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(57) ABSTRACT 

A container comprising a container body (1) having a circular 
opening (4) which defines an axis, a cap (5) to close the 
opening (4) and a collar (6), the cap (5) comprising an annular 
skirt (5B) having a plurality of spaced apart projections (5F) 
around its inner circumference and the collar (6) comprising 
a ring with a plurality of spaced part flaps (7), (or other 
radially moveable parts) provided thereon, the collar (6) 
being arranged to fit between the container body (1) and cap 
(5) with their axes aligned such that the projections (5F) 
engage axially facing Surfaces (6A) of the ring and the flaps 
(7) (or other radially moveable parts) engage an axially facing 
surface (3B) of a lip (or other features) (3) of the container 
body (1) whereby the cap (5) can be secured to the container 
body (1). 
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PACKAGING ARTICLE 

TECHNICAL FIELD 

0001. The present invention relates to containers, and par 
ticularly relates to containers for Supplying beverages to con 
Sumers. The invention has particular utility for the storage and 
Supply of carbonated and other sparkling drinks, but is also 
suitable for use with other types of drinks or other materials. 
The invention also relates to container bodies, a cap and the 
combination of a cap and collar for providing Such containers. 

BACKGROUND ART 

0002 Containers that have a separate ring or collar carry 
ing a screw thread for securing a cap to the container, are 
known from U.S. Pat. Nos. 3,603,472 and 4,576,296, Inter 
national Patent Application WO 84/01763, and European 
Patent Application EP 0517676, for example. The applicants 
have also proposed containers with cap-on-collar closures as 
described, for example, in WO 2006/000774 the disclosure of 
which is incorporated herein. 

SUMMARY OF INVENTION 

0003. The present invention seeks to provide improve 
ments over containers such as those disclosed in WO 2006/ 
OOO774. 
0004. According to a first aspect of the invention, there is 
provided a container comprising a container body including a 
circular opening which defines an axis, a cap to close the 
opening and a collar, the cap comprising an annular skirt 
portion having a plurality of spaced apart projections around 
its inner circumference and the collar comprising a ring with 
a plurality of spaced apart flaps, or other radially moveable 
parts, provided thereon, the collar being arranged to fit 
between the container body and cap with their axes aligned 
Such that said projections respectively engage axially facing 
surfaces of the ring and the flaps or other radially moveable 
parts engage an axially facing Surface of a lip (or other fea 
tures) of the container body whereby the cap can be secured to 
the container body. 
0005 According to a second aspect of the invention, there 

is provided a container comprising a container body includ 
ing an opening, a cap to close the opening and a collar 
arranged to fit between the container body and the cap, the 
collar having a plurality of spaced apart flaps or other radially 
moveable parts provided thereon and the cap having a first set 
of cam surfaces for urging the flaps or other radially moveable 
parts radially inwards to engage the container body and a 
second set of cam Surfaces for urging the flaps or other radi 
ally moveable parts radially outwards to disengage from the 
container body upon rotation of the cap relative to the collar. 
0006 Preferably, the cams of the first and second sets of 
cam Surfaces are arranged alternately around an inner Surface 
of the cap and rotation of the cap relative to the collar moves 
the flaps or other radially moveable parts from engagement 
with the first set of cam Surfaces into engagement with the 
second set of cam Surfaces. Each flap or other radially move 
able parts thus follows a chicane pathway during this rotation. 
0007 According to a third aspect of the invention, there is 
provided a container comprising a container body including 
an opening, a cap to close the opening and a collar, the collar 
being arranged to fit between the container body and the cap 
So as to secure the cap to the container body, the collar having 
one or more inwardly directed projections for engaging one or 
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more features of an external surface of the container body 
whereby rotation of the collar relative to the container body is 
limited, said one or more projections being provided on a 
resilient arm extending from said collar so as to be radially 
moveable into and out of engagement with said one or more 
features of the external surface of the container body. Prefer 
ably, said one or more projections are provided at the distal 
ends of resilient arms which extend part way around the inner 
circumference of the collar or which extend in a substantially 
axial direction from the collar. 

0008 According to a fourth aspect of the invention there is 
provided a container comprising a container body including 
an opening, a cap to close the opening and a collar arranged to 
fit between the container body and the cap, the cap being 
rotatable relative to the collar between a first position in 
which the cap is secured to the container body via the collar 
and a second position in which the cap is removable from the 
container body, the cap being secured to the collar by a 
threaded engagement therebetween, said threaded engage 
ment being arranged to provide a vent for venting gas from the 
container body, at least when the cap is in an intermediate 
position (between fully secured and fully released). 
0009. According to another aspect of the invention, there 

is provided a container comprising a container body includ 
ing an opening, a cap to close the opening and a collar 
arranged to fit between the container body and the cap, the cap 
being rotatable relative to the collar between a first position in 
which the cap is secured to the container body via the collar 
and a second position in which the cap is removable from the 
container body, the cap having skirt portion with a plurality of 
spaced apart apertures therein through which parts of the 
collar are visible so as to provide a visual indication as to 
whether the cap is in the first or second position relative to the 
collar. 

0010. According to a further aspect of the invention, there 
is provided a container body for use in providing a container 
as described above, the container body having a smooth lip 
extending around the opening thereof and one or more iso 
lated retaining features in an external surface thereof. The 
retaining features may be isolated recesses in an external wall 
of the container (spaced from a lip of the container), or a 
recess in the container lip or a stop feature provided on the 
underside of the container lip. Preferably, the external surface 
of the container body towards the open end thereof is sub 
stantially parallel-sided or flares outwards such that the con 
tainer body can be manufactured by an injection moulding 
process. Preferably, the container body is shaped so as to be 
nestable within another container body of the same shape. 
0011. According to a further aspect of the invention, there 

is provided a cap and a collar for use in providing a container 
as described above. The collar may be pre-assembled within 
the cap. The cap and collar may be arranged so as to be 
manufactured as a single component and then separated 
either before or after the collar has been assembled within the 
cap. The cap and collar may be joined by interconnecting 
parts which are ruptured as the cap is rotated relative to the 
collar. 

0012. According to yet a further aspect of the invention, 
there is provided a cap for use in providing a container as 
described above. Preferably, the cap has a skirt portion with a 
plurality of spaced apart apertures therein and a plurality of 
spaced apart projections around its inner circumference, 
respective apertures and projections being aligned with each 
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other whereby the apertures facilitate manufacture of the cap 
by an injection moulding process using a straight up and away 
injection moulding tool. 
0013 Further optional and preferred features of the inven 
tion will be apparent from the following description, from the 
drawings and from the Subsidiary claims of the specification. 
It should be noted that the preferred and optional features of 
the Subsidiary claims may be used with any of the aspects of 
the invention referred to above and in a wide variety of com 
binations in addition to those specified in the subsidiary 
claims. 
0014. The present invention also extends to other novel 
combinations of features described herein and is not limited 
to the inventions referred to above. 
0015. An advantage of the invention is that by providing a 
collar on a container body, to which a cap may be secured in 
order to close the container, which collar preferably may be 
removed from the container body, enables the container body 
to be free from exterior threads or othersecurement means for 
securing the cap thereto. Providing a beverage container that 
is free from exterior threads or other securement means 
enables the provision of a truly practical beverage container 
from which consumers may drink directly. This is because the 
presence of threads adjacent to the opening is a major reason 
for bottles and known wide-mouth containers being imprac 
tical as truly acceptable drinking vessels for consumers. 
0016 For the avoidance of doubt, it is to be understood 
that the term “collar as used in this specification does not 
include known cap-like parts that extend across openings in 
containers. 
0017. Other advantages that the present invention can (at 
least in some embodiments) provide, include the following: 
0018 De-coupling the method of securing the cap to the 
container body (i.e. via the collar) from any method of sealing 
the container (e.g. via a seal provided between the cap and the 
container body). This is to be contrasted from known contain 
ers in which an inner cap-like part both provides a seal against 
the container body and contributes to the securing of an outer 
cap to the container body, for example. Such de-coupling can 
often provide both better sealing and better securement. 
0019. The placing of the means of securing the cap to the 
container body (i.e. the collar, or parts (e.g. flaps) of the 
collar) under compression (between part of the cap and part of 
the container body) rather than under tension. This is to be 
contrasted from known containers in which an inner cap-like 
part contributes to the securing of an outer cap to the container 
body, via parts of the inner cap-like part that are placed under 
tension. The placing of securing parts under compression 
rather than under tension can often provide stronger secure 
ment. 

0020 Preferably, the container body of the invention 
includes one or more retaining parts by which the collar is 
retained on the container body until removal of the cap causes 
the collar to be removed or removable from the container 
body. Advantageously, the retaining part may be a rim or lip 
of the container body, preferably a radially-outwardly pro 
jecting lip. Preferably, the collar is retained on the container 
body by being trapped beneath the lip or other retaining part 
of the container body. Additionally or alternatively, the (or 
each) retaining part could be a recess (e.g. a depression or 
indentation) in a Surface, preferably an exterior Surface, of the 
container body. For example, the container body may be 
provided with one or more recesses provided around the 
exterior circumference of the container body. 
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0021. In preferred embodiments of the invention, the col 
lar can engage with and/or can be secured to the container 
body independently of the cap. That is, preferably the collar 
does not require the action or the presence of the cap in order 
for the collar to be engaged with and/or secured to the con 
tainer body. 
0022 Preferably, the collar comprises a plurality of flaps 
or other radially moveable parts arranged spaced-apart from 
each other along the circumferential extent thereof, the cap 
and the collar including cooperating securement means by 
which the cap may be secured to the collar. 
(0023 Preferably the flaps or other parts of the collar are 
indirectly connected to each other by means of a ring portion 
of the collar to which the flaps or other parts are directly 
connected. When the collar is attached to the container body 
with the container body upright and the opening uppermost, 
preferably the ring portion of the collar is the lowermost 
portion thereof, with the flaps or other parts extending sub 
stantially vertically therefrom. The flaps or other radially 
moveable parts of the collar preferably include radially-in 
wardly projecting shoulders which preferably engage with an 
axially facing Surface of the lip or other retaining part of the 
container body to retain the collar thereon. 
0024. The cap is releasably securable to the container 
body via the collar, preferably by means of a threaded engage 
ment with the collar. Consequently, the (or each) securement 
means of the collar and/or the cap preferably is a thread. The 
threaded engagement may comprise a screw-threaded 
engagement. Preferably, however, the threaded engagement 
is a bayonet-style engagement. The term “thread” as used 
herein includes (at least in the broadest aspects of the inven 
tion) continuous and discontinuous threads, (e.g. continuous 
and discontinuous screw threads), and bayonet-style threads, 
for example. Threads used in relation to the invention may, for 
example, comprise a plurality of segments (each thread seg 
ment comprising a said securement means), in which case the 
thread may be discontinuous (e.g. a discontinuous screw 
thread or a bayonet-thread), or it may be substantially con 
tinuous because the effect is that of a substantially continuous 
screw-thread pattern. 
0025. The use of thread features comprising a plurality of 
circumferentially spaced apart components reduces the 
torque required to release the cap. This is of particular impor 
tance with a wide mouth container otherwise the torque 
required to unscrew the closure may be difficult for user to 
apply by hand. 
0026. The opening of the container body is preferably a 
wide-mouth opening. By a “wide-mouth opening is meant 
(at least in its broadest sense) an opening of a size Suitable for 
a person to drink from the container in the same manner as 
from a drinks glass or similar drinking vessel. That is, in its 
broadest sense, the wide-mouth opening of the container (for 
embodiments of the invention having a wide-mouth opening) 
generally renders the container Suitable as a drinking vessel 
from which a beverage Supplied in the container may be 
conveniently drunk (in contrast to conventional narrow 
necked bottles and ring-pull cans which generally are not 
regarded as comfortable drinking vessels). In practice, this 
requirement means that the diameter of the wide-mouth open 
ing of the container will normally need to be at least 40 mm, 
preferably at least 45 mm, and more preferably at least 50 
mm. Additionally, an excessively wide opening is generally 
difficult for the consumer to drink from, and thus the wide 
mouth opening preferably has a diameter no greater than 150 
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mm, more preferably no greater than 100 mm, and especially 
no greater than 80 mm. A particularly preferred diameter 
range for the wide-mouth opening is 50 to 80 mm, and 
examples of particular preferred diameters include 53 mm 
and 63 mm. 
0027. Alternatively, the opening of the container body 
may be a narrow-mouth opening, e.g. a bottle-type opening. 
Such an opening may have a diameterofless than 40 mm, for 
example. Conventional standard bottle mouth sizes include 
diameters of 28 mm and 38 mm, and the opening of the 
container body of some embodiments of the present invention 
may have Such a diameter. 
0028. The container body preferably has no thread or 
thread segments on its exterior. Consequently, the container 
body preferably is comfortable for a consumer to drink 
directly from the container body. 
0029. A wide variety of thread forms for securing the cap 

to the container body via the collar, is possible. As indicated 
at the beginning of this specification, at least some embodi 
ments of the invention are intended for the storage and Supply 
of carbonated and other sparkling drinks, for example beers, 
ciders, sparkling wines (including champagne), other fizzy 
alcoholic beverages, and non-alcoholic fizzy and sparkling 
beverages, including sparkling water and carbonated soft 
drinks. For Such beverages, it is preferred for the engagement 
between the cap and the collar to include provision for gas 
venting upon partial removal of the cap from the container 
body, to prevent so-called “missiling of the cap whereby the 
cap is violently ejected from the container body as the con 
tainer is opened, by the gas pressure of the contents of the 
container. 
0030 Advantageously, therefore, the collar and the cap 
may include means, preferably engageable elements, to block 
or restrict removal of the cap from the collar beyond an 
intermediate position (between fully secured and fully 
released) when the cap is under an axial pressure in a direction 
emerging from the container body. 
0031 Preferably the cap, the collar and the container body 
are constructed and arranged to provide a vent for venting gas 
from the container body at least when the cap is in an inter 
mediate position (between fully secured and fully released). 
0032. In some embodiments of the invention, the removal 
of the cap from the container body may cause the removal of 
the collar from the container body. Additionally or alterna 
tively, the act of removal of the cap from the container body 
may cause the collar to be removed from the container body 
together with the cap. That is, the collar may be removed from 
the container body together with the cap, for example as 
described above. 

0033. In some embodiments of the invention, the cap and/ 
or the collar may include tamper-evident means (e.g. a 
tamper-evident band). Preferably the tamper-evident means 
is ruptured or removed from the cap or the collar (respec 
tively) by the act of removal of the cap from the container 
body. Advantageously, the tamper-evident means and/or the 
collar may include means to prevent the cap from accidentally 
unscrewing from the collar under the influence of pressuriza 
tion within the container (e.g. due to a pressurized beverage 
held in the container). 
0034 Embodiments of the invention preferably include 
sealing means to seal the container. Such sealing means may 
comprise part of the cap and/or the container body and/or the 
collar and/or a separate component, for example. Preferred 
sealing means include sealing flanges and/or other sealing 
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members, for example gaskets and the like. Another possible 
sealing member is a membrane seal, for example comprising 
a metal foil seal (e.g. formed from aluminium foil), which 
may optionally be provided with one or more polymer layers 
on one or both major surfaces thereof. The foil seal may 
provide an excellent gas barrier, for example. Advanta 
geously, the use of a metal foil seal may enable the formation 
of a seal by induction heating, e.g. by bonding one or more 
polymer layers to the container body and/or to the cap. The 
foil seal or other membrane seal may be provided on the cap 
and/or the container body and/or the collar and/or separately. 
0035. The container and its components may be made 
from any suitable material, including metal and/or glass and/ 
or polymer material. Polymer materials are generally pre 
ferred for the cap and the collar, especially polyolefins, e.g. 
polyethylene or polypropylene. The container body prefer 
ably is formed from glass or polymer material, especially a 
polyolefin, e.g. polyethylene terephthalate (PET). The poly 
meric components preferably are formed by moulding, espe 
cially injection moulding and/or blow moulding. 
0036 References to directions such as upwards, down 
wards, vertically, etc. used herein should be understood as 
referring to directions relative to a container when standing 
upright on a horizontal Surface. 

BRIEF DESCRIPTION OF DRAWINGS 

0037. The invention will now be further described, merely 
by way of example, with reference to the accompanying 
drawings, in which: 
0038 FIG. 1 is an exploded view of the components mak 
ing up a first embodiment of a container and closure therefore 
according to the invention; 
0039 FIGS. 2A and 2B are perspective views from above 
and below of the container shown in FIG. 1, and FIG. 3 in a 
Vertical section through a wall of the container, 
0040 FIGS. 4 and 5 are perspective views from above and 
below of a first part of the closure shown in FIG. 1; 
0041 FIG. 6 is an enlarged, horizontal sectional view of 
the first part of the closure viewed from above: 
0042 FIGS. 7 and 8 are perspective views from above and 
below of a second part of the closure shown in FIG. 1; 
0043 FIG. 9A is a vertical sectional view of the container 
and closure when assembled together, with the closure in 
sealing engagement with the container, and FIG. 9B is an 
enlarged view of part of FIG. 9A; 
0044 FIG. 10A is a vertical sectional view of the container 
and closure when assembled together with the closure ready 
for removal from the container, and FIG. 10B is an enlarged 
view of part of FIG. 10A: 
0045 FIG. 11A is a plan view of first and second parts of 
the closure formed as one piece, FIG. 11B is an enlarged view 
of the connection between the two parts and FIGS. 11C-11E 
illustrate how the second part is pivoted into location within 
the first part; 
0046 FIGS. 12A-12C illustrate a second embodiment of a 
container according to the present invention having a cap 
without apertures formed therethrough: FIG. 12A is a per 
spective view of the cap from above, FIG. 12B is a partial, 
perspective showing the interior of the cap and FIG. 12C is a 
side view of the cap when secured to a container body; 
0047 FIGS. 13 A-13C illustrate a modified form of con 
tainer body which may be used in other embodiments of the 
invention having a stop member beneath a lip of the container 
instead of a stop member in the form of a recess in the 
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container wall: FIG. 13A is a perspective view of such a 
container body and FIGS. 13B and 13C are enlarged, perspec 
tive views of the stop member showing the two ends thereof; 
0048 FIGS. 14A-14D illustrate a modified form of collar 
which may be used in other embodiments of the invention: 
FIG. 14A is a perspective view of the collar from above, 
FIGS. 14B and 14C are enlarged, perspective views of part of 
the collar viewed from the interior thereof and FIG. 14D is an 
enlarged, perspective view of part of the collar viewed from 
the exterior thereof; 
0049 FIG. 15 is a cross-sectional view of part of a collar of 
the type shown in FIG. 14 when assembled with a cap onto a 
container body; 
0050 FIGS. 16A-16D illustrate modified forms of a cap 
and collar having a venting feature which may be used in 
other embodiments: FIG. 16A is a perspective view from 
beneath of the cap and FIG. 16B an enlarged view of part 
thereof FIG.16C is a perspective view from beneath of the 
collar and FIG. 16D an enlarged view of part thereof; 
0051 FIGS. 17A-17F are schematic views illustrating 
how the cap and collar of FIG. 16 interact at different rota 
tional positions thereof; 
0052 FIGS. 18A and 18B show perspective views from 
above and beneath of a further modified form of a collar 
which may be used in other embodiments of the invention; 
0053 FIGS. 19A and 19B show perspective views from 
above and beneath of a cap that may be used with the collar of 
FIG. 18; 
0054 FIG. 20 is a perspective view of a modified form of 
container which may be used with the collar and cap of FIGS. 
18 and 19, the container having a stop feature formed in a lip 
thereof 
0055 FIGS. 21A and 21B are cross-sectional views of the 
collar, cap and container of FIGS. 18, 19 and 20 when 
assembled together illustrating two positions of a first part of 
the collar; 
0056 FIGS. 22A and 22B are cross-sectional views of the 
collar, cap and container of FIGS. 18, 19 and 20 when 
assembled together illustrating two positions of a second part 
of the collar; 
0057 FIG. 23A is a perspective view from beneath of the 
cap and collar when in the position shown in FIGS. 21A and 
22A and FIG. 23B is a perspective view from beneath of the 
cap and collar when in the position shown in FIGS. 21B and 
22B, and 
0058 FIGS. 24A-24C illustrate a seal within the cap 
which maybe used in some embodiments of the invention: 
FIG. 24A is a perspective view from beneath of a cap and 
collar with a seal mounted therein; FIG. 24B is a cross 
sectional view of FIG.24A; and FIG.24C is an enlarged view 
of part of FIG. 24B. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0059 FIGS. 1-10 illustrate a wide mouth container and 
closure which is particularly Suited to holding and transport 
ing a sparkling beverage and, once opened, the container 
provides a vessel from which a user can comfortably drink. 
The closure may also be re-applied to the container should the 
user only consume part of the beverage and wish to re-seal the 
container for later use. 
0060. The illustrated container 1 comprises a wall 2 with a 

lip 3 around its upper end defining a wide mouth opening 4 
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which defines an axis and through which the container 1 can 
be filled and through which a beverage can be dispensed or 
consumed. 
0061 The closure comprises a cap 5 having an upper 
circular portion 5A for closing the opening 4 of the container 
and a skirt portion 5B depending from the perimeter of the 
circular portion 5A. The closure also comprises a collar 6 in 
the form of a ring with a plurality of circumferentially spaced 
apart flaps or legs (or other radially moveable parts) 7 extend 
ing therefrom. FIG. 1 also shows a sealing member in the 
form of a disc 8 of flexible material which, in use, is sand 
wiched between the circular portion 5A of the cap and the lip 
3 of the container to provide a seal therebetween. Other forms 
of sealing members may be used. In particular, the underside 
of the circular portion 5A and/or the inner surface of the skirt 
portion 5B may be provided with features which, in use, are 
pressed against parts of the container so as to provide a seal 
therewith. 

0062. As shown in FIGS. 2-3, the mouth of the container 
has a particularly simple and clean form compared to con 
tainers such as those described in WO-2006/000774. The lip 
3 has a smooth, curved outer surface 3A and a substantially 
flat, horizontal underside 3B which provides an axially facing 
surface on the container. The exterior wall 3 of the container 
1 is also generally Smooth and free of features apart from one 
or more Small depressions or recesses 2A at positions spaced 
from the lip 3. Typically, the recesses 2A may be 2-5mm wide 
(in the direction of the circumference of the container) and 
2-5 mm high (in a direction parallel to the axis of the con 
tainer) and less than 1-2 mm deep (in a radial direction). 
Preferably, a small number of recesses 2A are provided at 
spaced apart locations around the circumference of the con 
tainer, e.g. two at 180 degree spacing, three at 120 degree 
spacing or four at 90 degree spacing. The recesses 2A are 
spaced from the lip 3 by a distance corresponding to, but 
slightly less, than the length of the skirt portion 5B of the cap 
5 (in a direction parallel to the axis of the cap). Typically, for 
this type of container, the recesses 2A may be 4-7 mm beneath 
the underside of lip 3. The container 1 thus has a mouth which 
is comfortable to drink from in the manner of a conventional 
glass or drinking vessel. 
0063. In the illustrated embodiment, the recesses 2A are 
provided on a part of the container 1 having a diameter 
approximately equal to the maximum diameter of the lip 3. 
This helps ensure that the collar is easily removable from the 
container when the container is opened. 
0064. Whilst the external wall 2 of the illustrated container 
tapers inwards slightly towards the upper end of the container, 
the shape of the container wall, the lip and the recesses are 
Such that the container can be manufactured by an injection 
moulding process. The containers described in WO 2006/ 
000774 are designed to be fabricated by a two-stage process, 
a first stage in which the mouth and neck features are formed 
in a pre-form by injection moulding and a second stage in 
which the remainder of the container is formed by blow 
moulding the pre-form. The containers described herein have 
the advantage that, if desired, they can be made entirely by an 
injection moulding process. One reason for this is that the size 
of the mouth of the container has been increased so that the 
container can be formed with the required Volume (e.g. 1 pint 
or 568 ml) without the need for a bulbous shape (for which a 
blow-moulding technique is required). In addition, (as 
described further below) as all the flaps 7 are urged outwards 
by means of a cam on the cap 5 when the closure is to be 
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opened (or, alternatively, all flaps 7 are able to move outwards 
under their own resilience), instead of the flaps 7 being urged 
outwards by a camming action over the container lip, it is 
possible to increase the Surface area of engagement between 
the shoulders 7C and the underside 3B of the lip without 
prejudicing the ease of removal of the cap. Thus, by increas 
ing the security of the attachment of the closure to the con 
tainer without making the closure harder to remove, it is 
possible to increase the diameter of the container mouth with 
out increasing the risk that the closure will blow off due to 
high internal pressures. This gives rise to greater flexibility in 
the design and shape of the container and hence greater flex 
ibility in the way it can be manufactured. Indeed, if desired, 
the external wall of the container towards the upper end 
therefore may be parallel sided or even taper outwards. How 
ever, the containers described herein may also be manufac 
tured by the two-stage process of injection moulding and 
blow moulding if desired. 
0065. A further advantage of the container 1 described 
herein is that it can be shaped so as to be nestable with other 
similar containers. This provides a significant space saving 
when empty containers are stored or transported. 
0066 FIGS. 4 and 5 illustrate the shape of the cap 5 used 
to close the container 1. The upper surface of the circular 
portion 5A of the cap may be smooth and, in use, branding 
information may be provided thereon (either directly on the 
cap or by means of a label affixed thereto). The exterior 
surface of the skirt portion 5B is provided with ribs 5C, or 
other formations, to provide more grip for a user's hand. 
These may be formed by grooves in the skirt portion 5B 
and/or by ribs projecting therefrom. It will also be seen that a 
plurality of spaced apart apertures 5E are provided around the 
circumference of the skirt portion 5B, typically between six 
and twelve equi-angularly spaced apertures 5E are provided. 
In the example illustrated, nine apertures are provided at 40 
degree intervals around the circumference of the cap. 
0067. The inner surface of the cap 5 is provided with a 
number of features. First, a plurality of spaced apart thread 
features 5F are provided adjacent the lower end of the skirt 
portion 5B. Secondly, a plurality of first circumferentially 
spaced apart cam features 5G are provided adjacent the upper 
end of the skirt portion 5B (where it joins the circular portion 
5A). Each of the thread features 5F and each of the first cam 
features 5G are aligned with a respective one of the apertures 
5E. Thirdly, a plurality of second circumferentially spaced 
apart cam features 5H are provided adjacent the outer perim 
eter of the circular portion 5A so as to alternate with the first 
cam features 5G. 

0068. The functions of these various features will be 
described further below. However, it should be noted that the 
cap 5 is designed so that it can be manufactured using a 
straight up and away injection moulding tool (rather than 
requiring the use of collapsible cores as for the cap disclosed 
in WO 2006/000774). This is facilitated by the provision of 
the apertures 5E as parts of the injection moulding tool used 
to form the thread features 5F can pass through the apertures 
SE. 

0069 FIGS. 6 and 7 illustrate the shape of the collar 6 
which is used to enable the cap 5 to be secured to the container 
1. The collar comprises a ring with a plurality of circumfer 
entially spaced apart flaps 7 extending upwardly therefrom. 
The number of flaps 7 corresponds to the number of apertures 
5E, thread features 5F, and first and second cam features 5G, 
5H used in the cap 5. Each of the flaps 7 has an outer surface 
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7A for engaging the first cam features 5G, an inner surface 7B 
for engaging the second cam features 5H, and a shoulder 7C 
for engaging under the lip 3 of the container. The width of the 
flaps 7 (in the circumferential direction) is typically such that 
the combined width of all the flaps occupies up to about 50% 
of the circumference of the collar 6. 
0070 The collar 6 also has inwardly directed projections 9 
for engaging in the recesses 2A in the external Surface of the 
container. Preferably, the number of projections 9 corre 
sponds to the number of recesses 2A but this need not be the 
case. In a preferred arrangement, each projection 9 is pro 
vided at the distal end of a circumferentially extending resil 
ient arm 9A provided on the inner side of the collar 6. By this 
means, the projections 9 are able to maintain their engage 
ment with the respective recesses 2A even if the collar 6 
and/or the container 1 is held in a manner which causes the 
collar and/or the container to assume a slightly oval, rather 
than circular, shape. 
0071. The collar 6 is also provided with a series of stops 10 
which limit the extent by which the collar 6 can be rotated 
relative to the cap 5 by engaging end faces of the thread 
features 5F (or other features) on the cap 5. 
0072 The collar 6 is also arranged to engage the thread 
features 5F of the cap 5 in a manner such that upon rotation of 
the cap 5 in the tightening direction relative to the collar 6, the 
cap 5 is moved axially relative to the collar 6 so it can be 
brought into sealing contact with the lip 3 (via a sealing 
member 8 if present). In the illustrated embodiment, the 
underside of the collar 6 engages with an upper surface of the 
thread features 5F, the engaging parts being shaped so as to 
provide axial movement, e.g. of 0.5-1.0 mm, upon rotational 
movement, e.g. of 20-40 degrees therebetween. 
0073. In the embodiment shown, the upper surface of the 
thread feature 5F has an inclined (at about 10 degrees) lead-in 
surface 53 following by a substantially horizontal surface 5K 
and these engage with an inclined (again, at about 10 degrees) 
surface 6B provided on the underside of the collar 6 which 
also leads onto a substantially horizontal surface 6C. 
0074 To assemble the container and closure, the collar 6 is 
preferably first fitted into the cap 5. Once fitted therein, the 
collar 6 is recessed within the cap 5 and does not project 
beyond the end of the skirt portion 5B (unlike the arrange 
ments described in WO 2006/000774). This improves the 
appearance of the closure and the user need not handle the 
collar 6 when operating the closure. The sealing member 8 (if 
used) may be assembled in the cap 5 either before or after 
assembly of the collar 6 with the cap 5. 
(0075. The collar 6 is initially assembled with the cap 5 
with the flaps 7 lying in spaces between the apertures 5E of 
the cap 5. The collar 6 can be easily mounted within the cap 5 
in this position by axially inserting the collar 6 into the cap 5 
so the flaps 7 pass between the thread features 5F until the 
lower Surface 6A of the collar 6 engages the upper Surfaces of 
the thread features 5F. The inward facing surfaces of the 
thread features 5F are chamfered to assist the collar 6 in riding 
over these features until the collar 6 snaps into place behind 
the thread features SF. 
0076. In this initial position, the inner surfaces 7B of the 
flaps engage the second cam features 5H such that the flaps 7 
are urged to a radially outward position whereby the cap 5 
with collar 6 assembled therein can be installed axially onto 
container 1; the flaps 7 being held at a diameter similar to or 
preferably slightly greater than the maximum diameter of the 
lip 3. The cap 5 and collar 6 are then rotated on the container 
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(in either direction) until the projections 9 engage in the 
respective recesses 2A. Engagement of the projection 9 in the 
recesses 2A effectively prevents or restricts further rotation of 
the collar 6 relative to the container 1 (the projection 9 and 
recesses 2A each being provided with substantially flat ver 
tical sides which engage each other to prevent Such rotation). 
0077. If the cap 5 is then rotated in the tightening direction 
(clockwise when viewed from above), the cap 5 rotates rela 
tive to the collar 6 and the container 1. During this rotation, 
the thread features 5F of the cap 5 slide over the underside of 
the collar 6 so that the cap 5 is axially tightened down onto the 
lip 3 of the container so as to seal the opening 4 of container. 
At the same time, rotation of the cap 5 relative to the collar 6 
moves the flaps 7 out of engagement with the second cams 5H 
and into engagement with the first cam features 5G which 
causes the flaps 7 to be urged to a radially inward position in 
which the shoulders 7C of the flaps are engaged with the 
underside 3B of the lip 3. By this means, the collar 6, and 
hence the cap 5, is securely held on the container 1. 
0078 FIGS. 9A and 9B show the closure in this position 
with the collar 6 fitted between the cap 5 and the container 1 
with the axes of the cap, collar and container aligned with 
each other. As will be seen, the shoulders 7C are engaged 
under the lip 3 and are held in this position by the first set of 
cams 5G. The upper surface of the thread features 5F are in 
the tightened position with the lower axially facing Surface 
6A of the collar 6 whereby the circular portion 5A of the cap 
is drawn down into sealing engagement with the lip 3 (via 
sealing member 8). 
0079. To remove the closure, the cap 5 is rotated in the 
loosening direction (anti-clockwise when viewed from 
above) relative to the collar 6 and the container 1 whereby the 
flaps 7 move out of engagement with the first set of cams 5G 
and into engagement with the second set of cams 5H whereby 
the flaps 7 are urged radially outwards. Once they reach a 
radial position in which the shoulders 7C are no longer 
engaged beneath the lip 3, the cap 5 and collar 6 are free to be 
lifted axially away from the container 1. During this unscrew 
ing movement, the collar 6 is rotated relative to the thread 
features 5F so that the cap 5 is no longer urged downwards 
into tight engagement with the lip 3. The cap 3 is thus free to 
lift slightly, eg due to elevated pressure within the container, 
in order to vent the container. This is preferably arranged to 
occur before the flaps 7 are fully disengaged from the lip 3 to 
reduce the risk of the cap 5 missiling away from the container 
1. Alternatively, other venting means (not shown) may be 
provided to reduce this risk. Venting the internal pressure also 
helps reduce the torque required to unscrew the cap 5. 
0080. Upon unscrewing the cap a weak point in the skirt 
portion 5B is ruptured so as to provide tamper evidence. This 
may be caused by providing interengaging parts on the exter 
nal surface of the collar 6 and internal surface of the skirt 
portion 5B of the cap (or small spot-welds therebetween) 
which engagements have to be overcome to unscrew the cap 
5 giving rise to rupture of the skirt portion 5B (or some other 
tamper evident feature). 
0081. The upper surfaces of the recesses 2A are preferably 
angled so the projections 9 candisengage therefrom relatively 
easily as the cap 5 and collar 6 are lifted off the container 1. 
The upper and lower surfaces of the projection 9 are also 
chamfered to assist their movement into and out of the 
recesses 2A in a vertical direction when the closure is placed 
on and removed from the container 1. 
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I0082 FIG. 10B shows the closure in a position ready to be 
removed from the container 1. The flaps 7 are held in a 
radially outward position by the second cams 5H so the shoul 
ders 7C of the flaps 7 are disengaged from the underside of the 
lip 3. The figure also shows the cap having lifted slightly 
relative to the collar 6 and container 1 so the sealing member 
8 is no longer held in sealing engagement with the lip 3. 
0083. The first and second cam features 5G and 5H effec 
tively form a chicane pathway through which the flap 7 passes 
as the cap 5 is rotated on the collar 6 (as best shown in FIG. 6). 
The flap 7 is initially urged outwards by cam 5H then, as the 
cap is rotated, the flap 7 disengages the cam 5G and the 
opposite side of the flap 7 is engaged by the first cam 5G 
which urges it inwards. By urging the flap inwards and out 
wards in this manner, they are reliably and positively moved 
to the required radial positions. Alternatively, the resilience of 
the flaps 7 may be relied upon to move them in at least one 
direction (i.e. either inwards or outwards). However, this does 
not provide the same positive movement provided by the 
chicane camming arrangement and if the flaps 7 are held in 
one position for an extended time they may lose their resil 
ience and so may not operate reliably. 
I0084. The flaps 7 may be formed with a resilient connec 
tion, e.g. a living hinge, with the ring so that they can flex 
inwards and outwards with a reduced tendency to twist the 
ring. 
I0085. As shown in FIG. 6, the first cams 5G comprise 
relatively long ramps at each end (although only one end is 
involved in the camming action) separated by a relatively 
long plateau area whereas the second cams SH comprise 
curved surfaces at each end separated by a relatively short 
plateau area. 
0086. If desired, the closure can be re-fitted to the con 
tainer 1 by axially pressing it onto the lip 3, rotating to engage 
the projections 9 with the location recesses 2A then rotating 
the cap 5 to seal it onto the lip 3. 
I0087. It will be appreciated that in the sealed position, the 
flaps 7 are located in alignment with the apertures 5E whereas 
when the cap 5 has been loosened ready for removal, the flaps 
7 no longer occlude the apertures. This provides a visual 
indication as to whether the cap 5 is in a sealed or ready to 
remove position. If desired, the flaps 7 may be coloured to 
enhance this visual indication. 

I0088 FIG. 11 illustrates how the cap 5 and collar 6 may be 
manufactured as a single component, e.g. by injection moul 
ding, and then assembled together. 
I0089 FIG. 11A shows a plan view of the cap 5 and collar 
6 as manufactured, side by side with interconnecting parts 11. 
FIG. 11B shows the interconnecting parts 11 in more detail. 
The cap 5 and collar 6 can be hinged about the interconnect 
ing parts 11 Such that they pass through slots 11A formed in 
the skirt portion 5B of cap 5. 
(0090 FIGS. 11C-11E illustrate how the collar 6 is hinged 
about the interconnecting parts So as to assemble the collar 6 
into the cap 5 to a position corresponding to that shown in 
FIG. 10 ready for placing the closure onto the container 1. 
0091 Having assembled the collar 6 into the cap 5 in this 
manner, the interconnecting parts 11 are severed so the cap 5 
can rotate relative to the collar 6. One way of doing this, is to 
make the interconnecting parts 11 Sufficiently thin so that as 
the cap is rotated, the skirt portion 5B thereof ruptures the 
interconnecting parts 11 at the point where they pass through 
the slots 11A in the skirt portion 5B. 
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0092. The illustrated container has, as mentioned above, a 
number of advantages over the containers described in 
WO2006/00774. The illustrated container is designed to be 
much easier to manufacture. It has a simpler form and, in 
Some case, requires 30% less materialso substantially reduc 
ing the cost of manufacture. 
0093 FIGS. 12A and 12C illustrate a second embodiment 
of a container according to the present invention. The con 
tainer again comprises a container body 21 with an external 
wall 22 and a closure comprising a cap 25 and a collar (not 
shown in FIG. 12) by means of which the cap is secured to the 
container body 21. 
0094. The cap 25 and collar are similar to those described 
above with reference to FIGS. 5-8 but in this case the cap 25 
is not provided with apertures corresponding to the apertures 
SE shown in FIGS. 4 and 5. 

0095 FIGS. 12A and 12B show perspective views from 
above and beneath of the cap 25. The cap 25 is provided with 
a plurality of spaced apart thread features 25F, a plurality of 
first circumferentially spaced apart cam features 25G and a 
plurality of second circumferentially spaced apart cam fea 
tures 25H similar to the corresponding parts of the cap 
described in relation to FIGS. 4 and 5. The cam features 25G 
have a series of grooves formed therein to reduce the amount 
of plastic used in the cap, and hence reduce its weight, but 
function in a similar manner to those described in relation to 
FIGS. 4 and 5. 

0096. As the cap 25 is not provided with apertures to 
enable the thread features 25F to be formed using a straight up 
and away injection moulding tool these features are instead 
formed using a collapsing core to create the undercuts of these 
parts. 
0097 FIGS. 13 A-13C illustrate a modified form of the 
container body 31. The illustrated container body 31 has a lip 
33 around its upper end which defines a wide mouth opening 
34. In order to limit rotational movement of the collar (not 
shown) relative to the container body 31, two small stop 
members 31A are provided on the underside of the lip 33 each 
having a tapered form 31 Batone end and a flat face 31C at the 
other end (but arranged in opposite orientations). 
0098. A feature on the collar (not shown) is arranged to 
engage one of the stop members 31A (depending on which 
direction the rotation occurs) so rotation of the collar relative 
to the container is limited when the cap is rotated to secure it 
to the container or to remove it from the container. Said 
feature on the collar is able to ride over the tapered end of the 
stop member 31A in one direction but is brought to a halt 
when it engages the flat face 31C of one of the stop members. 
0099. It will be appreciated that these stop members are 
thus an alternative to providing a recess 2A in the container 
wall as described in the embodiment shown in FIGS. 1-3. 

0100 FIGS. 14A-14D illustrate a modified form of collar 
46 which may be used in one or more of the embodiments 
described herein. The collar 46 has a plurality of circumfer 
entially spaced apart flaps 47 extending upwardly from a ring 
part 46A of the collar. Each of the flaps 47 comprises an outer 
Surface 47A for engaging a first set of cam features of the cap 
(such as the cam features 25G shown in FIG. 12B), an 
upstanding tab 47B the inner Surface of which engages a 
second set of cam features of the cap (Such as the cam features 
25H shown in FIG. 12B) and a shoulder 47C for engaging 
under the lip of a container (such as the lip 33 shown in FIG. 
13). 
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0101. As in the embodiment described above, the first and 
second sets of cam features 25G and 25H drive the flaps 47 
radially inwards and radially outwards upon rotation of the 
cap 25 relative to the collar 46 so as to engage the shoulders 
of the flaps under the lip of the container 31 and disengage 
them therefrom. The flaps 47 thus follow a chicane pathway 
as the cap 25 is rotated relative to the collar 26. 
0102. In this form of collar 46, the flaps 47 are recessed 
axially with respect to the ring part 46A of the collar, ie. the 
lower end or root 47D of the flap is connected to the ring part 
46A at a point beneath an upper sirface 46B of the ring part 
46A. This is best illustrated by a section through the collar 46 
as shown in FIG. 14C and FIG. 15. One advantage of this is 
that the overall height of the collar 46 (in the axial direction) 
can be reduced. 

(0103. In this form of collar 46, thread features 48 are 
provided by axially facing Surfaces projecting from (or 
formed by recesses in) the external circumferential surface of 
the ring part 46A of the collar (whereas in FIG. 7 they are 
provided, at least partially, by axially facing Surfaces on the 
underside of the collar 6). As in the embodiment described 
above, the thread features 48 of the collar engage with thread 
features of the cap (such as the features 25F shown in FIG. 
12B) to retain the collar 46 within the cap 25 and so that, upon 
relative rotation therebetween, the collar 46 is moved axially 
relative to the cap 25. Further details of such thread features 
are described below with reference to FIGS. 16 and 17. 

0104. As shown in FIG. 14, in this embodiment, the thread 
features 48 overlap in the axial direction with at least part of 
the flaps 47. However, as there is a gap 46C between the outer 
surface of the flap 47 and the inner surface of the parts of the 
ring part 46A in line with the flaps 47, the flaps 47 are still able 
to flex radially outwards (as best shown in FIG. 21A and 
described further below). 
0105. In the embodiment illustrated in FIG. 14, the collar 
46 has nine flaps 47 at circumferentially spaced positions 
therearound. At least one, and preferably three, of these flaps 
has a separate, smaller, radially moveable flap (or arm) 49 
adjacent thereto as shown in FIG. 14B. Each radially move 
able flap 49 has a projection 49A which projects radially 
inwards for engaging with a retaining feature of a container 
body so as to limit the relative rotation between the collar 46 
and the container body. The projection(s) 49A may, for 
example, be designed to engage one or more recesses in the 
container body (such as recess 2A shown in FIG. 2) or one or 
more stop members provided on the underside of the lip of the 
container body (such as stop members 31A shown in FIG. 
13). 
0106 The projections 49A preferably have a tapered form 
so that when the collar is rotated in one direction relative to 
the container body (e.g. the tightening direction), it is able to 
ride over the corresponding feature on the container body 
causing the flap 49 to flex radially outwards but when rotated 
in the opposite direction (e.g. the loosening direction) a face 
of the projection 49A engages a face of the said feature (e.g. 
the face 31C shown in FIG. 13B) to limit further rotation of 
the collar 46 relative to the container body. 
0107 FIG. 15 is a partial, cross-sectional view of the cap 
25 of FIGS. 12A and 12B, when mounted on the container 
body 31 of FIG. 13 by means of the collar 47 of FIG. 14. The 
Figure shows the shoulder 47C of the collar 46 engaged 
beneath the lip 33 of the container 31 and shows a thread 
feature 25F of the cap 25 engaged with a thread feature 48 of 
the collar 46. 
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0108 FIGS. 16A-16D show a further modified form of a 
cap 55 and collar 56 which are similar to the cap and collar 
shown in FIGS. 12 and 14 but in which the thread features 55 
and 58 of the cap 55 and collar 56 have a specific form to assist 
in Venting the container as the closure is loosened prior to 
removal from the container. 
0109. Each of the thread features 55F of the cap 55 are 
provided with an additional small projection, or pip 55G, 
projecting upwardly therefrom with a steep slope on one side 
therefrom and a shallow slope on the other side thereof. 
0110. Each of the thread features 58 of the collar 56 com 
prises a first, substantially horizontal surface 58A, a second, 
inclined surface 58B and a third substantially horizontal sur 
face 58C (similar to corresponding surfaces of the embodi 
ments described above). A cut-out, or scallop 58D, is, how 
ever, formed part way along the third surface 58C for 
receiving the pip55G of the thread feature 55F of the cap 55. 
0111 Each of the thread features 58 of the collar 56 also 
has a steeply inclined surface 58E, a more shallowly inclined 
surface 58F and an end surface 58G. These surfaces will be 
described further below. 
0112 Another minor difference between the cap 55 shown 
in FIG. 16A and that shown in FIG. 12B is that instead of a 
series of grooves being formed in the first cam features 35G to 
reduce weight, a rectangular recess is formed in the first cam 
members 55H (for the same reason). 
0113 FIGS. 17A and 17F schematically illustrate how the 
thread features of the cap 55 and collar 56 interact as the cap 
is first turned in the tightening direction (FIGS. 17A to 17C) 
and then as it is loosened (FIGS. 17D to 17F) for removal. 
0114 FIG. 17A shows the location of thread feature 55F 
after the collar 56 has been axially located within the cap 55. 
As the cap 55 is turned in the tightening direction (clockwise 
when viewed from above), thread feature 55F moves from 
surface 58A, along surface 58B (whereupon the cap is drawn 
down onto the container mouth) and along surface 58C (FIG. 
17B) until the end of thread feature 55 reaches stop surface 
58G (as shown in FIG. 17C). During this movement, pip55G 
passes scallop 58D without difficulty due to the shallow slope 
of its leading edge. 
0115. When the cap is rotated in the loosening direction 
(anti-clockwise when viewed from above), it moves from the 
position shown in FIG. 17C, along surface 58C until the pip 
55G engages scallop 58D (this position is typically reached 
following rotation of about five degrees) as shown in FIG. 
17D. If the container contains a carbonated beverage (or is 
otherwise at an elevated pressure), the pressure in the con 
tainer raises the cap by a small distance, typically about 0.5 
mm, as the pip 55G enters the scallop 58D. This enables the 
pressure in the container to reduce by venting though the 
Small gap thus created between the cap and the container 
body. It will be appreciated that engagement of the pip 55G in 
the scallop 58D resists further rotation of the cap in the 
unscrewing direction (particularly if the pressure in the con 
tainer is high so the pip is pressed into the scallop) due to the 
steep slope on the leading side of the pip when being turned in 
this direction. 
0116. After gassing-off has occurred, further rotation of 
the cap 55 in the loosening direction (which is now easier due 
to the reduced pressure within the container) moves the pip 
55G out of the scallop 58D and further along surface 58D 
(FIG.17E) and then to the position shown in FIG. 17F (which 
is the same as that shown in Fire 17A) from where the cap is 
ready for removal from the container. To assist in moving the 
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pip 55G out of the scallop 58D, the cap 55 is preferably 
pressed axially towards the container body until the pip is 
released from the scallop. 
0117. It will be appreciated that whilst the thread features 
described above permit gassing off by allowing a small axial 
movement of the cap, the cap is unable to be removed from the 
container (or be propelled off the container by the pressure 
therein) in the position shown in FIG. 17D as the cam features 
55H still hold the flaps 57 of the collar 56 firmly under the lip 
of the container in this angular position and further rotation of 
the cap 55 is blocked or restricted by engagement of the pip 
55G in the scallop 58D. The risk of “missiling of the cap is 
thus significantly reduced. 
0118. It should be noted that the inclination of surfaces 
58E and 58F is not critical. They are shown as corresponding 
to the upper surfaces of thread feature 55F so as to engage 
therewith in the fully tightened position shown in FIG. 17C. 
However, this is not necessary and the thread feature can be 
prevented from being over-tightened simply by engagement 
with the stop surface 58G. 
0119 FIGS. 18A and 18B show perspective views from 
above and beneath of a further modified form of collar 66 that 
may be used in preferred embodiments of the invention. This 
is similar to the collar shown in FIG. 16C except that it has 
only eight (instead of nine) flaps 67 at spaced apart locations 
around its circumference. This enables two smaller radially 
moveable flaps 69 (which provide a similar function to the 
smaller flaps 49 described in relation to FIG. 14) to be pro 
vided at diametrically opposite positions. It also further 
reduces the weight of the collar 66. Similarly, the collar 66 
only has eight thread features 68 rather than nine. 
I0120 Whilst FIG. 18 shows a collar having two such 
smaller flaps 69, it would also be possible to use just one such 
flap or, indeed, three or more such flaps. The preferred num 
ber is, however, two. 
I0121 FIGS. 19A and 19B show perspective views from 
above and beneath of a cap 65 for use with the collar shown in 
FIGS. 18A and 18B. Cap 65 is similar to that shown in FIG. 
16 except that it only has eight thread features 65F, eight first 
cam features 65E and eight second cam features 65H at 
spaced apart locations around its circumference (rather than 
nine). As will be described further below, this enables the 
second set of cam features 65H to provide a second function, 
namely to drive parts of the collar 66 into secure engagement 
with the container (see description of FIG.22B below). 
I0122) The cap 65 and collar 66 of FIGS. 18 and 19 may be 
used with a container body of the types described above. 
Alternatively, they may be used with a further form of con 
tainer 71 such as that shown in FIG. 20. This container com 
prises a stop feature in the form of a small recess or cut-out 
71A in a lip 73 around the mouth 74 of the container. Two 
Such recesses 71A may be provided, e.g. at diametrically 
opposite positions. 
(0123 FIGS. 21A and 21B are cross-sectional views show 
ing the cap 65 of FIG. 18 when mounted on the container 71 
of FIG. 20 by means of the collar 66 of FIG. 19 showing flaps 
67 in a radially outward position (FIG. 21A) and in a radially 
inward position (FIG. 21B). 
0.124 FIGS. 22A and 22B are similar but show a smaller 
flap 69 in a first position in which it is free to move radially 
outwards (FIG.22A) and in a second position in which it is 
held in a radially inward position (FIG. 22B). 
(0.125 FIG. 21A shows the position of the collar 66 when 
the closure has just been mounted on the container 71 (or 



US 2009/O 184086 A1 

when it is ready for removal therefrom). In this position, tab 
47B of the flap 47 is engaged with the outer surface of a 
second cam feature 65Hofthe cap 65 so that the flap 67 is held 
in a radially outward position. In this position, a shoulder 67C 
of the flap is disengaged from the lip 73 of container 71 so the 
closure (comprising the cap and collar) is free to be removed 
from the container 71. In this position, thread feature 65F of 
the cap 65 is aligned with a gap between two adjacent flaps 67 
of the collar 66 (so does not lie in the section shown in FIG. 
21A). 
0126 FIG.21B shows the position of the collar 66 when 
the cap 65 has been rotated so as to secure it to the container 
71. In this position, an outer surface of flap 67 is engaged with 
inner surfaces of a first cam feature 65G of the cap so that the 
flap 67 is urged to a radially inward position. In this position, 
the shoulder 67C of the flap is engaged beneath the lip 73 of 
the container 71 so the closure is secured to the container 71. 
The Section of FIG. 21B also shows the thread feature 65F of 
the cap 65 engaged with the thread feature 68 of the collar (in 
a position corresponding to that shown in FIG. 17C). 
0127 FIG.22A shows the closure in a position in which it 

is free for removal from the container (as in FIG. 21A) but 
shows a section through a smaller flap 69 of the collar 66. 
Whilst the flap 69 is not driven to a radially outward position 
(like the flap 67 in FIG.21A) it is free to flex outwardly in this 
position so that as the closure is mounted on, or removed 
from, the container 71, the flap 69 is able to flex past the lip 73 
of the container. 

0128. However, in the position shown in FIG. 22B, the 
smaller flap 69 is held in a radially inward position by an inner 
surface of cam feature 65H of the cap so that it cannot disen 
gage from the recess 71A (see FIG. 20) in the lip 73 of the 
container 71. Thus, in this position, the collar 66 is held in 
positive engagement with the container. As shown in FIGS. 
21 and 22, the majority of the collar 66 is recessed within the 
cap 65 although the lower edge thereof may project beyond 
the skirt of the cap 65. 
0129 FIG. 23A is a perspective view of the cap 65 and 
collar 66 when assembled together in the position shown in 
FIGS. 21A and 22A (but shown in the absence of a container 
71). As described above, in this position, the flaps 67 are 
urged radially outwards by second cam features 65Hand flaps 
69 lie adjacent first cam features 65G but are spaced there 
from so they are free to be flexed radially outwards. 
0130 FIG. 23B is a perspective view of the cap 65 and 
collar 66 when assembled together in the position shown in 
FIGS. 21B and 22B (but again without a container). As 
described above, in this position, the flaps 67 are urged radi 
ally inwards by first cam features 65G and flaps 69 are urged 
inwards, or at least prevented from moving radially outwards, 
by an inner surface of second cam features 65H. The second 
set of cam features 65H thus provide two functions: they 
assist in holding the flaps 69 inwards when the cap 65 is in the 
secured position and they drive the flaps 67 outwards when 
the cap 65 is rotated to the release position. 
0131 FIGS. 24A-24C illustrate a seal that may be 
mounted in the cap 85 to assist in forming a gas-tight seal 
between the underside of the cap 85 and the container 83. The 
seal 90 comprises a disc of flexible material and is held in 
place by locating an aperture in the centre of the disk 90 over 
a flared projection 85D provided in the centre of the underside 
of the cap 85. 
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I0132 FIG.24A shows a perspective view of a cap 85 and 
collar 86 similar to FIG. 23A but with the Seal 90 mounted 
therein. 
0.133 FIG.24B is a sectional view across a diameter of the 
cap and collar shown in FIG. 23B and FIG. 24C shows an 
enlarged view of the location of the seal 90 over the flared 
projection 85D on the underside of the cap 85. 
I0134. The various features described in FIGS. 12-24 pro 
vide improvements and/or alternatives that may be used in 
preferred embodiments of the invention. 

1. A container comprising a container body including a 
circular opening which defines an axis, a cap to close the 
opening and a collar, the cap comprising an annular skirt 
portion having a plurality of spaced apart projections around 
its inner circumference and the collar comprising a ring with 
a plurality of spaced apart flaps, or other radially moveable 
parts, provided thereon, the collar being arranged to fit 
between the container body and cap with their axes aligned 
Such that said projections respectively engage axially facing 
surfaces of the ring and the flaps or other radially moveable 
parts engage an axially facing Surface of a lip (or other fea 
tures) of the container body whereby the cap can be secured to 
the container body. 

2. A container as claimed in claim 1 in which said projec 
tions on the cap and said axially facing Surfaces of the ring 
provide a threaded engagement between the cap and collar 
whereby rotation of the cap relative to the collar in a tighten 
ing direction draws the cap into sealing engagement with the 
container body. 

3. A container as claimed in claim 1 in which the collar has 
one or more inwardly directed projections for engaging one or 
more features of the container body whereby rotation of the 
collar relative to the container body when the cap is turned in 
a loosening direction is limited. 

4. A container as claimed in claim3 in which said inwardly 
directed projection is provided on a resilient arm which 
extends Substantially vertically from said ring. 

5. A container as claimed in claim 4 in which said inwardly 
directed projection is prevented from moving radially out 
wards by a part of the cap when the cap is in the fully secured 
position. 

6. A container as claimed in claim 1 in which said flaps, or 
other radially moveable parts, extend in a Substantially axial 
direction from said ring. 

7. A container as claimed in claim 6 in which said flaps, or 
other radially moveable parts, extend from an upper Surface 
of said ring. 

8. A container as claimed in claim 6 in which said flaps, or 
other radially moveable parts, overlap (at least to some 
extent) with said ring in the axial direction. 

9. A container as claimed in claim 7 in which said flaps, or 
other radially moveable parts, have an inwardly projecting 
shoulder for engaging said axially facing Surface of the lip (or 
other features) of the container body. 

10. A container as claimed in claim 7 in which the cap has 
a first set of cam Surfaces for urging the flaps or other radially 
moveable parts radially inwards to engage the container body 
and a second set of cam surfaces for urging the flaps or other 
radially moveable parts radially outwards to disengage from 
the container body upon rotation of the cap relative to the 
collar. 

11. A containeras claimed in claim 10 in which the cams of 
the first and second sets of cam Surfaces are arranged alter 
nately around an inner Surface of the cap and rotation of the 
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cap relative to the collar moves the flaps or other radially 
moveable parts from engagement with the first set of cam 
Surfaces into engagement with the second set of cam Surfaces. 

12. A container as claimed in claim 1 in which the cap, the 
collar and the container body are constructed and arranged to 
provide a vent for venting gas from the container body, at least 
when the cap is in an intermediate position (between fully 
secured and fully released). 

13. A container as claimed in claim 12 in which the collar 
and the cap include means to block or restrict removal of the 
cap from the collar beyond an intermediate position (between 
fully secured and fully released) when the cap is under an 
axial pressure in a direction emerging from the container 
body. 

14. A container comprising a container body including an 
opening, a cap to close the opening and a collar arranged to fit 
between the container body and the cap, the collar having a 
plurality of spaced apart flaps or other radially moveable parts 
provided thereon and the cap having a first set of cam Surfaces 
for urging the flaps or other radially moveable parts radially 
inwards to engage the container body and a second set of cam 
Surfaces for urging the flaps or other radially moveable parts 
radially outwards to disengage from the container body upon 
rotation of the cap relative to the collar. 

15. A container as claimed in claim 14 in which the cams of 
the first and second sets of cam Surfaces are arranged alter 
nately around an inner Surface of the cap and rotation of the 
cap relative to the collar moves the flaps or other radially 
moveable parts from engagement with the first set of cam 
Surfaces into engagement with the second set of cam Surfaces. 

16. A container as claimed in claim 14 in which the collar 
comprises a ring from which said flaps, or other radially 
moveable parts, extend in a Substantially axial direction. 

17. A container as claimed in claim 14 in which the collar 
has one or more inwardly directed projections for engaging 
one or more features of the container body, said projection 
being provided on a resilient arm which is prevented from 
flexing radially outwards by a part of the cap when the cap is 
in the fully secured position. 

18. A container as claimed in claim 17 in which said part of 
the cap also provides one of said second set of cam Surfaces. 

19. A container comprising a container body including an 
opening, a cap to close the opening and a collar, the collar 
being arranged to fit between the container body and the cap 
So as to secure the cap to the container body, the collar having 
one or more inwardly directed projections for engaging one or 
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more features of an external surface of the container body 
whereby rotation of the collar relative to the container body is 
limited, said one or more projections being provided on a 
resilient arm extending from said collar so as to be radially 
moveable into the out of engagement with said one or more 
features of the external surface of the container body. 

20. A container as claimed in claim 19 in which said 
inwardly directed projection is provided on a resilient arm 
which extends substantially vertically from said ring. 

21. A container as claimed in claim 20 in which said 
inwardly directed projection is prevented from moving radi 
ally outwards by a part of the cap when the cap is in the fully 
secured position. 

22. A container comprising a container body including an 
opening, a cap to close the opening and a collar arranged to fit 
between the container body and the cap, the cap being rotat 
able relative to the collar between a first position in which the 
cap is secured to the container body via the collar and a 
second position in which the cap is removable from the con 
tainer body, the cap being secured to the collar by a threaded 
engagement therebetween, said threaded engagement being 
arranged to provide a vent for venting gas from the container 
body, at least when the cap is in an intermediate position 
(between fully secured and fully released). 

23. A container as claimed in claim 22 in which said 
threaded engagement includes means to block or restrict 
removal of the cap from the collar beyond said intermediate 
position when the cap is under an axial pressure in a direction 
emerging from the container body. 

24. A container as claimed in claim 23 in which said 
threaded engagement is provided by mutually engageable 
thread surfaces on the cap and collar respectively and said 
means is provided by a projection in one thread Surface a 
recess on another thread surface, the projection and recess 
engaging with each other in said intermediate position. 

25. A container as claimed in claim 1, wherein the con 
tainer body has a smooth lip extending around the opening 
thereof and one or more isolated retaining features on an 
external surface thereof. 

26. (canceled) 
27. A container as claimed in claim 1 wherein the cap and 

collar which are arranged so as to be manufactured as a single 
component and then separated either before or after the collar 
has been assembled within the cap. 

c c c c c 


