided at the bases of the sealing plug and the closure skirt for
abutment against each of the sealing fins at the fully secured and pressure-tight

position.

Preferably, the container lip is rounded to provide for easy and comfortabie
drinking directly from the container neck, and more preferably it is fully radiused In
cross-section. It is a further advantage of the present invention that the sealing
arrangement is so effective that it can provide a pressure-tight seal on a fully

radiused container lip.
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The container closure assembly according to the present invention comprises a
further circumferential sealing rib on an inner surface of the closure skirt tor
engagement with an outer surface of the container neck. More preferably, the
circumferential sealing rib is located proximate to the base of the closure.
Preferably the further circumferential sealing rib has the dimensions and shape as
hereinbefore described for preferred embodiments of the sealing ribs on the
sealing plug. Most preferably, the further circumferential sealing rib is located at
substantially the same height above the base of the closure as one of the
circumferential sealing ribs on the sealing plug, whereby it cooperates with the
said one of the sealing ribs to provide sealing ribs symmetrically disposed on

~ either side of the container lip to apply a symmetrical sealing pinch.

The container closure assembly according to the present invention is especiaily
suitable for use in conjunction with thread arrangements that are quick and easy 1o

secure and resecure, wherein the closure can be secured and resecured on the

container neck by a single smooth rotation through 360° or less, more preferably

180° or less, and most preferably about 90°.

Preferably, the first and second threads are multiple start threads such as two-start
threads or three-start threads, and more preferably they are four-start threads.
This further assists securing of the closure on the neck, since the user needs to
rotate the cap less in order to find a thread start. Preferably, the threads are
substantially free-running or parallel threads. That is to say, the threads on the
closure and cap slide past each other freely without forming an interference fit

between the thread segments on the closure and cap.

Preferably, the first and second threads are continuous helical threads. That is to
say, they are not bayonet-type threads that require a stepped motion of the
closure to secure the closure on the neck, but rather they define a substantially
continuous helical thread path having a thread gradient less than 90 degrees
substantially throughout. Preferably the threads have a mean thread pitch of from

5° to 25°, more preferably from 10° to 20°.
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Steeply pitched threads provide advaniages in terms of ease of use and more
reliable separation of tamper-evident rings from the closure skirt. However, it will
be appreciated that such steeply pitched threads result in a relatively small
leverage of rotational force applied to the closure into downward force on the
closure, and it is a feature of the sealing arrangement according to the invention
that it can provide a reliable pressure-tight seal without strong downward force

being applied to the closure as in previous sealing arrangements.

Preferably, the container and closure further comprise complementary locking
elements on the container neck and the closure that block or resist unscrewing of
the closure from the fully secured position on the container neck until a
pfedetermined minimum opening torque is applied. More preferably, the locking
elements comprise a longitudinal locking rib on one of the container neck or the
skirt portion of the closure, and a complementary locking ramp on the other of the
container neck and the skirt portion of the closure, said locking rib abutting against
the retaining edge of the locking ramp when the closure is fully secured on the

container neck.

The locking arrangement helps to prevent the closure from backing off under
pressure from inside the container. It also provides a positive click that indicates
to the user when the closure has been screwed onto the neck sufficiently to

achieve a pressure-tight seal.

Preferably, the container closure assembly according to the present invention
further comprises a projecting stop surface on one of the container neck and the
closure skirt for abutment against a second stop or a thread on the other of the
container neck or the closure to block over-tightening of the closure beyond a
predetermined angular sealing position of the closure on the container neck. The
stop means acts in conjunction with the locking arrangement to ensure that exactly
the right degree of screwing of the closure is achieved in order to provide a

pressufe-tight seal with the sealing arrangement of the present invention.



CA 02429395 2008-02-07

7

Suitable locking and stop arrangements are described in detail in WO 91/18799
and WO 95/05322,

A ST
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5 Preferably, the torque required to secure the closure in a sealing position on the
container neck is less than 1.2 Nm, more preferably less than 1 Nm and most
preferably from about 0.7 to about 0.9 Nm. This is the torque required to engage
the oornplementary\ locking arrangement (where present) at the sealing position, or
otherwise the force required to substantially eliminate gas leakage at normmal

10 carbonated beverage pressure differentials.

Preferably, the assembly achieves a sealing pressure around at least one
circumiferential surface between the container neck and the closure at the fully
closed position of at least about 7 MPa (1000 psi), preferably at least about 10.5

15 Mpa (1500 psi), pfeferably over a tsmperature range of from about 0°C to about
40°C, and preferably over an pressure range within the container of from about
zero to about 1.2MPa gauge (175 psig), i.e. covering the maximum ranges of

- temperature and pressure required for carbonated beverages. Preferably, the

assembly provides at least two such circumferential seals, preferably over the

20 whole of the above temperature and pressure ranges.

An embodiment of the present invention will now be described further by way of
example with reference to the accompanying drawings, in which:- |

25 Figure 1 shows a comparalive view of a container neck (in elevation) and a
closure (in cross section) secured 1o the neck in a sealing position, wherein the left

side of the closure is shown with a prior art sealing liner and the right side of the
closure is shown with a sealing arrangement in accordance with the present

invention; and
30 Flgure 2 shows a detailed view in cross section of the lip region of a container

closure assembly according to the present invention from Figure 1, with the
closure at the sealing position. The deformation of the closure and stress contours
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are shown in the drawing as calculated by Finite Element Analysis for an
unpressurized container at 32°C (90°F); .
Figure 3 shows a detail view calculated in similar fashion as for Fig.2 for a
container pressurized to 0.71MPa gauge (103 psig) at 32°C (90°F);

5 Figure 4 shows a detail view calculated in simlilar fashion as for Fig.2 for an
unpressurized coniainer at 42°C (108°F); \
Figure 5 shows .a detail view calculated in similar fashion as for Fig.2 for a
container pressurized to 0.71MPa gauge (103 psig) at 42°C (108°F);

10 Referring to Figure 1, the container neck 1 and closure 2 are provided with fast-

turmn, steeply-pitched threads incorporating a pressure safely feature. The deta!ls
of the construction and manufacture of these threads is described in detail in our
TISIT\E Telg A48 patent appunces {e i VU L O5322_._W0 97/21692 anql_WQ 99/1922__?.

-

WSO Lo A R Y SRl DY BN AN A B B ok L L DR b d FERLE X A £h @I 6 1 VORI LA 5 IS N R R T S L F e AT D b S 2t Rl R EIRISS:

15 They will not be described further here.

The closure 2 comprises a base 3 and a skirt 4. The container neck 1 terminates
in & rounded, smooth surfaced lip 5. Conventionally, this lip forms a pressure-tight
seal with an slastomeric liner 6 shown hatched in the “prior art” portion of figure 1.

Refening to Figures 1 ahd 2 to 5, the improved sealing arrangement according to

the present invention comprises an inwardly tapered inner surface 7 of the

container neck adjacent to the lip. A cylindrical sealing plug 8 projects downwardly
from the base of the closure cap, and is itself tapered substantially in parallel with
25 the inner surface of the neck. However, instsad of a simple interference fit
between the sealing plug and the container neck, there are provided two

substantially circumferential continuous sealing ribs 9 on the outer surface of the
sealing plug. The circumferential sealing ribs 9 have a substantially equilateral

tnangular cross-section, and are approximately 150 micrometers high, in the
30 unstressed state. However, they deform as shown in the drawings when pressed
against the normally harder material (glass or PET) of the container neck to form
the pressure-tight seal. The smalt dimensions of the sealing ribs enable a
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pressure tight seal to be achieved without substantial force having to be applied to

the sealing plug to form the seal.

Two flexible sealing fins 10, 11 extend downwardly by about 2mm from the base of
the closure between the closure skirt and the sealing plug. The sealing fins flex in

opposite directions to form seals substantially symmetrically on either side of the

" rounded top of the container lip as the sealing position is reached. A tight seal is

assured by abutment of the sealing fins 10, 11 against the respective stop

surfaces 12, 13.

Finally, a further circumferential sealing rib 14 Is provided on the skirt of the
closure close to the base of the closure for engagement with an outer surface of
the container closure close to the lip. The unstressed shape and size of the
sealing rib 14 is preferably similar to the preferred ranges for the sealing ribs 9.
Again, the small size of the sealing rib 14 enables an effective seal to be achieved
without a high sealing force. Furthermore, in use, the sealing rib 14 is located
substantially opposite the sealing rib 15 located closest to the base of the closure
on the sealing plug. The sealing ribs 14 and 15 cooperate to pinch the container
lip to provide highly effective seals over the whole range of temperature and

pressure.

The above arrangement provides five distinct circumferential sealing surfaces,
designated A to E in Fig. 3. The contact pressures in MPa at these surfaces were
calculated for by finite element analyses. These calculations were made
assuming that conventional polyethylene materials were used for the closure and
conventional PET for the container neck, and further assuming typical carbonated
beverage container neck dimensions). The calculated values in MPa are as

follows:

b E
Fig. 2 5.2 28.3 28.3 19.3 28.3 l
Flg 3 26.9 . 26.9 ) 26.9
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Fig. 5 . 29.6 | 0 | Nha 29.6

The sealing arrangement enables the closure to be secured and resecured on the

container neck without the need for high torque or low pitched threads to force a
seal. There is a complementary locking arrangement on the container neck and
the closure as described in the International patent applications listed above to
signal to the user by means of a click when a sealing engagement has been
achieved . The locking arrangement is also associated with a stop surface to
prevent over-tightening of the closure on the neck, but in any case the sealing

arrangement according to the invention is less sensitive to over tightening because

there is no elastomeric liner.

Note that the assembly according to the invention uniquely provides at least two
circumferential seals having a sealing pressure greater than 10MPa over the
whole range of temperature and pressure normailly encountered in carbonated
beverage containers. It can also be seen that the flexible fins undergo very little
plastic deformation in the closed and sealing position, whereby they permit the
closure to be resecured on the neck in pressure-tight fashion, for example if only
a part of the contents of the container is consumed immediately after opening. |t
can further be seen that the closure is suitable for application to container necks
having rounded top lips, such as glass container necks and plastic container necks

having a rounded lip to assist drinking directly from the neck.

The above embodiment has been described by way of example only. Many other
embodiments falling within the scope of the accompanying claims will be apparent

to the skilled reader.
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CLAIMS

1. A container closure assembly comprising:

a container neck having side walls defining an opening at one end thereof and a
lip extending around the opening, wherein an inner surface of the side walls proximate

to said lip is inwardly tapered,;
a closure for said neck, the closure having a base portion and a skirt portion;
a first screw thread on the neck;

a second screw thread on an inner surface of the skirt of the closure;
said first and second screw threads being configured to enable a user to secure,

remove and resecure the closure into a sealing position on the neck by rotation of the

cap on the neck;

a sealing plug extending from said base portion of the closure inside and
substantially concentric with said skirt portiori of the closure, wherein the sealing plug
comprises a plurality of circumferential sealing ribs on an outer surface of said sealing
plug for engagement with said Inner surface of the container neck when the closure is

secured on the container neck:

at least one flexible sealing fin between the sealing plug and the closure skirt for
engagement with the lip of the container when the closure is secured on the container

neck: and

at least one circumferential sealing rib on an inner surface of said skirt of the -

closure for engagement with an outer surface of the container neck proximate to said lip

when the closure is secured on the container neck,

wherein in use a first one of said sealing ribs (9) on the plug is located
substantially the same distance from the bottom of the closure as a first one of the
sealing ribs (14) on the inner surface of the closure, whereby the lip of the container
neck is pinched between the said first sealing ribs when the closure is in the secured

position on the container neck.

WIS IV ISR F AT IORT LLL O8N 401 s RIS L F S ENENURL (APEBET o S L RRATITIABL I TRV 08T H £35E 1B < I S T LTS YRR T L IR 1 WA MR TIYE WS- )L - BTES- STy RIAE TS WELEZE R Y eR B SRR L8 Nt/ 01 ¢ 5 SRV EE -2 L SRS I §5 A O A1 0L M UMESLT A S S 24 2 ED0 ) SREFIT EPINTUR 0+ I SIS { SnJO0AXIRT T i B ANNE: Q2R £ 55 TUV TS VE IIA XN 470



CA 02429395 2008-02-07

12

2. A container closure assembly according to claim 1, wherein at least one of the
sealing ribs on the plug or the inner surface of the closure has a substantially triangular

cross-section.

3. A container closure assembly according to claim 1 or 2, wherein the sealing ribs
on the plug or the inner surface of the closure have a height in the range of 10
micrometers to 250 micrometers.

4. A container closure assembly according to claim 1, 2 or 3 wherein the plurality of
sealing ribs on the sealing plug have more than one height.

5. A container closure assembly according to claim 4, wherein the sealing rib on the
sealing plug furthest from the base of the closure has a greater height than the sealing
rib closest to the base of the closure.

6. A container closure assembly according to claim 1, 2, 3, 4 or 5, wherein the outer
surface of the sealing plug is tapered inwardly from the base of the closure.

/. A container closure assembly according to any one of claims 1 to 6, wherein at
least one said sealing fin extends downwardly and ocutwardly from the base of the
closure between the sealing plug and the closure skirt.

8. A container closure assembly according to claim 7, further comprising a second
sealing fin extending downwardly and inwardly from the base of the closure between the

sealing plug and the closure skirt.

0. A container closure assembly according to any one of claims 1 to 8, wherein at
least one said sealing fin has a height of from 1 mm to 4 mm.

10. A container closure assembly according to any one of claims 1 to 9, wherein at
least one stop surface is provided proximate to the base of the closure, whereby at least
one sealing fin abuts against the stop surface when the closure is secured on the
container neck.

11. A container closure assembly according to any one of claims 1 to 10, wherein the
container lip is semi-circular.

ML VLY R TR VR ER ELYEINCA Lo DM S AR DR e T RL 2 3 1 £ w S T L Bv PO S K oA PRI 33 PP LEERR AL IS MURPIRT O IRNRTISACF TR T T 0 IO 21 3 E T RIS LSS $ SRR daw B T RIS DR MR T LI 82t ¢ = LR UGN 3 » Y ERRIVNE S 5 s RREE 1L KD S PSP ot $ 25 SOt M X QL TR 2 | EMSEEATI IS ENE SR I T TS AP 5 3 SHE 2R I T 2R L EFALS LSRN AY



CA 02429395 2008-02-07

13

12. A container closure assembly according to any ons of claims 1 to 11, wherein the
closure can be secured and resecured on the container neck by a single smooth

rotation through 360° or less.

13. A container closure assembly according to claim 12, wherein the rotation is

through 180° or less.

14. A container closure assembly according to claim 12, wherein the rotation is
through 90° or less. '

15. A container closure assembly according to any one of claims 1 to 14, wherein the
first and second threads are multiple start threads.

16. A container closure assembly according to any one of claims 1 to 15, wherein the
first and second threads are substantially continuous helical threads.

17. A container closure assembly according to any one of claims 1 to 16, wherein the
container and closure further comprise complementary locking elements on the
container neck and the closure that block or resist unscrewing of the closure from the
fully secured position on the container neck until a predetermined minimum open‘ing
torque is applied.

18. A container closure assembly according to claim 17, wherein the locking
elements comprise a longitudinal locking rib on one of the container neck or the skirt
portion of the closure, and a complementary locking ramp on the other of the container
neck and the skirt portion of the closure, said locking rib abutting against the retaining
edge of the locking ramp when the closure is fully secured on the container neck.

19. A container closure assembly according to any one of claims 1 to 17, further
comprising a projecting stop surface on one of the container neck and the closure skirt
for abutment against a second stop or a thread on the other of the container neck or the
closure to block over-tightening of the closure beyond a predetermined angular sealing

position of the closure on the container neck.
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20. A container closure asserhbly according to any one of claims 1 to 19, wherein the
torque required to secure the closure in a sealing position on the container neck is from
about 0.7 Nm to about 0.2 Nm.

21. A container closure assembly according to any one If claims 1 to 20, wherein the
assembly achieves a sealing pressure around at least one circumferential surface

between the container neck and the closure at the fully closed position of at least about

7 MPa (1000 psi).

22. A container closure assembly according to claim 21, wherein the assembly
provides at least two such circumferential seals between the container neck and the
closure at the fully closed position.

23. A beverage container comprising a container closure assembly according to any
one of claims 1 to 22. |

24. A beverage container according to claim 23 which is a carbonated beverage
container.

25. A container closure assembly comprising:

a skirt portion;

a base portion; .

a sealing plug extending from the base portion of the closure inside and substantially
concentric with the skirt portion;

a plurality of circumferential sealing ribs on an outer surface of said sealing plug for
engagement with an inner surface of a container neck when the closure is secured on
the container neck; at least one flexible sealing fin between the Sealing plug and the
skirt portion for engagement with a lip of the container when the closure is secured on
the container neck;

at least one circumferential sealing rib on an inner surface of the skirt of said closure for
engagement with an outer surface of the container neck proximate to said lip when the
closure is secured on the container neck in which a first one of the plurality of
circumferential ’sealing ribs on the outer surface of the sealing plug and at least one
circumferential of sealing rib on the inner surface of the skirt of the closure are

FRHE FLL RS TR RIS VIR S 32T R AL A ANS TR T I R A L SOUEREA TR 1§ MEAVAY T 1N S50 = | o RIS A €2 3PS N SR s M S A RO AN RS L ENTRIE L p E3WreS IAT T A 448 Nas AUECADRAD RV DB LS » L TARTDDARNY [ BE AT F ID0L8EN &« JAY N TN ARTAMILYD: * Y S - LRGNV SEAE % D SR A DRRTTAI TS ALV 12 dch SRR D e $3 23300 2 MFFR 45 Sl !



CA 02429395 2009-03-04

15

substantially the same longitudinal distance from the base of the closure; and the
closure further comprising at least on stop surface proximate to the base portion and

engaging the at least one flexible sealing fin when the closure is secured on a container
heck.
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