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Description

[0001] The present invention relates to a closure de-
vice for releasing an additive liquid into a liquid in a con-
tainer by operation of the closure device and to a con-
tainerincluding such a closure device. The invention also
relates to a method of assembling a closure device and
a method of introducing an additive liquid by means of
operating a closure device.

[0002] In a number of applications, such as mixtures
of different liquids, it may be necessary to release and
mix an additive liquid into another liquid shortly before
the liquid mixture is used. It may not be possible or de-
sirable to store the liquids in a premixed form, as they
may react undesirably with each other when stored as
the mixture for a period of time. An example of this may
be two component pharmaceuticals which have a longer
shelf life when unmixed than they do when mixed. How-
ever, it can also apply to other liquids or to mixtures of
liquids and gases, such as water, alcoholic beverages,
other beverages, and other solvents or solutions. The
liquid to which the additive liquid is introduced may be a
carbonated or a non-carbonated liquid.

[0003] Anassembly forreleasing an additive liquid into
a liquid in a container upon release of a closure from the
container is known from the prior art. International Patent
Application WO97/05039 discloses a device for releasing
a liquid into another liquid held in a container. The known
device is for use with containers having releasable clo-
sures. The device according to the prior art comprises a
fluid chamber for storing a fluid. The fluid chamber is
positioned adjacent an opening in the container. The fluid
chamber comprises a fluid outlet for releasing fluid into
the liquid.

[0004] The known device has the disadvantage that
the closure must be at least partially opened to enable
the mixing of the fluid stored in the fluid chamber with the
liquid in the container. Moreover the device is complex
to manufacture and requires many parts.

[0005] United States Patent No. 6,843,368 B1 disclos-
es a closure device for introducing a pressurised additive
to liquid in a container via a dip tube or conduit. The clo-
sure disclosed is only capable of being assembled as it
is being fitted to the container.

[0006] International Patent Application WO 01/83313
A discloses a closure device which releases powder into
a bottle when opened. The device is not pressurised and
simply relies on gravity to allow the powder to flow into
the container when the closure is opened.

[0007] According to a first aspect of the present inven-
tion there is provided a closure device assembled prior
to fitting to a container having a main liquid compartment
and an opening with a neck,

the assembled closure device comprising a cap member
defining a pressurised fluid chamber containing an addi-
tive liquid and a housing having a plug member sealingly
engageable in an aperture in a bottom wall of the fluid
chamber,
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the plug member including a nozzle directed away from
the fluid chamber, wherein the cap member is provided
with a primary engagement means

which engages with a corresponding primary engage-
ment means provided on the housing to allow the cap
member to be lifted relative to the housing from a closed
position in which the plug member closes the aperture
to an open position in which the plug member is at least
partially withdrawn from the aperture to provide a com-
munication path in use from the fluid chamber through
the nozzle to the main liquid compartment.

[0008] The housing may include an inner housing wall
adapted to fit inside the neck of the opening and the clo-
sure device includes sealing means which seals between
the fluid chamber and the inner housing wall. This main-
tains a seal between the fluid chamber and inner housing
wall, and therefore between the fluid chamber and the
neck as the cap member and fluid chamber are lifted
relative to the housing and container; in both the closed
and open positions. The contents of the fluid chamber
can thus pass into the main liquid compartment and be
mixed, for example by shaking the container without risk
of the contents escaping between the closure member
and the container.

[0009] Ina preferred embodimentthe primary engage-
ment means on the cap member includes an internal
thread and the primary engagement means on the hous-
ing includes an external thread so that the cap member
is lifted relative to the housing by rotation of the cap mem-
ber. However other forms of primary engagement means
are possible, for example a bayonet type engagement or
a friction pull engagement or a longitudinal sliding en-
gagement, or any other suitable form of engagement.
The primary engagement means may prevent the cap
member from becoming completely separated from each
other.

[0010] The cap member may include a top cap wall,
an outer cap wall on which is provided the internal thread
and an inner cap wall extending from the top cap wall to
the bottom wall and arranged inside the outer cap wall.
The bottom wall may be formed separately from the re-
mainder of the cap member, which may be formed as a
single moulding.

[0011] The fluid chamber may be defined by the top
cap wall, the inner cap wall and the bottom wall.

[0012] The housing may comprise an outer housing
wall on which is provided the external thread. The thread
may have a relatively steep angle, so that the cap mem-
ber rises quickly when rotated.

[0013] The outer housing wall may be provided with
an internal secondary thread adapted in use to engage
with an external secondary thread provided on a neck of
an opening of the container. Thus in use the outer hous-
ing wall may be screwed onto outside of the neck.
[0014] In one embodiment, the primary engagement
means on the housing may comprise an external thread
provided on an upper portion of the housing which in use
extends above the neck of the opening.
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[0015] The housing may further comprise an inner
housing wall arranged inside the outer housing wall and
provided with internal sealing means to seal against an
outer surface of the inner cap wall and external sealing
means to seal against an internal surface of the neck of
the opening. The inner housing wall may be connected
to the outer housing wall by a web which sits on top of
the neck in use. The web may be open, closed, solid or
any other suitable construction to connect the inner hous-
ing wall to the outer housing wall.

[0016] The housing may further comprise a frame
which supports the plug member so that the plug member
is arranged inside the inner housing wall and extends
upwardly towards the fluid chamber in use. The frame
may include apertures allowing fluid passage there-
through, to avoid the creation of a vacuum between the
fluid chamber and housing, so that the housing is free to
slide relative to the cap member when the cap member
is inserted into or withdrawn from the housing. The ap-
ertures also discourage liquid from lying in the frame after
firing which minimise any residue of liquid in the frame.
[0017] The plug member includes a nozzle directed
away from the fluid chamber.

[0018] The plug member may include a cylindrical out-
er surface which engages with a sealing means provided
in the bottom wall. The sealing means must be capable
of holding pressurised fluid in the fluid chamber when
this fluid is at higher pressure than the contents of the
container.

[0019] The sealingmeans may comprise an upper seal
which seals against the cylindrical outer surface of the
plug member when the cap member is in the closed po-
sition and which allows the passage of fluid between the
upper seal and the plug member when the cap member
is in the open position.

[0020] The sealing means may comprise a lower seal
which seals against the cylindrical outer surface of the
plug member when the cap member is in the closed and
open positions. This ensures that in the open position
pressurised fluid can only escape into the container
through the communication path and nozzle, and does
not leak around the plug member.

[0021] The plug member may include an internal fluid
passage which extends to the cylindrical outer surface
at a position below the upper seal when the cap member
is in the closed position, the internal fluid passage being
in communication with the nozzle.

[0022] The cap member may include an anti-tamper
strip provided on the cap member to prevent rotation of
the cap member relative to the housing without at least
partial removal of the anti-tamper strip.

[0023] The anti-tamper strip may comprise an exten-
sion of the outer cap wall connected to the outer cap wall
by a neck portion thinner than the outer cap wall, the
extension being provided with a flange which engages
beneath the outer housing wall to prevent lifting of the
cap member relative to the housing. The strip may have
a tab which can be pulled to tear the strip from the outer
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cap wall along the neck.

[0024] The primary engagement means of the cap
member and housing may include mutually engageable
detent means to prevent the rotation of the cap member
relative to the housing beyond a predetermined limiting
angle of rotation. When the cap member is rotated, it
initially rotates relative to the housing, but once the detent
means engage the cap member and housing rotate to-
gether.

[0025] The housing may include an anti-tamper device
which prevents rotation of the cap member and housing
relative to the neck of the container until a predetermined
torque is applied to the cap member.

[0026] The anti-tamper device may comprise an ex-
tension of the outer housing wall connected to the outer
housing wall by at least one neck portion of reduced
cross-sectional area relative to the outer housing wall,
the extension being provided with a detent means adapt-
ed to engage in use with a detent means provided on the
neck of the container to prevent lifting of the housing rel-
ative to the neck without rupture of the at least one neck
portion.

[0027] The fluid chamber may contain an additive lig-
uid and a head space of pressurised gas.

[0028] According to a second aspect of the present
invention there is provided a container having a main
liquid compartment, an opening having a neck, and a
closure device closing said opening, wherein the closure
device is assembled prior to fitting to the container, the
assembled closure device comprising a cap member de-
fining a pressurised fluid chamber containing an additive
liquid and a housing having a plug member sealingly en-
gageablein an aperture in a bottom wall of the fluid cham-
ber, the plug member including a nozzle directed away
from the fluid chamber, wherein the cap member is pro-
vided with a primary engagement means which engages
with a corresponding primary engagement means pro-
vided on the housing to allow the cap member to be lifted
relative to the housing from a closed position in which
the plug member closes the aperture to an open position
in which the plug member is at least partially withdrawn
from the aperture to provide a communication path in use
from the fluid chamber through the nozzle to the main
liquid compartment and wherein the housing of the clo-
sure device is secured to the neck of the container.
[0029] The housing may include an inner housing wall
arranged inside the neck of the opening and the closure
device includes sealing means which seals between the
fluid chamber and the inner housing wall. This maintains
a seal between the fluid chamber and inner housing wall
in both the closed and open positions.

[0030] The primary engagement means on the cap
member may include an internal thread and the primary
engagement means on the housing includes an external
thread, to allow the cap member to be lifted relative to
the housing by rotation of the cap member.

[0031] The main liquid compartment may contain a pri-
mary liquid, which may contain water or be a beverage.
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However the primary liquid could be an alcoholic bever-
age, a cosmetic preparation, a pharmaceutical product,
a dairy product or an agricultural feed or other product,
or any other suitable liquid or semi-liquid substance.
[0032] The fluid chamber contains an additive liquid
and may contain a head space of pressurised gas.
[0033] The cap member may include a top cap wall,
an outer cap wall on which is provided the internal thread
and an inner cap wall extending from the top cap wall to
the bottom wall and arranged inside the outer cap wall.
[0034] The fluid chamber may be defined by the top
cap wall, the inner cap wall and the bottom wall.

[0035] The housing may comprise an outer housing
wall on which is provided the external thread. The outer
housing wall may be located outside the neck of the con-
tainer and may be provided with an internal secondary
thread engaged with an external secondary thread pro-
vided on the neck of the container.

[0036] In one embodiment, the primary engagement
means on the housing may comprise an external thread
provided on an upper portion of the housing which ex-
tends above the neck of the container.

[0037] The housing may further comprise an inner
housing wall arranged inside the neck of the container
and provided with internal sealing means to seal against
an outer surface of the inner cap wall and external sealing
means to seal against an internal surface of the neck of
the opening.

[0038] The housing may further comprise a frame
which supports the plug member so that the plug member
is arranged inside the inner housing wall and extends
upwardly towards the fluid chamber in use.

[0039] The plug member includes a nozzle directed
away from the fluid chamber.

[0040] The plug member may include a cylindrical out-
er surface which engages with a sealing means provided
in the bottom wall.

[0041] The sealingmeans may comprise an upper seal
which seals against the cylindrical outer surface of the
plug member when the cap member is in the closed po-
sition and which allows the passage of fluid between the
upper seal and the plug member when the cap member
is in the open position. The sealing means may comprise
a lower seal which seals against the cylindrical outer sur-
face of the plug member when the cap member is in the
closed and open positions.

[0042] The plug member may include an internal fluid
passage which extends to the cylindrical outer surface
at a position below the upper seal when the cap member
is in the closed position, the internal fluid passage being
in communication with the nozzle.

[0043] The cap member may include an anti-tamper
strip to prevent rotation of the cap member relative to the
housing without atleast partial removal of the anti-tamper
strip. The anti-tamper strip may comprise an extension
of the outer cap wall connected to the outer cap wall by
a neck portion thinner than the outer cap wall, the exten-
sion being provided with aflange which engages beneath
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the outer housing wall to prevent lifting of the cap member
relative to the housing.

[0044] The primary engagement means of the cap
member and housing may include mutually engageable
detent means to prevent the rotation of the cap member
relative to the housing beyond a predetermined limiting
angle of rotation.

[0045] The housing may include an anti-tamper device
which prevents rotation of the cap member and housing
relative to the neck of the container until a predetermined
torque is applied to the cap member. The anti-tamper
device may comprise an extension of the outer housing
wall connected to the outer housing wall by at least one
neck portion of reduced cross-sectional area relative to
the outer housing wall, the extension being provided with
a detent means adapted to engage in use with a detent
means provided on the neck of the container to prevent
lifting of the housing relative to the neck without rupture
of the at least one neck portion.

[0046] Accordingtoathirdaspectofthe inventionthere
is provided a method of assembling a closure device con-
taining additive liquid for introduction into a main liquid
compartment of a container, the method comprising the
following steps:

providing a cap member,

securing a bottom wall to said cap member to define a
pressurisable fluid chamber, inverting the cap member
and introducing an additive liquid into the fluid chamber
through an aperture in the bottom wall,

providing a housing having a plug member, the plug
member including a nozzle directed away from the fluid
chamber,

attaching the housing to the cap member by relative axial
movement of the housing and cap member, both having
corresponding primary engagement means therefor, so
that the plug member enters and closes the aperture in
the bottom wall of the fluid chamber,

pressurising the fluid chamber, and

storing the closure device with the pressurised chamber
containing the additive liquid for subsequent fitting to the
container.

[0047] An inner housing wall of the housing may en-
close and seal against the fluid chamber.

[0048] The relative axial movement of the housing and
cap member may be accomplished by engagement of
an external thread on the housing with an internal thread
on the cap member.

[0049] The method may include the further step of
purging the fluid chamber before introduction of the ad-
ditive liquid, for example purging with nitrogen or any
other suitable gas.

[0050] The pressurising step may be accomplished by
providing pressurised fluid to a passage in said plug
member, the passage being in communication with a
valve means which prevents release of the pressurised
fluid from the fluid chamber. The valve means may com-
prise a seal which engages with the plug member when
the aperture is closed by the plug member. The upper
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seal is arranged to function as a flap valve such that it
will allow the introduction of pressurised fluid into the fluid
chamber, but once pressurised the seal is urged against
the plug member to seal the fluid chamber closed.
[0051] The pressurised fluid may be a gas which forms
a head space in the fluid chamber of between 0% and
60% of the volume of the fluid chamber.

[0052] The step of securing the bottom wall to the cap
member may include sealing the bottom wall to a free
edge of an inner cylindrical wall of the cap member.
[0053] The method may include the further step of se-
curing the closure device to a neck of a container having
a main liquid compartment by engagement of an internal
thread on the housing with an external thread on the neck
of the container.

[0054] The closure device may be a push fit onto the
neck of a container to lock the closure device onto the
container.

[0055] According to a fourth aspect of the invention
there is provided a method of introducing an additive lig-
uid into a main liquid compartment of a container having
an opening with a neck, the neck having attached to it a
closure device comprising a housing attached to the neck
and a cap member defining a pressurised fluid chamber
attached to the housing, wherein the closure device is
assembled and filled with the additive liquid prior to at-
tachment to the neck, the method comprising the steps
of raising the cap member on the housing, both having
corresponding primary engagement means therefor,
causing a plug member provided on said housing to move
relative to the cap member from a closed position in which
an aperture provided in a bottom wall of said fluid cham-
ber is closed by said plug member to an open position in
which the plug member is at least partially withdrawn
from the aperture to provide a communication path from
the fluid chamber through a nozzle provided in the plug
member and directed away from the fluid chamber to the
main liquid compartment, and releasing the pressurised
additive liquid from said fluid chamber along said com-
munication path into said main liquid compartment.
[0056] Optionally during the raising of the fluid cham-
ber relative to the housing a seal is maintained between
the fluid chamber and an inner housing wall of the hous-
ing arranged in the neck of the container.

[0057] The cap member may be raised by rotating the
cap member such that the fluid chamber is raised by
screw thread action relative to the housing.

[0058] The cap member may be rotated by a first angle
of between 0° and 90°, optimally about 45°, from the
closed position to the open position. Further rotation of
the cap member may be limited to a second angle of
between 0° and 90°, optimally about 45°, by the mutual
engagement of detent means provided on the cap mem-
ber and housing. The second angle is predetermined by
the position of the detent means. It is selected so that it
is sufficient to ensure opening of the plug member and
consequent mixing of the additive liquid, allowing for
manufacturing tolerances.
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[0059] The raising of said cap member relative to the
housing may be achieved by engagement of an internal
thread on the cap member with an external thread on the
housing.

[0060] Theinternalthread may be provided onan outer
cap wall of the cap member.

[0061] The fluid chamber may be defined by a top cap
wall, a bottom wall and an inner cap wall extending from
the top cap wall to the bottom wall and arranged inside
the outer cap wall.

[0062] The externalthread may be provided on the out-
er face of an outer housing wall.

[0063] The rotation of the cap member further to re-
move the cap member and housing from the container
may be achieved by engagement of an internal second-
ary thread on the housing with an external secondary
thread provided on a neck of an opening of the container.
[0064] The internal secondary thread may be provided
on the inner face of the outer housing wall.

[0065] The inner cap wall may extend inside the neck
of the container.

[0066] The housing may include an inner housing wall
arranged inside the neck of the container, and provided
with sealing means to seal between an outer surface of
the inner housing wall and an internal surface of the neck
of the container.

[0067] Optionally, during the raising of said cap mem-
ber relative to the housing, a sealing means seals be-
tween an external surface of the inner cap wall and an
internal surface of the inner housing wall.

[0068] Optionally the communication path includes a
nozzle in the plug member and an internal fluid passage
which extends from the nozzle to a position on the surface
of the plug member which is in communication with the
fluid chamber when the plug member is in the open po-
sition.

[0069] The method may further include the step of at
least partially removing an anti-tamper strip provided at
the outer cap wall, thereby allowing rotation of the cap
member relative to the housing.

[0070] The method further may include the step of ap-
plying sufficient torque to the cap member, during the
step of rotating the cap member further to remove the
cap member and housing from the container, to remove
an anti-tamper device.

[0071] The invention will be described, by way of ex-
ample only, with reference to the drawings in which:

Fig. 1 shows a cross-section through a closure de-
vice according to the invention secured to the neck
of a container;

Fig. 2 shows a side elevation of the closure device
of Fig. 1;

Fig. 3 is a cross-section on line -1l in Fig. 2;

Figs. 4A, 4B, 4C and 4D are sequential cross-sec-
tional drawings showing the operation of the closure
device of Fig. 1 to introduce additive liquid into a
container and to remove the closure device from the
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container;

Figs. 5A and 5B are sequential cross-sectional draw-
ings showing the assembly and filling of the closure
device of Fig. 1;

Figs. 6A and 6B are views from below and above
respectively of the components of a modified closure
device according to Fig. 1;

Fig. 7 is a view from below of another embodiment
of a closure device according to the invention;

Fig. 8 is a cross-section through one example of a
bottom wall of the cap member of the closure device
of Fig. 1;

Fig. 9 is a perspective view from one side of a further
alternative housing;

Fig. 10 is a cross-section through a closure device
including the housing of

Fig. 9;

Fig. 11 is a schematic view of the closure of Fig. 10
on a bottle;

Fig. 12 is a cross-section view through a further em-
bodiment of a closure device;

Fig. 13 is a schematic view of the closure of Fig. 12
on a bottle; and

Fig. 14 is a schematic view of a still further embod-
iment of a closure device on a bottle.

[0072] With reference to Figs. 1 to 3 there is shown a
closure device 10 together with the upper part of a con-
tainer 12. The container is a standard PET bottle having
a main liquid compartment 14 and a standard 30 mm
neck 16 with an external thread 18. For the purposes of
this invention the thread is described as a secondary
thread 18.

[0073] The closure device 10 comprises two main
parts, a cap member 20, which defines a fluid chamber
22, and a housing 40. The cap member 20 includes a
bottom wall 24, which although it may be made of a dif-
ferent material is secured to the remainder of the cap
member 20 to form a unitary member. An aperture 25 is
provided in the bottom wall 24. The cap member 20 in-
cludes a top cap wall 26, an outer cap wall 28, and an
inner cap wall 32, which may all be formed as a single
moulding from polypropylene or any other suitable plas-
tic. The outer cap wall includes an internal primary thread
30 adapted to engage a corresponding external primary
thread on the housing 40, as will be described below.
Together the internal and external primary threads form
part of the primary engagement means which allow the
cap member 20 to be lifted relative to the housing 40.
The outer cap wall 28 also includes surface depressions
34 on the outer surface to aid gripping of the outer cap
wall. Any suitable surface features may be provided in-
stead of the depressions 34 shown.

[0074] The housing 40 is also preferably formed as a
unitary polypropylene moulding, although it can be
formed from any other suitable material. It comprises a
plug member 42 arranged on the central axis of the clo-
sure member 10, an outer housing wall 44 adapted to fit
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outside the neck 16, a web 45 which sits on top of the
neck 16, an inner housing wall 46 which extends down
from the web 45 inside the neck and which seals against
the neck 16, and a frame 48 which extends from the inner
housing wall 46 and supports the plug member 42.
[0075] The outer housing wall 44 has an external pri-
mary thread 50 which engages the internal primary
thread 30 on the cap member as part of the primary en-
gagement means. It also has an internal secondary
thread 52 which engages the external secondary thread
18 on the neck 16 of the container.

[0076] Internal sealing means 54 are provided to seal
between the inner cap wall 32 and the inner housing wall
44. In the illustrated example the internal sealing means
54 are formed as ribs on the outer surface of the inner
cap wall, but they could be formed as ribs on the inner
surface of the inner housing wall, or as any other suitable
sealing means. The internal sealing means 54 prevents
the contents of the container 12 passing between the
inner cap wall 32 and the inner housing wall 44 during
storage and while the cap member 20 is raised relative
to the housing 40, as later described.

[0077] External sealing means in the form of a taper
56 and rib 58 are provided to seal between the inner
housing wall 44 and the neck 16 of the container 12. Such
seals are well known in the art and serve to prevent the
contents of the container 12 passing between the inner
housing wall 44 and the neck during storage. A taper seal
may be used for the internal sealing means 54 also.
[0078] The plug member 42 has a nozzle 60 extending
below it. Anozzle passage 61 is provided to convey pres-
surised liquid from the fluid chamber 22 when the closure
device is opened. The plug member 42 is formed with a
cylindrical outer surface 62, which engages sealingly with
sealing means 64 provided at the aperture 25 in the bot-
tom wall 24. In the example the sealing means comprises
an upper seal 66 which when the plug member 42 is in
the closed position of Fig 1 engages with the cylindrical
outer surface 62 above an internal fluid passage 70, while
alower seal 68 engages with the cylindrical outer surface
62 below the an internal fluid passage 70.

[0079] The upper surface 76 of the bottom wall 24
slopes towards the plug member 42, so that all the liquid
is drained from the fluid chamber 22 when the plug mem-
ber is in the open position. The lower seal 68 is held by
a collar 72 provided on the frame 48 which urges the
lower seal 68 against the plug member 42.

[0080] In the illustrated example the bottom wall 24
includes a flange 74 which locks onto a corresponding
flange at the edge of the inner cap wall 32 when the cap
member is assembled. However any other suitable meth-
od of vapour-tight connection may be used, such as laser
welding.

[0081] At the lower edge of the outer cap wall 28 is an
anti-tamper strip 80, with a tab 81 which can be pulled
to remove the strip. The strip is an extension 82 of the
outer cap wall 28, connected by a neck portion 84, and
engaging the underside 88 of the outer housing wall 44
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by a detent flange 86. Such anti-tamper strips are known
in the art and are not described further. Until the anti-
tamper strip 80 is atleast partially removed, the cap mem-
ber 20 cannot be unscrewed from the housing 40. Once
the anti-tamper strip 80 is at least partially removed the
cap member 20 can be unscrewed from the housing 40
by interaction of the internal thread 30 on the cap and
the external thread 50 on the housing. The threads in-
clude mutually engaging detent means 90, 92, best seen
in Fig. 4, which serve to limit the relative rotation of the
cap member 20 and housing 40. It is to be understood
that any suitable mutually engaging shape or protrusion
may be used to limit this movement. The anti-tamper strip
may be replaced by any other suitable anti-tamper
means, or may be omitted.

[0082] At the lower edge of the outer housing wall 44
is provided a further anti-tamper device 100. The device
is an extension 102 of the outer housing wall 44, con-
nected by one or more neck portions 104, and includes
a detest flange 106 which engages a corresponding de-
tent means 108 provided on the container neck 16. Such
anti-tamper devices are known in the art and are not de-
scribed further. A predetermined torque applied to the
cap member 20 is required to break the neck portions
104 and allow the housing 40 to be raised on the sec-
ondary threads 18, 52 relative to the neck 16. The anti-
tamper device 100 remains on the neck 16 of the con-
tainer 12 below the detent 108. Any other suitable anti-
tamper device may be used instead, or it may under cer-
tain circumstances be omitted.

[0083] Figs.4Ato4D show the operation of the closure
device of the invention.

[0084] In Fig. 4A the closure device 10 is secured to a
container 12 containing a primary liquid (not shown), for
example water in its main liquid compartment 14. The
fluid chamber 22 in the cap member contains a liquid
additive 120 and a head space 122 of pressurised gas.
The closure device 10 is in the closed position, in which
the fluid chamber 22 is sealed closed by the plug member
42 which is engaged in the aperture 25 in the bottom wall
24. The housing 40 is screwed fully onto the neck 16
through the secondary threads 18, 52, and the cap mem-
ber 20 is screwed fully onto the outer housing wall 44
through the internal and external primary threads 30, 50.
The contents of the container 12 may be at atmospheric
pressure, or may be pressurised to a pressure less than
that of the fluid chamber 22. There is a seal 54 provided
between the fluid chamber 22 and inner housing wall 46,
and further seals are provided between the inner housing
wall 46 and the neck 16 so that the contents of the con-
tainer are sealed from the external atmosphere.

[0085] To trigger the firing of the liquid additive 120
into the main liquid compartment 14 of the container 12,
the cap member 20 must be unscrewed relative to the
housing 40 to the position shown in Fig. 4B, through a
first angle of 45° according to the preferred embodiment.
However it is to be understood that this first angle may
be any desired angle by appropriate selection of the
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thread and pitch. First the anti-tamper strip 80 is at least
partially removed so that the outer cap wall 28 is free to
be raised relative to the outer housing wall 44. Then the
cap member 20 is grasped and rotated. The primary
threads 30, 50 have a relatively large thread angle, so
that a relatively large vertical displacement is effected by
a relatively small rotation. As the cap member rises, the
fluid chamber 22 is lifted away from the plug member 42.
When the upper seal 66 of the bottom wall 24 passes
above the top of the plug member 42, as shown in Fig.
4B, the main liquid compartment 14 comes into fluid com-
munication with the fluid chamber 22, and the pressu-
rised additive liquid 120 is free to pass between the upper
seal 66 and the outer surface 62 of the plug member 42,
into the internal fluid passage 70, along the nozzle pas-
sage 61 and out of the nozzle 60 into the main liquid
compartment 14. The lower seal 68 in the bottom wall 24
continues to seal between the bottom wall 24 and the
plug member 42, so that the additive liquid 120 cannot
leak into the main liquid compartment 14 along any other
path. Typically the primary thread 30, 50 is a standard
30/25 PET bottle thread with 9mm pitch, of the type used
with PET water bottles, and the closure device 10 is ar-
ranged so that the additive liquid 120 is fired into the main
liquid compartment 14 when the cap member is rotated
through 45° from the closed position under optimum tol-
erance. In practice this angle could be smaller or greater,
in the range 0° to 90°.

[0086] The volume of the head space 122 is chosen
to be sufficiently large so that all the additive liquid 120
is expelled into the main liquid compartment 14. The top
surface 76 of the bottom wall 24 slopes down towards
the aperture 25, so that under gravity all the additive liquid
flows to the aperture. The upper end of the plug member
42 is also shaped to ensure that any liquid thereon drains
to the perimeter of the plug member 42.

[0087] Referring now to Fig. 4C, following release of
the additive liquid 120, the cap member 20 is rotated
further through a second angle of 45° according to the
preferred embodiment, until the mutually engageable de-
tent means 90, 92 on the cap 20 and housing 40 engage
with each other and prevent further relative rotation. Typ-
ically this happens when the cap member 20 is rotated
through a total of 90° from the closed position. At this
point the torque on the cap member 20 is transferred to
the outer housing wall 44 and the housing 40 begins to
rotate relative to the container neck 16. In the illustrated
embodiment an anti-tamper device 100 is provided on
the housing 40, so an increase torque must be applied
to first break the neck portions 104 of the anti-tamper
device 100 before the housing can be raised relative to
the container 12 by engagement of the secondary
threads 18, 52. The secondary threads 18, 52 are typi-
cally MCA2 threads of 3.2mm pitch. Fig. 4C shows the
closure device in a partially raised position. As the cap
member 20 is rotated, the entire closure device 10 is lifted
from the container 12, until it is as shown in Fig. 4D,
removed from the container 12.
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[0088] If required, the closure device 10 can be
screwed back onto the container 12, to close the con-
tainer. As the cap member is rotated, the cap member
20 will rotate back to its original position relative to the
housing 40, and then the cap member 20 and housing
40 will rotate together on the external secondary thread
18 provided on the neck 16, until they can be rotated no
further and the container 12 is sealed closed.

[0089] Referring to Figs. 5A and 5B, there is shown a
method of assembling a closure device 10 according to
the invention. The cap member 20, without the bottom
wall 24, is formed by moulding from polypropylene for
example. The housing 40 is also formed separately by
moulding from polypropylene for example.

[0090] The bottom wall 24 is shown in more detail in
Fig. 8. It can be formed of any suitable material and is
formed so that it can be readily secured to the inner cap
wall 32 of the cap member 20 to form the fluid chamber
22. Although it can be formed of one material, in Fig. 8
it is shown formed from two materials, a frame 77 of a
relatively rigid plastic and a sealing portion of relatively
flexible material. In the example of Fig. 8 there is a first
sealing portion 64 of softer sealing material to provide
the upper and lower seals 66, 68 which engage with the
plug member 42. There is also a second sealing portion
78 which provides a secure seal against the inner face
of the inner cap wall 32. The frame 77 provides the struc-
tural strength and rigidity required of the bottom wall 24
to resist the pressure arising from the pressurised fluid
chamber 22 in use. Because the material of the frame
77 is relatively strong and stiff, weight may be saved by
forming cut-outs 79. A suitable technique for manufac-
turing the bottom wall 24 is inset moulding, in which the
frame 77 is first formed by moulding and then is placed
in a second mould and has the sealing portions 64, 78
formed around it. Suitable materials for the sealing por-
tion are natural or synthetic rubber or thermoplastic elas-
tomers. Suitable materials for the frame are metal or rigid
plastics.

[0091] The bottom wall 24 is secured to the inner cap
wall 32 by any appropriate technique, for example by
engagement of a detent flange 74 on a corresponding
groove in the external face of the inner cap wall 32, or
by laser, sonic or spin welding. The fluid chamber 22 is
then defined by the bottom wall 24, the top cap wall 26
and the inner cap wall 32.

[0092] The cap member 20 is placed in the inverted
position shown in Fig. 5A and, after purging with nitrogen
or other suitable purging means to remove contaminants,
the additive liquid 120 is then introduced into the fluid
chamber 22 through the aperture 25 in the bottom wall 24.
[0093] The housing 40 is then placed on the cap mem-
ber 20 by engagement of the external primary thread 50
on the housing 40 with the internal primary thread 30 on
the cap member 20 so that the plug member 42 enters
and closes the aperture 25 in the bottom wall 24, thereby
sealing the additive liquid 120 in the fluid chamber 22,
as shown in Fig. 5B.
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[0094] The fluid chamber 22 may be pressurised either
at the time of filling or at any other time before using the
closure device 10 to close a container 12. The pressu-
rising step may be accomplished by providing pressu-
rised gas to the nozzle passage 61. The nozzle passage
61 is in communication with an internal fluid passage 70
which exits on the cylindrical outer surface 62 of the of
the plug member 42, and so is in communication with the
volume 63 between the upper 66 and lower seals 68.
The lower seal 68 is held against the plug member 42 by
a collar 72 on the housing 40, and continues to seal
against the plug member 42 even when the volume 63
is pressurised. The upper seal 66 provides a one-way
valve means to enable the fluid chamber 22 to be pres-
surised. The upper seal 66 functions as a flap valve.
When the pressure in the volume 63 is greater than the
pressure in the fluid chamber 22 the upper seal is urged
away from the plug member 42 so that pressurised gas
can flow from the volume 63 past the upper seal 66 to
the fluid chamber 22. When the source of pressurised
gas is removed, and the pressure in the volume 63 and
the nozzle passage 61 reverts to atmospheric pressure,
the upper seal 66 is urged against the plug member 42
to seal the fluid chamber 22 closed.

[0095] Typically the gas forms a head space 122 in the
fluid chamber 22 of between 0% and 60% of the volume
of the fluid chamber 22.

[0096] After the fluid chamber 22 has been pressu-
rised, the closure device 10 is secured to the neck 16 of
a container 12 by engagement of the internal secondary
thread 52 on the housing 40 with the external secondary
thread 18 on the neck 16 of the container, to seal the
contents of the container.

[0097] In an alternative embodiment which does not
form part of the invention, when used with a pressurised
container 10, for example a container containing a car-
bonated beverage, the fluid chamber need not be pres-
surised before securing to the neck of the container. The
internal pressure of a carbonated beverage may be typ-
ically 310 kPa (45 psi), and the one-way valve described
above will allow the fluid chamber 22 to reach the same
pressure. If the pressure in the main liquid compartment
14 is temporarily increased further, for example to
480kPa (70psi) by pasteurisation, then the pressure in
the fluid chamber 22 will also reach this pressure by scav-
enging pressure from the head space in the main liquid
compartment 14 through the one-way valve. However
when the pressure in the main liquid compartment 14
reverts to its previous pressure, say 310 kPa (45 psi),
the pressure in the fluid chamber 22 will remain at the
higher pressure, say 480kPa (70psi) because the seal
66 will prevent the flow of fluid from the fluid chamber 22.
If the headspace 122 in the fluid chamber 22 is sufficiently
large, this pressure difference will be sufficient to fire the
liquid additive on operation of the closure device.
[0098] Although the plug member 42 may be formed
as a unitary moulding with the remainder of the housing
40, Figs. 6A and 6B illustrate an alternative embodiment
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in which the plug member 142 is formed separately and
inserted by a snap fit into an aperture 143 provided in
the housing. Other components of the closure device are
the same as those illustrated with respect to Figs. 1 to 5
and so are not described further. The plug member 142
may be formed of a different material to the remainder
of the housing 142. This is of benefit if the housing ma-
terial is incompatible with the liquid additive 120, and it
is desired to make the plug member 142 of a different
material which is compatible, since the plug member 142
remains in contact with the liquid additive 120 during stor-
age. The plug member 142 may be made of metal or any
suitable moulded plastic material.

[0099] Fig. 7 shows another embodiment of the inven-
tion similar to that of Figs. 1 to 5. Parts which are the
same as those described with reference to Figs. 1 to 5
are denoted by the same reference sign. It differs in that
the internal primary thread 30 on the cap member 20 and
the external primary thread 50 on the housing 40 are
replaced by a pair of dogs 458 on the inside of the cap
member 20 and a pair of bayonet slots 450 provided on
the outer housing wall 44. The dogs 458 engage in the
slots 450 to form the primary engagement means which
allow the cap member 20 to be lifted relative to the hous-
ing 40.

[0100] Although only one dog and slot is illustrated, it
will be understood that two or more may be arranged
around the circumference of the cap member 20 and
housing 40. The dog may be provided on the housing
and the slots on the cap member, if required. Each bay-
onet slot includes a first horizontal section 452 which al-
lows relative rotation of the cap member 20 and housing
40 in the closed position, a vertical section 454 which
allows sliding of the cap member 20 relative to the hous-
ing 40 from the closed position to the open position, and
a second horizontal section 456 which allows relative ro-
tation of the cap member 20 and housing 40 in the open
position. The vertical section 454 and the dogs 458 form
a longitudinal guidance means.

[0101] Thefirst horizontal section 452 may be omitted,
so that when the anti-tamper strip 80 is removed no turn-
ing of the cap member 20 is required to allow the cap
member 20 to slide relative to the housing 40 from the
closed position to the open position. In fact the internal
pressure in the fluid chamber 22 acting on the top of the
plug portion 42 may be sufficient to effect this movement
automatically.

[0102] The second horizontal section 456 may be omit-
ted if it is required for the cap member 20 and housing
40 to rotate together to remove the closure member 10
from the container 12 immediately. The dog 458 and slot
450 will thus act as a mutually engaging detent means
to lock the cap member 20 and housing 40 together ro-
tationally.

[0103] Figs. 9 to 14 show further embodiments of the
invention in which parts which are the same as those
described with reference to Figs. 1-8 are denoted by the
same reference sign.
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[0104] Figs. 9to 11 illustrate an embodiment in which
a similar reduction in the diameter of the cap member is
achieve by providing an upper portion 401 of the housing
having an area of reduced diameter above the web 45
of the housing. The upper portion of the housing may be
integrally formed with the remainder of the housing 40.
In this embodiment, the primary engagement means is
an external thread 404 on the area of reduced diameter
of the housing and a corresponding internal thread 405
on the outer cap wall.

[0105] In this embodiment, the anti-tamper strip 80 of
the outer cap wall 28 extends down towards the container
12 in the form of a skirt.

[0106] Figs. 12 and 13 show a further embodiment of
the invention similar to that of Figs. 8 to 11 in which the
height of the cap is increased to accommodate the pri-
mary engagement means between the cap and the hous-
ing in the upper part of the housing 401 above the web
45. In this embodiment, the housing is similar in form to
that shown in Fig. 9 with the primary engagement means
provided by an external thread 404 on the reduced di-
ameter upper portion of the housing and an internal
thread 405 on outer cap wall. By increasing the height of
the cap member, the volume of the fluid chamber can be
increased such that additional additive can be carried
within the cap member.

[0107] The outer surface of the cap member is tiered
in this embodiment. The upper part of the cap member
20a surrounding the upper part of the housing 401 has
a reduced diameter with respect to the main part of the
cap member 20b reflecting the reduced diameter of the
upper part of the housing.

[0108] The anti-tamper strip 80 has an extended diam-
eter with respect to the main part of the cap member 20b
and may be extended towards the container 12 as in the
previous embodiment. Upon removal of the anti-tamper
strip a skirt would be left surrounding the container 12.
[0109] Fig 14 shows an embodiment of the present
invention which is a further development of the embodi-
ment of Figs. 12 and 13. In this embodiment, the outer
cap wall 281 is tapered from the top surface to the bottom
of the anti-tamper strip 80 in order to provide a more
aesthetic closure which may be stackable to reduce stor-
age space within a bottling facility. The operation of this
embodiment would be similar to that shown in the em-
bodiments of Figs. 12 and 13.

[0110] The presentinvention provides a closure device
which requires fewer components than prior art devices.
The closure device is simple to manufacture, as in one
embodiment it requires only three moulded components,
the cap member body 20, the cap member bottom wall
24 and the housing 40. The closure device is assembled
and filled with the liquid additive 120 and then stored or
transported before use on a standard container 12. It
does not require separate filling at the bottling location.
[0111] The closure device allows introduction and mix-
ing of the liquid additive 120 into the contents of the main
liquid compartment 14 of a container 12 without removal
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of the closure device 10 from the container 12.

[0112] The closure device can be used with any stand-
ard container 12, of any shape or volume, of any material,
for example PET, glass, metal or any suitable plastic.
The external secondary thread 18 on the neck 16 of the
container 12 can be any standard thread.

[0113] The closure device optimises use of the volume
within the neck 16 of the container 12, since the fluid
chamber extends across the whole available area of the
neck 16. The internal diameter of the fluid chamber 22
is limited only by the thickness of the inner housing wall
46 and the inner cap wall 32. The volume of the fluid
chamber 22 may be varied by varying the length of the
fluid chamber.

[0114] The closure device cannot be operated to intro-
duce the liquid additive 120 into the main liquid compart-
ment 14 unless the anti-tamper strip 80 is at least partially
removed, thereby providing security to the consumer that
the additive has not been mixed with the contents of the
container prematurely, for example while sitting on a shelf
in a shop.

[0115] The internal shape of the fluid chamber 22,
which has a top surface 76 of the bottom wall 24 which
slopes down towards the aperture 25 and plug member
42, ensures that only a minimum amount of residual liquid
additive remains in the fluid chamber after release of the
additive. Hence the closure device 190 can be removed
and placed on a surface without significant deposition of
additive on the surface. The sloping shape allows the full
amount of liquid additive 120 to be delivered even if the
container is tilted from the vertical during operation of the
closure device to fire the additive.

[0116] The materials of the closure device can be se-
lected to avoid any compatibility problems with the liquid
additive 120. During storage the liquid additive is only in
contact with the cap member 20 and the plug member
42. The plug member can be made separately from a
different material to the remainder of the housing, if re-
quired. Aliner, forexample of stainless steel, can be used
inside the fluid chamber to avoid contact with the moulded
cap member 20, if required. Certain flavouring or colour-
ing additives are not compatible with sealant materials.
The bottom wall 24 can thus be manufactured, for exam-
ple by inset moulding, so that the upper surface 76 of the
bottom wall 24 is polypropylene or other suitable inert
material, while the seals 64, 78 are protected below the
material of the upper surface.

[0117] The closure device of the invention offers a sim-
plified process for filling and assembling the closure de-
vice, and can be assembled and fitted to a container with-
out the need for adhesive. The fluid chamber 22 can be
easily pressurised, using any appropriate source of pres-
surised gas, which can simply fit to the nozzle 60 on the
housing 40 once the closure device has been assembled.
No specialised aerosol technology is necessary. The lig-
uid additive 120 can be denser or more viscous, and the
area of the nozzle passage 61 and internal fluid passage
70 can be increased if required, to improve the flow of a
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more viscous additive. Additives which require shaking
to dissolve them can be used with the closure device of
the invention, since it permits shaking of the container
after firing with no risk of spillage through between the
closure device and container, because the closure device
remains sealed to the neck.

[0118] The closure device remains in one piece when
removed, and can be recyclable. Recyclability is im-
proved if the closure and housing are made of the same
material.

[0119] Modifications and variations are possible with-
out departing from the scope of the invention. In addition
to the modifications and variations described above, the
liquid additive may be replaced by a gel or a free flowing
powder or the like. The bottom wall 24 may be formed
integrally with the remainder of the cap member 20. The
closure member may be used with a container holding a
carbonated beverage, providing the pressure of the main
liquid compartment 14 is less than the pressure of the
fluid chamber 22. The primary threads 30, 50 may be of
any suitable thread design, and arranged so that the clo-
sure device fires, that is ejects the liquid additive 120 into
the main liquid compartment 14, after any suitable angle
of rotation, for example 45°, and allows removal of the
closure device from the container after any suitable fur-
ther angle of rotation, for example 270° to 450°.

Claims

1. A closure device (10) assembled prior to fitting to a
container (12) for releasing an additive liquid (120)
into a main liquid compartment (14) of the container
(12) having an opening with a neck (16),
the assembled closure device (10) comprising a cap
member (20) defining a pressurised fluid chamber
(22) containing the additive liquid (120) and a hous-
ing (40) having a plug member (42) sealingly en-
gageable in an aperture (25) in a bottom wall (24) of
the fluid chamber (22),
the plug member (42) including a nozzle (60) direct-
ed away from the fluid chamber (22),
wherein the cap member (20) is provided with a pri-
mary engagement means (30) which engages with
a corresponding primary engagement means pro-
vided on the housing (40) to allow the cap member
(20) to be lifted relative to the housing (40) from a
closed position in which the plug member (42) closes
the aperture (25) to an open position in which the
plug member (42) is at least partially withdrawn from
the aperture (25) to provide a communication path
in use from the fluid chamber (22) through the nozzle
(60) to the main liquid compartment (14).

2. A closure device according to claim 1, wherein the
housing (40) includes an inner housing wall (46)
adapted to fit inside the neck (16) of the opening and
wherein the closure device (10) includes sealing
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means (54) which seals between the fluid chamber
(22) and the inner housing wall (46), and

wherein the primary engagement means on the cap
member (20) includes an internal thread (30) and
the primary engagement means on the housing (40)
includes an external thread (50).

A closure device (10) according to claim 2, wherein
the cap member (20) includes a top cap wall (26),
an outer cap wall (28) on which is provided the in-
ternal thread (30) and an inner cap wall (32) extend-
ing from the top cap wall (26) to the bottom wall (24)
and arranged inside the outer cap wall (28), the fluid
chamber (22) being defined by the top cap wall (26),
the inner cap wall (32) and the bottom wall (24), and
wherein the housing (40) comprises an outer hous-
ing wall (44) on which is provided the external thread
(50).

A closure device according to claim 3, wherein the
outer housing wall (44) is provided with an internal
secondary thread (52) adapted in use to engage with
an external secondary thread (18) provided on the
neck (16) of the opening of the container (12).

A closure device according to any of claims 3 to 4,
wherein the housing (40) further comprises a frame
(48) which supports the plug member (42) so that
the plug member (42) is arranged inside the inner
housing wall (46) and extends upwardly towards the
fluid chamber (22) in use.

A closure device according to any preceding claim,
wherein the plug member (42) includes an internal
fluid passage (70) which is sealed from the fluid
chamber (22) in the closed position and which is in
fluid communication with the fluid chamber (22) in
the open position.

A closure device according to claim 6, wherein the
plug member (42) includes a cylindrical outer surface
(62) which engages with a sealing means provided
in the bottom wall (24).

A closure device according to claim 7 wherein the
sealing means comprises:

an upper seal (66) which seals against the cy-
lindrical outer surface (62) of the plug member
(42) when the cap member (20) is in the closed
position and which allows the passage of fluid
between the upper seal (66) and the plug mem-
ber (42) when the cap member (20) is in the
open position, and

a lower seal (68) which seals against the cylin-
drical outer surface (62) of the plug member (42)
when the cap member (20) is in the closed and
open positions.
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9.

10.

1.

12.

13.

14.

15.

20

A closure device according to claim 8 wherein the
plug member (42) includes an internal fluid passage
(70) which extends to the cylindrical outer surface
(62) at a position below the upper seal (66) when the
cap member (20)is in the closed position, the internal
fluid passage (70) being in communication with the
nozzle (60).

A closure device according to any preceding claim,
wherein the primary engagement means of the cap
member (20) and housing (40) include mutually en-
gageable detent means (86; 88) to prevent the rota-
tion of the cap member (20) relative to the housing
(40) beyond a predetermined limiting angle of rota-
tion.

A closure device according to any preceding claim,
wherein the fluid chamber (22) contains a head
space of pressurised gas.

A container (12) having a main liquid compartment
(14), an opening having a neck (16), and a closure
device (10) according to any preceding claim closing
said opening, wherein the housing (40) of the closure
device is secured to the neck (16) of the container
(12).

A container according to claim 12, wherein the hous-
ing (40) comprises an outer housing wall (44) located
outside the neck (16) of the container (12) and pro-
vided with an internal secondary thread (52) en-
gaged with an external secondary thread (18) pro-
vided on the neck (16) of the container (12).

A container according to any of claims 12 to 13,
wherein the housing (40) further comprises an inner
housing wall arranged inside the neck (16) of the
container (12) and provided with internal sealing
means (54) to seal against an outer surface of the
inner cap wall (32) and external sealing means (56;
58) to seal against an internal surface of the neck
(16) of the opening.

A method of assembling a closure device (10) con-
taining additive liquid for introduction into a main lig-
uid compartment (14) of a container (12), the method
comprising the following steps:

providing a cap member (20),

securing a bottom wall (24) to said cap member
(20) to define a pressurisable fluid chamber (22),
inverting the cap member (20) and introducing
an additive liquid (120) into the fluid chamber
(22) through an aperture (25) in the bottom wall
(24),

providing a housing (40) having a plug member
(42), the plug member (42) including a nozzle
(60) directed away from the fluid chamber (22),
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attaching the housing (40) to the cap member
(20) by relative axial movement of the housing
(40) and cap member (20) both having corre-
sponding primary engagement means (30, 50)
therefor, so that the plug member (42) enters
and closes the aperture (25) in the bottom wall
(24) of the fluid chamber (22),

pressurising the fluid chamber (22), and
storing the closure device (10) with the pressu-
rised chamber (22) containing the additive liquid
(120) for subsequent fitting to the container (12).

A method accordingto claim 15, whereby the relative
axial movement of the housing (40) and cap member
(20) is accomplished by engagement of an external
thread (50) on the housing (40) with an internal
thread (30) on the cap member (20).

A method according to claim 15 or 16, wherein the
pressurising step is accomplished by providing pres-
surised fluid to a passage (61) in said plug member
(42), the passage (61) being in communication with
a valve means which prevents release of the pres-
surised fluid from the fluid chamber (22).

A method according to claim 17, wherein the valve
means comprises a seal which engages with the plug
member (42) when the aperture (25) is closed by the
plug member (42).

A method according to claim 17 or 18, wherein the
pressurised fluid is a gas and the gas forms a head
space in the fluid chamber (22) of between 0% and
60% of the volume of the fluid chamber (22).

A method according to any of claims 15 to 19, in-
cluding the further step of securing the closure de-
vice (10) to a neck (16) of a container (12) having a
main liquid compartment (14) by engagement of an
internal thread (30) on the housing (40) with an ex-
ternal thread (50) on the neck (16) of the container
(12).

A method according to any of claims 15 to 20, where-
in the closure device is a closure device according
to any of claims 1 to 11.

A method of introducing an additive liquid (120) into
a main liquid compartment (14) of a container (12)
having an opening with a neck (16), the neck (16)
having attached to ita closure device (10) comprising
a housing (40) attached to the neck (16) and a cap
member (20) defining a pressurised fluid chamber
(22) attached to the housing (40), wherein the clo-
sure device (10) is assembled and filled with the ad-
ditive liquid (120) prior to attachmentto the neck (16),
the method comprising the steps of raising the cap
member (20) on the housing (40), both having cor-
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23.

24,

25.

26.

27.

28.

22

responding primary engagement means (30, 50)
therefor, causing a plug member (42) provided on
said housing (40) to move relative to the cap member
(20) from a closed position in which an aperture (25)
provided in a bottom wall (24) of said fluid chamber
(22) is closed by said plug member (42) to an open
position in which the plug member (42) is at least
partially withdrawn from the aperture (25) to provide
a communication path from the fluid chamber (22)
through a nozzle (60) provided in the plug member
(42) and directed away from the fluid chamber (22)
to the main fluid compartment (14),and releasing the
pressurised additive liquid (120) from said fluid
chamber (22) along said communication path (61)
into said main liquid compartment (14).

A method according to claim 22, wherein during the
raising of the fluid chamber (22) relative to the hous-
ing (40) a seal is maintained between the fluid cham-
ber (22) and an inner housing wall (46) of the housing
(40) arranged in the neck (16) of the container (12).

A method according to claim 22 or 23, wherein the
cap member (20) is raised by rotating the cap mem-
ber (20) through afirst angle such that the fluid cham-
ber (22) is raised by screw thread action relative to
the housing (40).

A method according to claim 24, wherein further ro-
tation of the cap member (20) by more than the first
angle relative to the housing (40) is prevented by the
mutual engagement of detent means (86; 88) pro-
vided on the cap member (20) and housing (40).

A method according to any of claims 22 to 25, where-
in the raising of said cap member (20) relative to the
housing (40) is achieved by engagement of an inter-
nal thread (30) on the cap member (20) with an ex-
ternal thread (50) on the housing (40) .

A method according to any of claims 22 to 26, in-
cluding the further step of rotating the cap member
(20) further to remove the cap member (20) and
housing (40) from the container (12) by engagement
of an internal secondary thread (52) on the housing
with an external secondary thread (18) provided on
the neck (16) of the opening of the container (12).

A method according to any of claims 22 to 27, where-
in the communication path includes an internal fluid
passage (70) in the plug member (42) which extends
from the nozzle (60) to a position on the surface of
the plug member (42) which is in communication with
the fluid chamber (22) when the plug member (42)
is in the open position.
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1.

Eine Verschlussvorrichtung (10), die vor dem An-
bringen an einem Behalter (12) zusammengebaut
wird, zum Abgeben einer Zusatzflissigkeit (1) in ei-
nen Hauptflissigkeitsraum (14) des Behalters (12),
welcher eine Offnung mit einem Hals (16) aufweist,
wobei die zusammengebaute Verschlussvorrich-
tung (10) ein Deckelelement (20), das eine unter
Druck stehende, die Zusatzflissigkeit (120) enthal-
tende Fluidkammer (22) definiert, und ein Gehause
(40) mit einem Stdpselelement (42), das abdichtend
in eine Apertur (25) in einer unteren Wand (24) der
Fluidkammer (22) eingreifen kann, beinhaltet,
wobei das Stépselelement (42) eine Dise (60) um-
fasst, die von der Fluidkammer (22) weg weist,
wobei das Deckelelement (20) mit einem primaren
Eingriffsmittel (30) versehen ist, das in ein entspre-
chendes priméares Eingriffsmittel, welches an dem
Gehause (40) bereitgestellt ist, eingreift, um zu er-
moglichen, dass das Deckelelement (20) relativ zu
dem Gehause (40) aus einer geschlossenen Positi-
on, in der das Stdpselelement (42) die Apertur (25)
schliefdt, in eine offene Position, in der das Stdpsel-
element (42) mindestens teilweise aus der Apertur
(25) zuruickgezogen ist, angehoben wird, umim Ein-
satz einen Verbindungsweg von der Fluidkammer
(22) durch die Dise (60) zu dem Hauptflissigkeits-
raum (14) bereitzustellen.

Verschlussvorrichtung gemaR Anspruch 1, wobei
das Gehause (40) eine innere Gehdusewand (46)
umfasst, die angepasst ist, um innerhalb des Halses
(16) der Offnung zu passen, und wobei die Ver-
schlussvorrichtung (10) ein Abdichtungsmittel (54)
umfasst, das zwischen der Fluidkammer (22) und
der inneren Gehausewand (46) abdichtet, und
wobei das priméare Eingriffsmittel an dem Deckelele-
ment (20) ein Innengewinde (30) umfasst und das
primére Eingriffsmittel an dem Gehause (40) ein Au-
Rengewinde (50) umfasst.

Verschlussvorrichtung (10) gemaf’ Anspruch 2, wo-
bei das Deckelelement (20) eine obere Deckelwand
(26), eine aulere Deckelwand (28), an der das In-
nengewinde (30) bereitgestellt ist, und eine innere
Deckelwand (32), die sich von der oberen Deckel-
wand (26) zu der unteren Wand (24) erstreckt und
innerhalb der duReren Deckelwand (28) eingerichtet
ist, umfasst, wobei die Fluidkammer (22) durch die
obere Deckelwand (26), die innere Deckelwand (32)
und die untere Wand (24) definiert ist und wobei das
Gehause (40) eine dullere Gehausewand (44) be-
inhaltet, an der das Auflengewinde (50) bereitge-
stellt ist.

Verschlussvorrichtung gemall Anspruch 3, wobei
die dullere Gehausewand (44) mit einem sekunda-
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10.

ren Innengewinde (52) versehen ist, das angepasst
ist, umim Einsatzin ein an dem Hals (16) der Offnung
des Behalters (12) bereitgestelltes sekundares Au-
Rengewinde (18) einzugreifen.

Verschlussvorrichtung gemaf einem der Anspriche
3 bis 4, wobei das Gehause (40) ferner einen Rah-
men (48) beinhaltet, der das Stopselelement (42)
stlitzt, so dass das Stdpselelement (42) innerhalb
der inneren Gehdusewand (46) eingerichtet ist und
sich im Einsatz nach oben zu der Fluidkammer (22)
erstreckt.

Verschlussvorrichtung geman einem der vorherge-
henden Anspriiche, wobei das Stépselelement (42)
einen Innenfluiddurchgang (70) umfasst, der in der
geschlossenen Position von der Fluidkammer (22)
abgedichtet ist und der in der offenen Position mit
der Fluidkammer (22) in Fluidverbindung steht.

Verschlussvorrichtung gemay Anspruch 6, wobei
das Stopselelement (42) eine zylinderférmige aulRe-
re Oberflache (62) umfasst, die in ein in der unteren
Wand (24) bereitgestelltes Abdichtungsmittel ein-
greift.

Verschlussvorrichtung gemaly Anspruch 7, wobei
das Abdichtungsmittel Folgendes beinhaltet:

eine obere Abdichtung (66), die gegen die zylin-
derférmige dulRere Oberflache (62) des Stdpsel-
elements (42) abdichtet, wenn sich das Deckel-
element (20) in der geschlossenen Position be-
findet, und die den Durchgang von Fluid zwi-
schen der oberen Abdichtung (66) und dem
Stopselelement (42) ermdglicht, wenn sich das
Deckelelement (20) in der offenen Position be-
findet, und

eine untere Abdichtung (68), die gegen die zylin-
derférmige aulRere Oberflache (62) des Stopsel-
elements (42) abdichtet, wenn sich das Deckel-
element (20) in der geschlossenen und der offe-
nen Position befindet.

Verschlussvorrichtung gemafl® Anspruch 8, wobei
das Stopselelement (42) einen Innenfluiddurchgang
(70) umfasst, der sich, wenn sich das Deckelelement
(20) in der geschlossenen Position befindet, an einer
Position unterhalb der oberen Abdichtung (66) zu
der zylinderférmigen aulReren Oberflache (62) er-
streckt, wobei der Innenfluiddurchgang (70) mit der
Dise (60) in Verbindung steht.

Verschlussvorrichtung gemag einem der vorherge-
henden Anspriiche, wobei die primaren Eingriffsmit-
tel des Deckelelements (20) und des Gehauses (40)
gegenseitig eingreifbare Rastmittel (86; 88) umfas-
sen, um die Drehung des Deckelelements (20) rela-
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25

tiv zu dem Gehause (40) Uber einen vorbestimmten
beschrankenden Drehungswinkel hinaus zu verhin-
dern.

Verschlussvorrichtung gemaR einem der vorherge-
henden Anspriiche, wobei die Fluidkammer (22) ei-
nen Gasraum mit unter Druck stehendem Gas ent-
halt.

Ein Behalter (12) mit einem Hauptflissigkeitsraum
(14), einer Offnung mit einem Hals (16) und einer
die Offnung schlieRenden Verschlussvorrichtung
(10) geman einem der vorhergehenden Anspriiche,
wobei das Gehause (40) der Verschlussvorrichtung
an dem Hals (16) des Behalters (12) gesichert ist.

Behalter gemaR Anspruch 12, wobei das Gehause
(40) eine auBere Gehausewand (44) beinhaltet, die
sich aulRerhalb des Halses (16) des Behalters (12)
befindet und mit einem sekundaren Innengewinde
(52) versehen ist, das in ein sekundares Auflenge-
winde (18), welches an dem Hals (16) des Behélters
(12) bereitgestellt ist, eingreift.

Behalter gemaf einem der Anspriiche 12 bis 13, wo-
bei das Gehause (40) ferner eine innere Gehause-
wand beinhaltet, die innerhalb des Halses (16) des
Behalters (12) eingerichtet ist und mit einem Innen-
abdichtungsmittel (54), um gegen eine duf3ere Ober-
flache der inneren Deckelwand (32) abzudichten,
und einem AuRenabdichtungsmittel (56; 58), um ge-
gen eine Innenoberflache des Halses (16) der Off-
nung abzudichten, versehen ist.

Ein Verfahren zum Zusammenbauen einer Ver-
schlussvorrichtung (10), die Zusatzflissigkeit zur
Einflhrung in einen Hauptflissigkeitsraum (14) ei-
nes Behalters (12) enthalt, wobei das Verfahren die
folgenden Schritte beinhaltet:

Bereitstellen eines Deckelelements (20),
Sichern einer unteren Wand (24) an dem Deckel-
element (20), um eine unter Druck setzbare Fluid-
kammer (22) zu definieren,

Umdrehen des Deckelelements (20) und Ein-
fuhren einer Zusatzflissigkeit (120) in die Fluid-
kammer (22) durch eine Apertur (25) in der un-
teren Wand (24), Bereitstellen eines Gehauses
(40) mit einem Stépselelement (42), wobei das
Stopselelement (42) eine Diise (60) umfasst, die
von der Fluidkammer (22) weg weist,
Befestigen des Gehauses (40) an dem Deckel-
element (20) durch eine relative axiale Bewe-
gung des Gehauses (40) und des Deckelele-
ments (20), wobei beide ein entsprechendes pri-
mares Eingriffsmittel (30, 50) dafur aufweisen,
so dass das Stopselelement (42) in die Apertur
(25) in der unteren Wand (24) der Fluidkammer
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(22) eintritt und diese schlieft,
Unter-Druck-Setzen der Fluidkammer (22) und
Lagern der Verschlussvorrichtung (10) mit der
unter Druck stehenden Kammer (22), welche
die Zusatzflissigkeit (120) enthalt, zum nachfol-
genden Anbringen an dem Behélter (12).

Verfahren gemaR Anspruch 15, wobei die relative
axiale Bewegung des Gehauses (40) und des Deckel-
elements (20) durch das Eingreifen eines Auflenge-
windes (50) an dem Geh&use (40) in ein Innengewinde
(30) an dem Deckelelement (20) erreicht wird.

Verfahren gemaf Anspruch 15 oder 16, wobei der
Schritt des Unter-Druck-Setzens durch das Bereit-
stellen von unter Druck stehendem Fluid fir einen
Durchgang (61) in dem Stopselelement (42) erreicht
wird, wobei der Durchgang (61) mit einem Ventilmit-
tel in Verbindung steht, das die Abgabe des unter
Druck stehenden Fluids aus der Fluidkammer (22)
verhindert.

Verfahren gemafR Anspruch 17, wobei das Ventilmit-
tel eine Abdichtung beinhaltet, die in das Stopsel-
element (42) eingreift, wenn die Apertur (25) von
dem Stopselelement (42) geschlossen ist.

Verfahren gemaf Anspruch 17 oder 18, wobei das
unter Druck stehende Fluid ein Gas ist und das Gas
einen Gasraum in der Fluidkammer (22) von zwi-
schen 0 % und 60 % des Volumens der Fluidkammer
(22) bildet.

Verfahren gemaR einem der Anspriiche 15 bis 19,
das den weiteren Schritt des Sicherns der Ver-
schlussvorrichtung (10) an einem Hals (16) eines
Behalters (12) mit einem Hauptflissigkeitsraum (14)
durch das Eingreifen eines Innengewindes (30) an
dem Gehause (40) in ein AuRengewinde (50) andem
Hals (16) des Behalters (12) umfasst.

Verfahren gemaR einem der Anspriiche 15 bis 20,
wobei die Verschlussvorrichtung eine Ver-
schlussvorrichtung gemaR einem der Anspriiche 1
bis 11 ist.

Ein Verfahren zum Einfuihren einer Zusatzflissigkeit
(120) in einen Hauptflissigkeitsraum (14) eines Be-
hélters (12), welcher eine Offnung mit einem Hals
(16) aufweist, wobei der Hals (16) eine an ihm befe-
stigte Verschlussvorrichtung (10) aufweist, die ein
an dem Hals (16) befestigtes Gehause (40) und ein
an dem Gehause (40) befestigtes Deckelelement
(20), das eine unter Druck stehende Fluidkammer
(22) definiert, beinhaltet, wobei die Verschlussvor-
richtung (10) vor dem Befestigen an dem Hals (16)
zusammengebaut und mit der Zusatzflissigkeit
(120) gefiillt wird, wobei das Verfahren die folgenden
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Schritte beinhaltet: Heben des Deckelelements (20)
an dem Gehause (40), wobei beide entsprechende
primare Eingriffsmittel (30, 50) daflr aufweisen, Ver-
ursachen, dass sich ein an dem Gehause (40) be-
reitgestelltes Stopselelement (42) relativ zu dem
Deckelelement (20) aus einer geschlossenen Posi-
tion, in der eine in einer unteren Wand (24) der Fluid-
kammer (22) bereitgestellte Apertur (25) von dem
Stopselelement (42) geschlossen ist, in eine offene
Position, in der das Stdpselelement (42) mindestens
teilweise aus der Apertur (25) zuriickgezogen ist, be-
wegt, um einen Verbindungsweg von der Fluidkam-
mer (22) durch eine Dise (60), welche in dem Stdp-
selelement (42) bereitgestellt ist und von der Fluid-
kammer (22) weg weist, zu dem Hauptfluidraum (14)
bereitzustellen, und Abgeben der unter Druck ste-
henden Zusatzflissigkeit (120) aus der Fluidkam-
mer (22) entlang dem Verbindungsweg (61) in den
Hauptflissigkeitsraum (14).

Verfahren gemaf Anspruch 22, wobei wahrend des
Hebens der Fluidkammer (22) relativ zu dem Ge-
hause (40) eine Abdichtung zwischen der Fluidkam-
mer (22) und einer in dem Hals (16) des Behélters
(12) eingerichteten inneren Gehausewand (46) des
Gehauses (40) aufrechterhalten wird.

Verfahren gemaf Anspruch 22 oder 23, wobei das
Deckelelement (20) durch das Drehen des Deckel-
elements (20) um einen ersten Winkel gehoben wird,
so dass die Fluidkammer (22) mittels Schraubenge-
windeaktion relativ zu dem Gehause (40) gehoben
wird.

Verfahren gemafl Anspruch 24, wobei eine weitere
Drehung des Deckelelements (20) um mehr als den
ersten Winkel relativ zu dem Gehause (40) durch
das gegenseitige Eingreifen von Rastmitteln (86;
88), die an dem Deckelelement (20) und dem Ge-
hause (40) bereitgestellt sind, verhindert wird.

Verfahren gemaf einem der Anspriiche 22 bis 25,
wobei das Heben des Deckelelements (20) relativ
zu dem Gehaduse (40) durch das Eingreifen eines
Innengewindes (30) an dem Deckelelement (20) in
ein AuRengewinde (50) an dem Gehause (40) erzielt
wird.

Verfahren gemaf einem der Anspriiche 22 bis 26,
das den weiteren Schritt des weiteren Drehens des
Deckelelements (20) umfasst, um das Deckelele-
ment (20) und das Gehause (40) von dem Behalter
(12) zu entfernen, indem ein sekundares Innenge-
winde (52) an dem Gehause in ein an dem Hals (16)
der Offnung des Behalters (12) bereitgestelltes se-
kundares Auflengewinde (18) eingreift.

Verfahren gemaf einem der Anspriiche 22 bis 27,
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wobei der Verbindungsweg einen Innenfluiddurch-
gang (70) in dem Stdpselelement (42) umfasst, der
sich von der Dise (60) zu einer Position an der Ober-
flache des Stdpselelements (42) erstreckt, die mit
der Fluidkammer (22) in Verbindung steht, wenn sich
das Stopselelement (42) in der offenen Position be-
findet.

Revendications

Undispositif de fermeture (10) assemblé avant d’'étre
emboité sur un conteneur (12) destiné a libérer du
liquide additif (120) dans un compartiment a liquide
principal (14) du conteneur (12) présentant une
ouverture avec un col (16),

le dispositif de fermeture assemblé (10) comprenant
un élément formant couvercle (20) définissant une
chambre a fluide pressurisée (22) contenant le liqui-
de additif (120) et un logement (40) présentant un
élément formant bouchon (42) pouvant étre engagé,
de fagon a le fermer de maniéere étanche, dans un
orifice (25) dans une paroi de fond (24) de lachambre
a fluide (22),

I'élément formant bouchon (42) incluant une buse
(60) dirigée de fagon a s’éloigner de la chambre a
fluide (22),

ou I'élément formant couvercle (20) est muni d'un
moyen d’engagement primaire (30) qui se met en
prise avec un moyen d’engagement primaire corres-
pondant prévu sur le logement (40) afin de permettre
al’élément formant couvercle (20) d’étre soulevé re-
lativement au logement (40) d’'une position fermée
dans laquelle I'élément formant bouchon (42) ferme
I'orifice (25) a une position ouverte dans laquelle
I’élément formant bouchon (42) est au moins en par-
tie retiré de I'orifice (25) afin de fournir une voie de
communication, a l'utilisation, allant de la chambre
a fluide (22) au compartiment a liquide principal (14)
en passant par la buse (60).

Un dispositif de fermeture selon la revendication 1,
ou le logement (40) inclut une paroi de logement
interne (46) adaptée pour s’emboiter a l'intérieur du
col (16) de I'ouverture et ou le dispositif de fermeture
(10) inclut un moyen d’étanchéité (54) qui réalise
une étanchéisation entre la chambre a fluide (22) et
la paroi de logement interne (46), et ou le moyen
d’engagement primaire sur I'élément formant cou-
vercle (20) inclut un filet intérieur (30) et le moyen
d’engagement primaire sur le logement (40) inclut
un filet extérieur (50).

Un dispositif de fermeture (10) selon la revendication
2, ou I'élément formant couvercle (20) inclut une pa-
roi de couvercle de dessus (26), une paroi de cou-
vercle externe (28) sur laquelle est prévu le filet in-
térieur (30) et une paroi de couvercle interne (32)
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s’étendant de la paroi de couvercle de dessus (26)
a la paroi de fond (24) et arrangée a l'intérieur de la
paroi de couvercle externe (28), la chambre a fluide
(22) étant définie par la paroi de couvercle de dessus
(26), la paroi de couvercle interne (32) et la paroi de
fond (24), et ou le logement (40) comprend une paroi
de logement externe (44) sur laquelle est prévu le
filet extérieur (50).

Un dispositif de fermeture selon la revendication 3,
ou la paroi de logement externe (44) est munie d’un
filet secondaire intérieur (52) adapté a I'utilisation
pour se mettre en prise avec un filet secondaire ex-
térieur (18) prévu sur le col (16) de I'ouverture du
conteneur (12).

Un dispositif de fermeture selon n'importe lesquelles
des revendications 3 et 4, ou le logement (40) com-
prend de plus un cadre (48) qui soutient I'élément
formant bouchon (42) de fagon a ce que I'élément
formant bouchon (42) soit arrangé a l'intérieur de la
paroi de logement interne (46) et s'étende vers le
haut en direction de la chambre a fluide (22) a I'uti-
lisation.

Un dispositif de fermeture selon n'importe quelle re-
vendication précédente, ou I'élément formant bou-
chon (42) inclut un passage a fluide intérieur (70) qui
est fermé de maniere étanche relativement a la
chambre a fluide (22) dans la position fermée et qui
est en communication fluidique avec la chambre a
fluide (22) dans la position ouverte.

Un dispositif de fermeture selon la revendication 6,
oul'élémentformant bouchon (42) inclut une surface
externe cylindrique (62) qui se met en prise avec un
moyen d’étanchéité prévu dans la paroi de fond (24).

Un dispositif de fermeture selon la revendication 7
ou les moyens d’étanchéité comprennent :

un joint d’étanchéité supérieur (66) qui réalise
une étanchéisation contre la surface externe cy-
lindrique (62) de I'élément formant bouchon (42)
lorsque I'élément formant couvercle (20) est
dans la position fermée et qui permet le passage
de fluide entre le joint d’étanchéité supérieur
(66) et I'élément formant bouchon (42) lorsque
I'élément formant couvercle (20) est dans la po-
sition ouverte, et

un jointd’étanchéité inférieur (68) quiréalise une
étanchéisation contre la surface externe cylin-
drique (62) de I'élément formant bouchon (42)
lorsque I'élément formant couvercle (20) est
dans les positions fermée et ouverte.

9. Un dispositif de fermeture selon la revendication 8

oul'élément formant bouchon (42) inclut un passage
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afluide intérieur (70) qui s’étend a la surface externe
cylindrique (62) au niveau d’une position en dessous
du joint d’étanchéité supérieur (66) lorsque I'élément
formant couvercle (20) est dans la position fermée,
le passage a fluide intérieur (70) étant en communi-
cation avec la buse (60).

Un dispositif de fermeture selon n’importe quelle re-
vendication précédente, ou les moyens d’engage-
ment primaires de I'élément formant couvercle (20)
et du logement (40) incluent des moyens d’enclique-
tage mutuellement engageables (86 ; 88) pour em-
pécher la rotation de I'élément formant couvercle
(20) relativement au logement (40) au-dela d’un an-
gle de rotation limitatif prédéterminé.

Un dispositif de fermeture selon n’importe quelle re-
vendication précédente, ou la chambre a fluide (22)
contient un espace libre de gaz pressurisé.

Un conteneur (12) ayant un compartiment a liquide
principal (14), une ouverture avec un col (16), et un
dispositif de fermeture (10) selon n’importe quelle
revendication précédente fermant ladite ouverture,
ou le logement (40) du dispositif de fermeture est
assujetti au col (16) du conteneur (12).

Un conteneur selon la revendication 12, ou le loge-
ment (40) comprend une paroi de logement externe
(44) située en dehors du col (16) du conteneur (12)
et munie d’un filet secondaire intérieur (52) mis en
prise avec un filet secondaire extérieur (18) prévu
sur le col (16) du conteneur (12).

Un conteneur selon n’'importe lesquelles des reven-
dications 12 et 13, ou le logement (40) comprend de
plus une paroi de logement interne arrangée a l'in-
térieur du col (16) du conteneur (12) et munie de
moyens d’étanchéité intérieurs (54) destinés a réa-
liser une étanchéisation contre une surface externe
de la paroi de couvercle interne (32) et des moyens
d’étanchéité extérieurs (56 ; 58) destinés a réaliser
une étanchéisation contre une surface intérieure du
col (16) de l'ouverture.

Une méthode pour assembler un dispositif de fer-
meture (10) contenant du liquide additif destiné a
étre introduit dans un compartiment a liquide princi-
pal (14) d’un conteneur (12), la méthode comprenant
les étapes suivantes :

fournir un élément formant couvercle (20),

assujettirune paroide fond (24) surledit élément
formant couvercle (20) afin de définir une cham-
bre a fluide pouvant étre pressurisée (22),

renverser I'élément formant couvercle (20) etin-
troduire un liquide additif (120) dans la chambre
a fluide (22) par un orifice (25) dans la paroi de
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fond (24),

fournir un logement (40) présentant un élément
formant bouchon (42), I'élément formant bou-
chon (42) incluant une buse (60) dirigée de fa-
con a s’éloigner de la chambre a fluide (22),
attacher le logement (40) sur I'élément formant
couvercle (20) grace a un déplacement axial re-
latif du logement (40) et de I'élément formant
couvercle (20),

tous deux présentant des moyens d’engage-
ment primaires correspondants (30, 50) pour ce
faire, afin que I'élément formant bouchon (42)
pénétre dans l'orifice (25) dans la paroi de fond
(24) de la chambre a fluide (22) et le ferme,
pressuriser la chambre a fluide (22), et
stocker le dispositif de fermeture (10) avec la
chambre pressurisée (22) contenant le liquide
additif (120) pour 'emboiter ultérieurement sur
le conteneur (12).

Une méthode selon la revendication 15, grace a la-
quelle le déplacement axial relatif du logement (40)
et de I'élément formant couvercle (20) est effectué
en mettant en prise un filet extérieur (50) sur le lo-
gement (40) avec un filet intérieur (30) sur I'élément
formant couvercle (20).

Une méthode selon la revendication 15 ou la reven-
dication 16, ou I'étape de pressurisation est réalisée
en apportant du fluide pressurisé dans un passage
(61) dans ledit élémentformant bouchon (42), le pas-
sage (61) étant en communication avec un moyen
formant soupape qui empéche la libération du fluide
pressurisé de la chambre a fluide (22).

Une méthode selon larevendication 17, ou le moyen
formant soupape comprend un joint d’étanchéité qui
se met en prise avec I'élément formant bouchon (42)
lorsque l'orifice (25) est fermé par I'élément formant
bouchon (42).

Une méthode selon la revendication 17 ou la reven-
dication 18, ou le fluide pressurisé est un gaz et le
gaz forme un espace libre dans la chambre a fluide
(22) occupant entre 0 % et 60 % du volume de la
chambre a fluide (22).

Une méthode selon n’importe lesquelles des reven-
dications 15 a 19, incluant I'étape supplémentaire
d’assujettir le dispositif de fermeture (10) sur un col
(16) d’'un conteneur (12) présentant un comparti-
ment a liquide principal (14) en mettant en prise un
filet intérieur (30) sur le logement (40) avec un filet
extérieur (50) sur le col (16) du conteneur (12).

Une méthode selon n’importe lesquelles des reven-
dications 15 a 20, ou le dispositif de fermeture est
un dispositif de fermeture selon n'importe lesquelles
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des revendications 1 a 11.

Une méthode pour introduire un liquide additif (120)
dans un compartiment a liquide principal (14) d'un
conteneur (12) présentant une ouverture avec un col
(16), col (16) sur lequel est attaché un dispositif de
fermeture (10) comprenantunlogement (40) attaché
sur le col (16) et un élément formant couvercle (20)
définissant une chambre a fluide pressurisée (22)
attaché sur le logement (40), ou le dispositif de fer-
meture (10) est assemblé et rempli du liquide additif
(120) avant d’étre attaché sur le col (16), la méthode
comprenant les étapes d’élever I'élément formant
couvercle (20) sur le logement (40), tous deux pré-
sentant des moyens d’engagement primaires cor-
respondants (30, 50) pour ce faire, amenant un élé-
ment formant bouchon (42) prévu sur ledit logement
(40) a se déplacer relativement a I'élément formant
couvercle (20) d’'une position fermée dans laquelle
un orifice (25) prévu dans une paroi de fond (24) de
ladite chambre a fluide (22) est fermé par ledit élé-
ment formant bouchon (42) a une position ouverte
dans laquelle I'élément formant bouchon (42) est au
moins en partie retiré de l'orifice (25) afin de fournir
une voie de communication allant de la chambre a
fluide (22) au compartiment a fluide principal (14) en
passant par une buse (60) prévue dans I'élément
formantbouchon (42) et dirigée de fagon a s’éloigner
de la chambre a fluide (22), et de libérer le liquide
additif pressurisé (120) de ladite chambre a fluide
(22) le long de ladite voie de communication (61)
dans ledit compartiment a liquide principal (14).

Une méthode selon la revendication 22, ou lorsque
la chambre a fluide (22) est élevée relativement au
logement (40), un joint d’étanchéité est maintenu en-
tre la chambre a fluide (22) et une paroi de logement
interne (46) du logement (40) arrangée dans le col
(16) du conteneur (12)

Une méthode selon la revendication 22 ou la reven-
dication 23, ou I'élément formant couvercle (20) est
élevé en faisant tourner I'élément formant couvercle
(20) sur un premier angle de telle sorte que la cham-
bre a fluide (22) soit élevée par une action de filet
de vis relativement au logement (40).

Une méthode selon la revendication 24, ou la rota-
tion plus avant de I'élément formant couvercle (20)
de plus du premier angle relativement au logement
(40) estempéchée grace a 'engagement mutuel des
moyens d’encliquetage (86 ; 88) prévus sur 'élé-
ment formant couvercle (20) et le logement (40).

Une méthode selon n'importe lesquelles des reven-
dications 22 a 25, ou I'élévation dudit ledit élément
formant couvercle (20) relativement au logement
(40) est accomplie en mettant en prise un filet inté-
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rieur (30) sur I'élément formant couvercle (20) avec
un filet extérieur (50) sur le logement (40).

Une méthode selon n’importe lesquelles des reven-
dications 22 a 26, incluant I'étape supplémentaire
de faire tourner'élément formant couvercle (20) plus
avant pour oter I'élément formant couvercle (20) et
le logement (40) du conteneur (12) en mettant en
prise unfilet secondaire intérieur (52) sur le logement
avec un filet secondaire extérieur (18) prévu sur le
col (16) de I'ouverture du conteneur (12).

Une méthode selon n’importe lesquelles des reven-
dications 22 4 27, ou la voie de communication inclut
un passage a fluide intérieur (70) dans I'élément for-
mant bouchon (42) qui s’étend de la buse (60) a une
position sur la surface de I'élément formant bouchon
(42) qui est en communication avec la chambre a
fluide (22) lorsque I'élément formant bouchon (42)
est dans la position ouverte.
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