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Description

When dispensing carbonated beverages, particu-
larly beers and especially draught stout, it is desirable to
obtain a close-knit creamy head. This contributes to a
creamy taste and adds considerably to the customer
appeal. Traditionally such heads are only obtained when
dispensing such beverages from draught. Another factor
that considerably enhances the appeal is the way in
which, when dispensing beverages, especially beers,
from draught, small bubblaes are intimately mixed with the
body of the beverage as it is dispensed and then, atter
dispensing is completed they gradually separate out to
form this close-knit creamy haad.

The formation of such small bubbles liberated
throughout the body of the beverage during dispensing
can be encouraged by causing shear of the liquid with
resulting local prassure changes which causes release
of small bubbles of controlled and uniform size. Over the
years many proposals have baen made to increase and
control the liberation of such smalf bubbles and the gen-
eration of heads on beverages. Our own earlier specifi-
cation GB-A-1378692 describes the use of an ultrasonic
transducer to subject the beverage to shear immediately
before it is dispensed into a drinking vessel and
descrihes the way that by subjecting the initiafly dis-
pensad portion of beverage to ultrasonics the small bub-
bles released from this initial portion then gradually ficat
up through the remainder of the beverage forming nucle-
ation sites and triggering the generation of further small
hubbles of controlled size.

There have bean many cther proposals such as
those described in GB-A-1331425, (see also GB-A-
1280240, GB-A-1588624 GB-A-2200854) to encourage
the formation of the required close-knit creamy head on
beers and other carbonated beverages. However, most
of these proposals are concerned with the formation of
a head as a beer is dispensed from draught.

(GB-A-1266351 describes a system for produging a
draught type head when dispensing beer, or other car-
bonated beverage, from a container such as a can or bot-
tle. In the arrangement described in this specification, the
container includes an inner secondary chamber which is
charged with gas under pressure either as part of the
filling process in which the container is filled with bever-
age or by pre-charging the inner secondary chamber
with gas under pressure and sealing it with a soluble plug
made from a material such as gelatine which, dissolves
shortly after filing. The secondary chamber includes a
small orifice and the overall arrangement is such that,
upon opening the container and so reducing the pres-
sura in the main body of the container, gas from the sec-
ondary chamber is jetted via the orifice into the beer in
the main body of the container so causing shear and lib-
erating the required small bubbles which in turn act as
nucleation sites to trigger release of similar bubbles
throughout the entire contents in the can or other con-
tainer. The arrangements described in this patent spec-
ification are somewhat complex mainly requiring the use
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of a separate charging step to pressurize the secondary
chamber and a specially designed divided can with the
result that this technique has not been adopted commer-
cially.

(GB-A-2183592 describes a different technigue
which has recently achieved success in the market
place. In this system a container of a carbonated bever-
age includes a separate hollow insert with an orifice in
its side wall. As part of the container filling process beer
is deliberately introduced into the inside of the hollow
insert through the orifice and the prassures of the inside
of the insert and the main body of the container are in
equilibrium. Upon opening the container the beverage
from inside the insert is jetted out through the orifice into
thebeverage in the body of the container and this jetacts
to shear liquid in the container with the result that a
number of small bubbles are liberated which, in turn, act
as nucleation sites to generate a number of small bub-
bles throughout the entire contents of the container.
When dispensing a beverage from such a container into
a drinking vessel the liberation of small bubbles through-
out the entire volume of the beverage as it is dispensed
gives a similar appearance to dispensing the same bev-
erage from draught. This system has many disadvan-
tages. It is essential to remove oxygen from inside the
hollow insert before filling the container with beverage.
The presence of oxygen inside the container leads to the
beverage being oxidized with a resulting impairment of
flavour and risk of microbial growth leading to, for exam-
ple, acetification of the resulting beverage when it con-
tains alcohol. Thus, there is a general requirement to
displace substantially all of the oxygen from a container,
and its secondary chamber, when this is used, before the
container is sealed. When the sacondary chamber has
the form of a hollow insert with only a small orifice in its
wall and this insert is filled with air it is difficult to displace
all of the air during the filling and sealing of such a con-
tainer.

As a way of overcoming this problem GB-A-2183592
describes manufacturing such a secondary chamber by
a blow moulding technique using an inert gas to form the
secondary chamber and then only forming the orifice as
the secondary chamber is placed into the container, for
example by irradiation with the laser beam. However, in
practice, this is notthe way that such containers arefilled.
In practice, the secondary chamber is injection moulded
in two halves, which are subsequently welded together.
Asitis formed, the normal atmospheric gasesfill the sec-
ondary chamber. Such a secondary chamber is then
inserted into an empty container and the whole is sub-
jected to a reduced pressure, filled with a non-oxidising
gas such as carbon dioxide, nitrogen, or a mixture of
these, and evacuated again to flush substantially all of
the oxygen from both the inside of the container and the
inside of the secondary chamber before the container is
again filled with a non-oxidising gas and only after that
filled with beverage. In this way the amount of oxygen
remaining in the sealed container is reduced to an
acceptable level but these additional evacuation and
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flushing steps add a considerable delay and difficulty to

the container filling stage with the result that the speed
of filling is reduced to about 25 per cent of that of an
equivalent system in which a secondary chamber is not

included in the container. Also, since they require the use
of a special, non-conventional filling machine this also
imposes a considerable capital cost burden.

According to this invention a sealed container has
the features as claimed in claim 1.

Upon opening the sealed container the insert con-
tains gas at a super atmospheric pressure, so that, on
opening the container, the means opens to inject gas
from the hollow insert into the beverage in the container
to cause shearing of the beverage in the container and
liberation of small bubbles throughout the contents of the
container.

The means may have the form of a burst disk which,
upon subjecting the burst disk to the pressure differential
between that subsisting in the inside of the insert and
atmospheric pressure subsisting in the container after it
is opened, bursts the burst disk to provide an aperiure
through which the gas is injected into the beverage in the
container. The means may alternatively have the form of
a manually openable valve or puncturing device con-
nacted to the container closure so that, upon opening the
container the opening operation also opens the valve or
punctures the insert to release the non-oxidising gas
from the insert into the beverage in the container. Alter-
natively, the means has the form of a pressure respon-
sive valve which, when exposed to the pressure
difference subsisting between the gas inside the insert
and the atmospheric pressure subsisting in the container
after opening, opens to jet gas into the beverage in the
body of the container.

Onae form of the valve consists of a bore terminating
in a restricted orifice and a plug on the outside of the
insert which fits inside the bore and which, when sub-
jected to the pressure differential created on opening the
container is blown out of the bore to provide jetting of the
gas into the beverage via the restricted orifice. In this
case preferably the plug is a captive plug moulded inte-
grally with the material surrounding the bore and orifice.
Another type of valve includes a cap which can be blown
off or slide axially to expose at least one orifice in the wall
of the insert or in the cap. This type of valve is arranged
so that, the cap is subjected to the pressure difference
subsisting between the inside and outside of the insert
and this acts to open the cap to expose the at least one
orifice and thereby allow gas to be vented via the at least
one orifice into the beverage in the container.

In a further, preferred arrangement the valve may
have the form of a pressure responsive member which
is exposed to any pressure difference between the inside
of the insert and the inside of the container and which
moves or distorts to open an aperture to allow escape of
gas from inside the insert into the beverage in the con-
tainer. One form of this valve comprises a captive resil-
tent bung inserted through an aperture in the wall of the
insert which, when subjected to a sufficient pressure di-
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ferential, flexes to allow gas to be vented from inside the
insert through the opening into the beverage in the body
of the container. Another form of this type of valve com-
prises a seating surrounding the inside of an orifice and
a valve closure member which seats against and forms
a seal with the seating. Preferably the insert includes two
opposed faces with the orifice and seating formed on one
face and the valve closure member attached to the inside
of the other face and extending to the seating on the
inside of the one face. By forming the insert from slightly
resilient material such as a plastics material at least one
of the opposed faces flexes outwards as a result of pres-
sure differences between the inside and outside of the
insert after the container is opened. Such flaxing of the
face causes relative movement between the seating and
the valve closure member to unseat the closure member
to aliow gas from inside the insert to pass between the
seating and valve closure and to be emitted through the
orifice into the beverage in the body of the container,

It is preferred that the insert is precharged with a
non-oxygen containing gas such as carbon dioxide,
nitrogen, or a mixture of these during manufacture. The
insart is preferably precharged to a superatmospheric
pressure, however, it is also possible for it to be partially
evacuated or, only to befilled with non-oxygen containing
gas at substantially atmospheric pressure when initially
inserted into the container. When the insert is pre-
charged to a superatmospheric pressure it may be held
under this superatmospheric pressure whilst it is
inserted into the container and the entire container and
insert held under this superatmospheric pressure whilst
itis filled. However, this is not preferred since it requires
the use of non-conventional equipment. What is pre-
ferred is for the insert having been precharged with non-
oxidising gas to be stable and completely closed when
exposed to the atmosphere before being inserted into
the container. One way in which this is achieved is by
having the insertfilled with non-oxidising gas at substan-
tially atmospheric pressure and for the pressure inside
the insert to be built-up after the insert is placed in the
container and the container filled with beverage. There
are various ways in which this can be achieved. Firstly,
the insert may be wholly, or at least partly, made from a
material which is permeable by gas used to fill and pres-
surize the container. In this way, during a period after fill-
ing of from one to six weeks the permeable nature of the
insert allows gas in solution in the beverage inside the
container, for example carbon dioxide, to permeate
through the walls of the insert until equitibrium is reached
between the gas inside the insertand that inside the con-
tainer. Another way in which the pressure inside the
insert can be built up is for the insert o be arranged to
changeits volume after it has beenplaced inside the con-
tainer, the container filled with beverage and sealed. This
can be achieved either as a result of the increase in pres-
sure which occurs inside a filled container after it is
sealed, and particularly during a pasteurisation step or,
alternatively, as a result of a change in temperature,
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again during a pasteurisation step which occurs after the
containers have been filled.

When the insert changes its volume as a result of
the increase in pressure that buikds up in the container
after it is tilled and sealed the insert may be arranged to
collapse or concertina and include a mechanical lock so
that, once collapsed or concertinaed, the insert is then
held into its collapsed or concertinaed condition irre-
spective of subsequent changes in pressure inside the
container. On collapsing the pressure inside the insert
increases considerably as a result of the reduction in the
volume of the insert and, sinca the insert is locked into
its collapsed state, it then holds gas at a much higher
pressure than when first inserted into the container. One
way inwhich the insert can be shaped so that it collapses
is for it to include one or more domed faces which, upon
application of a pressure evert into a stable state.

Another way in which the insert can be made to con-
tract and compress gas contained within it is to manu-
facture the insert from biaxially stretched plastics
material. Such material is biaxially stretched whilst hot
and then cooled to lock it into its biaxially stretched ori-
entation. However, as soon as such material is subse-
quently heated its plastic memory causes it to shrink.
Thus, the insert may be made from a biaxially oriented
material such as biaxially oriented polyathylene tereph-
thalate (PET) and filled with gas substantially at atmos-
pheric pressure. Then on pasteurisation of the filled
containers the insert shrinks considerably in volume so
compressing the gas within the insert substantially to the
pressure subsisting within the container. As the con-
tainer and its contents coal the insert is again locked into
shape.

Preferably the insert is charged to & superatmos-
pheric pressure before being placed in the container and
includes valve means which are arranged so that they
initially resist a substantial pressure difference and yet
which, after having been loaded into the container and
the container having been filled and sealed have very
much lower pressure differential thresholds. Again, use
can be made of the subsequent pasteurisation treatment
which the container is subjected to after filling to bring
about a change in the relief pressure of the valve means.
In one example the insert includes a flexibie wall includ-
ing an orifice surrounded by a valve seat and the valve
closure member is initially held by the flexible wall in per-
manent contact with the valve seat. However, once the
insert has been subjected to the increase in pressure
that builds up inside a container after it is closed and
sealed the wall of the insert flexes inwards and brings
the valve closure member into engagement with a pro-
jection from an opposite face of the insert. Means are
provided to interlock the projection and the valve closure
member so that when the flexible wall of the insert is in
its inwardly flexed condition the projection and valve clo-
sure member are interlocked. All the while that the insert
is subjected to an external pressure which is higher than
or equal to the pressure inside it the valve closure mem-
ber is still held against the seat to close the insert. How-
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ever, as soon as the pressure inside the insert is greater
than that outside the flexible wall flexes outwards and,
since the valve closure member is now held by the pro-
jectionitis pulled away from the valve seat to allow super-
atmospheric gas from inside the insert to vent through
the orifice.

When theinsert includes two opposed faces with the
orifice and seating formed on one face and the valve ¢lo-
sure member attached to the inside of the other face and
extending to the seating on the inside of the one face
with the opposed faces arranged 1o flex as a result of
pressure differences between the inside and outside of
the insert, a physical change in the properties and char-
acteristics of the opposed faces can be caused during
pasteurisation with the result that the pressure at which
the valve opens varies. Typically, for example, the insert
is precharged with a non-oxygen containing gas to a
superatmospheric pressure of 2 or 3 Bar and the pres-
sure responsive valve is arranged to remain closed
under this pressure differential. After the insert is placed
in a container and the container filled with beverage and
sealed the container is then subjected to a pasteurisation
step in which, for example, it is pasteurised for about
twenty minutes at a temperature of about 60°C. Under
such conditions tha pressure inside the container builds
up to about 5 Bar thus generating a pressure differential
of 1 or 2 Bar between the inside and outside of the insert.
At the relatively high temperature of 60°C for the duration
of the pasteurisation step the pressuredifference causes
the opposite faces of the insert to be urged together and
at the relatively high temperature they are stretchedine-
lastically in a generally radial direction. In addition to the
insert deformation, the increased temperature causes
relaxation of the internal stresses within the insert. The
radial stretching and relaxation reduces the radial ten-
sion that exists in them and thus changes the pressure
differential that is required to open the valve.

When the insert includes a valve with a pressure
responsive member the insert may be both pre-charged
and made from a permeable material. In this way if the
insert is over-charged or prematurely exposed to a sig-
nificant pressure differential some of its contents are
vented but, after the container is filled and pressurised
the pressure inside the insert builds up as a result of per-
meation through its side wall during a period of one to
six weeks after filling. This has the further advantage of
accommodating any slight leakage from the pressure
responsive valve during storage of the container.

Preferably the insert is formed in two parts, a main
body portion and a separate lid. In this way, during man-
ufacture and assembly of the insert the body can be pre-
charged easily. The insert may be pracharged by closing
the lid and the main body portion whilst subjecting the
insert to a non-oxidising gas atmosphere at normal or
superatmospheric pressure or, alternatively, the insert
may have aninert gas such as liquid or solid carbon diox-
ide, liquid nitrogen or a mixture of these placed into the
main body peortion and then, after a brief delay to allow
some of the liquid or solid gas to vaporise and displace
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air from the body of the insert the lid is fitted onto the
body to close the insert. As the remaining solid or liquid
inert gas vaporises it precharges the insert with a super-
atmospheric pressure.

The amount of solid or liquid inert gas introduced
into the insert is preferably metered to provide the
required final pressure. Conveniently this pre-charging
of the inserts is carried out by having the body portions
fed on a conveyor past a liquid inert gas metering nozzle
which dispenses a metered quantity of liquid inert gas
into each insert body in turn. The insert bodies are then
carried by the conveyor to a capping station at which the
lids are fitted. The separation between the liquid gas
metering nozzle and the capping station and the speed
of the conveyor are chosen 1o provide the time delay
required to displace air from the body. The lid is prefer-
ably a simple snap-fit on the body but, alternatively it may
be connected by a screw-thread, by welding or by an
adhesive, for example.

The insert may be an interference fit with the side
wall of the container so that it is held in position. Alterna-
tively, it may merely float in the liquid in the container and
be weighted so that the part from which gas is jetted on
opening the container is always arranged towards the
base of the insert. When the container is formed by a
can the can may be locally deformed to trap the insert at
a particular location. In a further version portions of the
insert are placed between a side wall of the container
and its lid so that the insert is held captive once the lid
is fixed on the container,

With the arrangement in accordance with this inven-
tion the insert is always completely closed when it is
inserted into the container and thus, the container
requires no additional fiushing and purging steps other
than those required for a conventional container filling
operation. Thus, the present invention has considerable
advantages over the commercially operated version of
the systemdescribed in GB-A-2183592 and yet still uses
standard containers such as standard metal cans or
plastics or glass bottles and the containers can be han-
dled by standard container filling machinery once the
inserts have initially been loaded into the containers.

Particular examples of containers in accordance
with this invention will now be described with reference
to the accompanying drawings, in which:-

Figure 1 is a cross-section through a first example
of can containing an insert;

Figure 2 is a cross-section through a second exam-
ple of can containing an insert;

Figure 3 is a cross-section through a third example
of can containing an insert;

Figure 4 is a cross-section through a fourth example;
Figure 5 is a scrap cross-section of a first example
of closure means;

Figure 6 is a cross-section through an insert having
a sacond example of closure means in a first condi-
tion;
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Figure 7 is a plan through the insert shown in Figure
6.

Figure 8 is a cross-section through the insert shown
in Figure 6 in a second condition;

Figure 9 is a scrap cross-section through a third
example of closure means in a first condition;
Figure 10 is a scrap cross-section through the third
example of closure means in a second condition;
Figure 11 is a cross-section through an insert with
a fourth example of closure means;

Figures 12 and 13 are a cross-section and plan
respectively of a main body portion of the insert
shown in Figure 11;

Figures 14 and 15 are a cross-section and plan
respectively of a first cap of the insert shown in Fig-
ure 11;

Figures 16 and 17 are a cross-section and plan
respectively of a secondary cap of the insert shown
in Figure 11;

Figure 18 is an exploded cross-section through an
insert with a fifth example of closure means;
Figure 19 is a cross-section through the assembled
insert shown in Figure 18 in a first condition;
Figure 20 is a cross-section through an assembled
insert shown in Figure 18 in a second condition;
Figure 21 is a cross-section through an insert includ-
ing a sixth example of closure means in a first con-
dition;

Figure 22 is a cross-section through the insert
shown in Figure 21 in a second condition;

Figure 23 is a scrap cross-section through a seventh
example of closure means;

Figure 24 is an underplan of the seventh example of
closure means;

Figure 25 is a scrap cross-section through an eigth
example of closure means in a first condition;
Figure 26 is a scrap cross-section through the eigth
aexample of closure means in a second condition;
Figure 27 is a scrap cross-section through a ninth
example of closure means;

Figure 28 is a scrap cross-section through a tenth
example of closure means;

Figure 29 is a plan of the closure means shown in
Figure 28;

Figure 30is a cross-section through aninsert includ-
ing an sleventh example of closure means;

Figure 31is a cross-section through aninsert includ-
ing & twelfth example of closure means;

Figure 32 is a cross-section through an insert with
a thirteenth example of closure means;

Figure 33 is a cross-section through a can showing
the insert of Figure 32 in place;

Figure 34 is a plan of the insert shown in Figure 32;
Figure 35 is & cross-section showing how the insert
is deformed during pasteurisation;

Figure 36 is a cross-section showing the insert jet-
ting gas on opening the can;

Figure 37 is a cross-section through a fourteenth
example of closure means in a first condition;
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Figure 38 is a cross-section through the fourteenth
example of closure means in a second condition;
Figure 39 is a cross-section of the fourteenth exam-
ple of closure means in a third condition;

Figure 40 is a scrap cross-section drawn to an
enlarged scale of the fourteenth exampla of closure
means;

Figure 41 is a cross-section through an insert prior
to its internal pressure being increased;

Figure 42 is a cross-section through the insert
shown in Figure 41 after its internal pressure is
increased;

Figure 43 is a cross-section through another exam-
ple of insert prior to its internal pressure being
increased;

Figure 44 is a cross-section through the insert
shown in Figure 43 after its internal pressure is
increased;

Figure 45 is a cross-saction through a further exam-
ple of insert before pasteurisation and prior to its
internal pressure being increased; and,

Figure 46 is a cross-section through the insert
shown in Figure 45 after pasteurisation and after its
internal pressure is increased .

In all these examples the container has the form of
a can 1 with a lid 2 inciuding a non-resealable closure 3
such as a tear-off ring pull or a stay-on tab. The lid 2 is
joined onto the upper rim of the can 1 by a folded seam
4. The can 1 also contains a hollow insert 5 having a
volume typically betwaen 5 and 20 ml which is filled with
carbon dioxide, or nitrogen or a mixture of these and
which has one of a variety of forms to be described in
detail subsequently. All include some closure means 6
through which gas from the insert 5 is vented. The can
1 is also filled with a beverage 7 such as a beer. Whilst
the non-resealable closure 3 is closed the hollow insert
5 contains only gas and the closure means 6 is closed
so that the beverage 7 inside the can 1 is prevented from
entering the hollow insert 5. However, upon opening the
non-resealable closure 3 the pressure inside the can 1
is reduced to atmospheric, whereupon the superatmos-
pheric pressure of the gas inside the holiow insert 5
causes gas to be vented through the closure means 6 to
provide a jet of gas into the beverage 7. The jet of gas
causes shear inthe beverage 7 with a resulting liberation
of a number of small bubbles which, as they rise through
the beverage 7 in the can 1, form nucleation sites which
trigger the fiberation of further smali bubbles throughout
the beverage 7. Thus, as the beverage 7 is poured out
of the can 1 and into a receptacle such as a drinking
glass the bubbles are infimately mixed with the beverage
and give the appearance of dispensing the beverage
from draught. Whilst the closure means 6 is shown
located in the top of the insert 5 in Figure 1 it may also
be located in the base as shown at 6' or at the side of
the insert 5.

The hollow insert 5 may include arms 8 with flanges
9 which are an interference fit on the internal side wall of
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the can 1 as shown in Figure 1 to hold the insert 5 in
position inside the can 1. The side wall of the can 1 may
include internal protrusions 1o help retain the insert 5.
Alternatively, as shown in Figure 2, the insert 5 may float
in the beverage 7 and include a weight 10 so that it is
always oriented in a particular direction inside the can 1.
In a third example shown in Figure 3 the insert 5 includes
flaxible arms 11 which again engage the inner side wall
ofthe can 1 to hold the insert 5 in position. Again the side
wall of the can 1 may include internal protrusions to help
retain the insert 5. In ancther exampte shown in Figure
4 the side wall 1 of the can is deformed after insertion of
the insert by forming radially inwardly projecting protru-
sions 12 which hold the insert 5 in position adjacent the
base of the can 1. As further options, not illustrated, the
insert may be gluad in position on the inside of a can 1,
be held against the side wall or base of the can 1 by
including, or being formed as a "sucker” or, alternatively,
flange 8 of the insert 5 may be trapped in the seam 4
between the lid 2 and the can 1 as described in our co-
pending patent application no. PCT/GB90/01017.

Various different closure means 6 will now be
described. All are generally usable with any of the above
forms of insert 5. All react to a pressure differential
between the inside of a hollow insert 5 and the inside of
acan 1 by opening to allow the superatmospheric pres-
sure inside the insert 5 to jet gas from inside the insert
S into the beverage 7 in the container 1.

The first example of closure means 6 provides a
small burst disk 15, as shown in Figure 5 formed in the
wall of the insert 5. In this example the wall of the insert
5 contains a small area of very thin section 15 and this
thin section bursts at a pressure differential of, for exam-
ple, 1.3 Bar to provide an aperture of about 0.1 mmdiam-
eter.

A support may be provided on the inside of the insert
S to prevent the disk 15 bursting inwards, for example
during pasteurisation,

The second example of closure means, shown in
Figures 6, 7 and 8 comprises a cup-shaped insert 16.
This is filled with gas and closed and sealed by a thin
membrane 17 of aluminium or plastics film. The mem-
brane 17 is typically heat sealed or glued to a flange 18.
A rounded upper rim 19 of the cup-shaped insert 16 has
a cap 20 shap fitted onto it. The cap 20 includes aper-
tures 21 and a downwardly projecting spike 22 which ini-
tially rests lightly on the surface of the membrane 17.

After insertion in the ¢an 1 the pressure inside the
ingert builds up as will be describad in detail subse-
quently until itis in substantial equilibrium with the pres-
sure inside the can 1. Provided the pressure inside and
outside is substantially the same then the membrane 17
remains generally planar as shown in Figure 6. Upon
opening the ring-pull 3 however the pressure inside the
insert 5 is very much greater than that of the atmosphere
and accordingly the membrane 17 bows outwards and
ruptures against the spike 22 so that gas is jetted from
the insert 5 into the beverage 7 in the can 1.
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In a third example the closure means 6 are formed
by an aperture 25 of small diameter such as 0.3mmlead-
ing in to an aperture 26 of larger diameter such as 10
mm. A captive plug 27 connected to the side wall of the
insert by a strap 28 is initially inserted into the bore 26
completely to close the aperture 25 and hence close the
hollow insert 5 as shown in Figure 9. However, when sub-
jected to a pressuredifferential greater than that required
to overcome the friction between the plug 27 and the wall
of the aperture 26 as a result of opening the non-reseal-
able closure 3 in the lid 2 of the can 1 the pressure inside
the insert 5 drives the plug 27 out of the aperture 26 to
allow gas from inside the insert o be jetted through the
fine aperture 25 as illustrated in Figure 10.

A fourth example of closure means is shown in Fig-
ures 11 to 17. This example comprises a cup-shaped
insert 30 with a rounded rim 31 and connected to arms
8 with a flange 9 which is aninterferencefit on theinternal
side wall of the can, and a lid 32 including an aperture
33 of smali diameter. The small aperture 33 has a diam-
eter of 0.3 mm and also includes an annular groove 34
which cooperates with the rounded rim 31 to provide the
snap-fit engagement. Asecondary cap 35including arim
36 fits around the outside of the cap 32. The rim 36 forms
an interference fit with the outer diameter of the cap 32.

When the insert 5 is present inside a can 1 the pres-
sure inside the insert 5 is substantially in equilibrium with
the contents of the can and the way inwhich it is achieved
is by one of the various ways described subsequently.
Upon opening the can by releasing the ¢losure 3 a sub-
stantial pressure differential exists across the faces of
the secondary cap 35 as a result of the pressure inside
the insert 5 acting via the small orifice 33. This is suffi-
cient to overcome the interference fit between the rim 36
and the outside of the cap 32 to cause the secondary
cap 35 to blow off. Gas from inside the insert 5 is then
jetted via the small orifice 33 causing shear in the bev-
erage and the liberation of small bubbles throughout the
beverage 7. The blowing off of the cap causes a shock
wave throughout the beverage 7 which also liberates fur-
ther small bubbles of gas from the beverage.

The fifth example which is shown in Figures 18 and
19 is a further refinement of the fourth example. Again it
comprises a cup-shaped body portion 30 with a rounded
projecting rib 31 formed around the outside of its open
end. In the fifth example the insert includes a single cap
37 having an inturned rim 38 and an internal annular pro-
jection 39. A small aperture 33 is formed in the inturned
rim 38. The insert 5 is loaded with an inert gas and the
cap 37 fitted on to it. The cap 37 is pushed completely
on to the cup-shaped portion 30 so that the outside of
the annular projection 39 forms a tight seal with the inner
surface of the rim at the open end of the cup-shaped por-
tion 30. The open rim is further supported by the rounded
projection 31 engaging the inturned rim 38 of the cap 37
which further ensures the integrity of the seal formed
between these ragions. When the insert 5 is subjected
to a substantial pressure difference the cap 37 is driven
axially away from the body 30 until the inturned portions
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of the rim 38 engage the projecting rib 31. In this position
the seal formed between the annular projection 39 and
the open end of the portion 30 is broken so that the gas
from inside the insert 5 is jetted into the beverage 7 via
the small diameter orifice 33.

A sixth example shown in Figures 21, 22 and 23 is
somewhat similar to the fifth examplea except that the
cup-shaped portion 30 includes an inwardly directed
annular projection 40 and in that the cap 41 has a
depending flange 42 with an out-turned end 43. Small
diameter apertures 33 are provided in the flange 42.
After the body 30 has been filled with gas the cap 41 is
urged into & to close its open end and seal the insert.
The cap 41 may be retained by an interference fit as in
the fifth example or may be secured in position with an
adhesive 44, The function of the adhesive will be
described in detail subsequently.

Again, the pressure inside the insert 5 is substan-
tially the same as that in the filled can and, upon opening
the can 1 the superatmospheric pressure inside the
insert 5 causes the cap 41 to move outwards into the
position shown in Figure 22. The gas is then vented via
the apertures 33 into the beverage 7 in the can 1.

A seventh example of closure means 6 is shown in
Figures 23 and 24. In this example an aperture 45 in the
wall of the insert 5 has a rubber or rubber-like bung 46
inserted into it to close it. The bung 46 includes an
enlarged head portion 47 and a toggle portion 48 which
holds the bung 46 captive in the hole 45. The head por-
tion 47 of the bung 46 normally seals against the outer
surface of the insert 5 to maintain it closed. However,
when sufficient pressure differential exists between the
inside of the insert 5 and the inside of the can 1 the bung
46 distorts 1o allow gas to leak through the hole 45 and
underneath the head 47 of the bung 46 to provide a jet
of gas from inside the insert 5.

In the eigth example the insert 5 is formed by a gen-
erally closed circular body which may be formed in two
parts. One circular face 50 of the insert 5 in¢cludes a cen-
tral aperture 51. A tubular portion 52 of rubber of rubber
fike elastomeric material is inserted in the bore 51. The
fit between the bore 51 and the tubular portion of rubber
or rubber like elastomeric material 52 is arranged so that
when the circular face 50 is substantially planar, as
shown in Figure 25, that is when the pressure inside the
insert 5is substantially the same as that outside then the
aperture through the middle of the tubular insert 52 is
pinched off by the sides of the aperture 51, again as
shown in Figure 25. However, when the pressure inside
the insert 5 is considerably greater than that cutside, the
insert 5 tends to bulge so that its circular face S0 has a
generally conical form as shown somewhat exaggerated
in Figure 26. This reduces the pressure exerted by the
sides of the aperture 51 on the insert 52 allowing a ¢en-
tral aperture 53 in the insert 52 to open up to allow gas
to be jetted through the aperture 53 into the beverage in
the container 1.

In the ninth example the insert 5 includes a pressure
responsive valve generally similar to those used on bicy-
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cle tyres, see Figure 27. Thus, the insert 5 includes a
hollow spigot 55 including a small aperturs 56 of diam-
eter 0.5 mm. A rubber or rubber like elastomeric sleeve
57 surrounds the outside of the spigot 55 and covers the
small aperture 56. The sleeve acts as a vaive to prevent
ingress of liquid from the beverage 7 inside the can 1 via
the aperture 56 but, when the pressure inside the insert
5 is greater than that outside gas is vented from inside
the insert 5 through the small aperture 56 and forces the
sleave 57 away from the surface of the spigot 55 so that
the gas can escape between them.

The tenth example of closure means 6 is shown in
Figures 28 and 29. In this example the wall of the insert
§ includes a small diameter aperture 60 leading into a
chamber 61 of considerably greater diameter. The cham-
ber 61 houses a sealing plate 62 which is retained in
place by lugs 63 adjacent the open end of the chamber
61. When the pressure outside the chamber 5 is greater
than that inside, the sealing plate 62 is urged against the
base of the chamber so sealing the small diameter aper-
ture 60. When the pressure inside the chamber 5 is
greater than that outside, the plate 62 lifts from its seat
to allow gas from inside the insert 5 to escape via the
smail diameter aperture 60 and around the side of the
plate 62. Adhesive 64 may be provided between the plate
62 and its seat so that the plate can be adhered in posi-
tion to resist an initial pressure difference between the
inside of theinsert 5 and the outside. Again, the function
of this adhesive will be described in more detail subse-
quently.

In the eleventh example the insert 5 comprises an
open topped cup-shaped container 65 with a rounded
projection 66 extending radially outwards around its
open rim as shown in Figure 30. Alid 67 includes a small
diameter orifice 68 surrounded on its outer surface by a
generally hemispherical seating surface 9. A hemi-
spherical sealing member 70 is urged into the hemi-
spherical seating surface 69 by a clothes peg type spring
71 and normally seals the small diameter aperture 68.
The sealing member 70, and hemispherical seating sur-
face 69 provide a pressure responsive valve assembly
with the relief pressure of the valve assembly being
determined by the strength of the clothes peg type spring
71. When the pressure inside the chamber 5 excesds
the pressure differential required to lift the sealing mem-
ber 70 from its seating 69 gas is vented from inside the
insert 5 through the orifice 68 and into the beverage 7 in
the can 1.

The twelfth example is generally similar to the elev-
enth only, in this case, instead of having a clothes pag
type spring 71, a lever 72 is provided which is formed
integrally with the lid 67 and which acts as a cantilever
spring to hold a sealing member 73 in place closing the
small diameter orifice 68 and engaging the hamispheri-
cal seating surface 69 as shown in Figure 31. This exam-
ple works in exactly the sane way as the previous
aexample.

A thirteenth example of the closure means 6 is
shown in Figures 32 to 36. Figures 32 and 34 show the
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insert on its own whilst Figures 33,35 and 36 show it in
place in the base of a can 1. The insert 5 is injection
moulded in two parts, a main body portion 80 and a lid
81. The lid includes a restricted orifice 82 having a diam-
eter of typically 0.3 mm surrounded on its inside by an
annular generally conical seating 83, a valve closure
member 84 having a corresponding conical seating sur-
face 85 is moulded integrally with a face 86 of the main
body portion 80. The lid 81 is a snap-it on the body 80
by virtus of a radially outwardly projecting annular rib 87
and annular recess in the skirt of the overlapping rim of
the lid 81. When the lid 81 is fitted onto the body 80 the
conical seating surface 85 seals against the seating 83
to form a valve which blocks the passage of gas from
inside the insert through the restricted orifice 82. Equally,
the entry of liquid via the orifice 82 into the insert 5 is
also blocked. The insert 5 is generally oval in shape as
shown most clearly in Figure 34 and apertures 88 are
provided between the hollow insert and a surrounding
skirt 89 to allow for the passage of beverage.

The lid 81 is assembled with the main body portion
80 of the insert 5 in a nitrogen atmosphere at a superat-
mospheric pressure of 2 to 3 Bar. The insert 5 is then
placed into a can 1. The can 1 is then filled with beer 7,
dosed with liquid nitrogen and has the lid 3 sealed on in
a conventional can filling machine. After sealing of the
lid 3 the pressure inside the can 1 builds up considerably.
As the pressure outside the insert 5 increases the lid 81
and face 86 tend to be forced together more firmly go,
more firmly driving the seating surfaces 83 and 85
together. After filling the can is subjected to an in-can
pasteurisation process during which itis heated to a tem-
perature of around 60°C for a period of around 20 min-
utes. During this time the pressure inside the can builds
up to a pressure of at least 4 Bar and this again results
inthe lid 81 and wall 86 being forced together. At a tem-
perature of about 60°C the plastic material from which
the insert 5 is injection moulded tends to distort inelasti-
cally with the result that at least the base wall 86 is
deformed as shown in Figure 35 since the pressurs
inside the can is considerably higher than the pressure
inside the insert 5. In addition to the insert deformation
the increased temperature causes relaxation of the inter-
nal stresses within the insert. After pasteurisation the
can and its centents cools down and, since the pressure
in the can is still higher than the 2 Bar inside the insert
5 the wall 86 and lid 81 are still urged together to keep
the seating surfaces 83 and 85 In tight engagement.
Upon opening the closure 3 the inside of the canisimme-
diately reduced to atmospheric pressure. At this point,
and as a resuit of the distortion and stress relaxation that
has occurred during pasteurisation, the pressure inside
the insert 5 can now urge the wall 86 away from the lid
81 so separating the sealing surfaces 83 and 85 and
allowing gas from inside the insert 5 to be jetted via the
small diameter orifice 82 into the beer in the can 1.

The change of state which occurs in theinsert 5 dur-
ing pasteurisation changes the blow off pressure of the
pressure release valve so0 that it has a lower blow off
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pressure after pasteurisation than before. This ensures
that the insert 5 can be charged to an over pressure
before being inserted in the can 1 without any risk of the
gas it contains being verted but, equally ensures that,
after pasteurisation, when the can is opened the closure
means 6 opens 10 jet gas from the insert 5.

A similar effect can be achieved as a resuit of the
change in state of the material forming the cantilever
spring 72 in the example shown in Figure 31 and in the
strangth of the wall 50 in the example shown in Figure
25 and 26. Thus, in all of these cases a differential can
be achieved between the relief pressure of the closure
means 6 when the insert 5 is initially charged with gas
as compared to its relief pressure when the can 1 is
openad. Other ways in which this can be achieved using
the temperature resulting from a pasteurisation process
involves the use of a heat and/or liquid sensitive adhe-
sive. By making the adhesive 44 or 64 in the examples
shown in Figures 21 and 22 or Figures 28 and 29 respec-
tively from an adhesive which is heat or liquid sensitive,
the insert, when first manufactured and charged, can
resist a high superatmospheric pressure. However, after
being loaded into the container and, particularly after
being subjectad to a pasteurisation process the adhesive
bond is broken so that, thereafter, closure means 6
merely responds to differences in pressure between the
inside and outside of the insert 5.

The fourteenth example has similarities to example
thirteen but uses a different technique to provide a dif-
ferential pressure between when it is initially charged
and when the container is subsequently opened.

The fourteenth example is shown particularly in Fig-
ures 37 to 40. The insert 5 comprises an open ended
cup-like portion 90 with a radially outwardly projecting rib
91 around its rim. A lid 92 including portions of reduced
thickness 93 and a central, small diameter aperture 94
is arranged to be a snap fit on the rib 91. A valve closure
member 95, which is shown most clearly in Figure 40 is
held against the underside of the small diameter aper-
ture 94 and seats against a frusto-conical surface 96,
The valve closure member 95 is held in place in the lid
92 by slightly inturned portions 97 at the end of the frusto-
conical surface 956. A tubular portion 98 extends upwards
as shown in Figures 37 to 40 from the base of the cup-
shaped portion 90 and includes a funnel-shaped lead-in
portion 99 at its upper end and ratchet teeth 100 on the
inside at its upper end. The valve closure member
includes a spigot 101 which extends downwards away
from the valve closure member 95.

The lid 92 having initial configuration shown in Fig-
ure 37 is placed on top of the portion 80 in a nitrogen
atmosphere at superatmospheric pressure of around 2
Bar. The valve closure member 95 is held against its seat
96 and consequently the gas is subsequently contained
and held inside the insert 5 even when it is exposed to
atmospheric pressure. The ingert 5 is then loaded into a
can 1 which is subsequently filled with beer 7, dosed with
liquid nitrogen and sealed in the conventional fashion.
As the pressure inside the can 1 builds up and exceeds
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the 2 Bar pressure inside the insert 5 the lid 92 is urged
downwards towards the base of the portion 90. Particu-
larly during a pasteurisation step when the pressure
inside the can reach 4 Bar the lid is urged further down-
wards towards the base of the portion 90 into position
shown in Figure 38. The spigot 101 is guided by the lead-
in portion 99 so that it enters the top end of the tubular
portion 98 and engages with the ratchet teeth 100. After
pasteurisation is complete the pressure inside the can
falls somewhat but is still broadly comparable with that
inside the insert 5 so that the insert remains in the con-
dition shown in Figure 38. However, upon opening of the
can 1 the pressure inside the insert 5 then is at a higher
pressure than the atmospheric pressure subsisting inthe
can 1 with a result that the lid 92 bows upwards and out-
wards. However, on this occasion the valve closure mem-
ber 95 is held by the inter-engagement of its spigot 101
with the raichet teeth 100 and thus, as the lid 92 bows
upwards the valve closure member 95 is removed from
its seat 96 and the gas inside the insert 5 is jetted through
the small diameter orifice 94 into the beverage 7 in the
can 1.

All of the various inserts described above must be
charged with nitrogen or carbon dioxide or a mixture of
these or other inert gases 1o a superatmospheric pres-
sure either before being inserted in a can 1 or at some
later stage. Where the closure means 6 is such that it
responds to any difference in pressure hetween the
inside and outside of the insert 5 and the insert 5 is pre-
charged with superatmospheric pressure the insert 5
must be maintained under a superatmospheric pressure
continuously until the can 1 is opened. Alternatively,
some means must be provided for increasing the pres-
sure inside the insert after it is inserted into the can 1.

One way in which this can be done with any of the
inserts described previously is for air merely to be dis-
placed fromthe insert 5 during its assembly or, for exam-
ple, an oxygen absorber be placed inside the insert
during its assembly. if the insert is then placed inside the
can 1 and the can dosed with liquid nitrogen or solid car-
bon dioxide or a mixture of these before the lid 2 is sealed
onto its open end the pressure inside the can builds up
until it is significantly greater than the pressure inside the
insert 5. By making the insert from a low barrier material
such as low density polythene, high density polythene or
polypropylene, because the partial pressure of nitrogen
and/or carbon dioxide inside the container is considera-
bly higher than that inside the hollow insert 5, over an
initial period of one to six weeks, the nitrogen and/or car-
bon dioxide from the can permeates through the wall of
the insert until the partial pressures of carbon dioxide
and nitrogen inside the insert approach those inside the
can. In this way even if the pressure inside the insert 5
when it is initially inserted in the can is atmospheric or
less the pressure inside the insert builds up over a period
of one 1o six weeks after it is inserted in a can so that,
immediately before opening the can 1 a superatmos-
pheric pressure of around 2 Bar exists inside the insert 5.
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Alternatively, the insert may be charged with a pellet
of dry ice or other solid or liquitied gas such as liquid
nitrogen as it is assemblad. By charging the insertimme-
diately before it is placed in a can and the can filled it is
possible for the pressure inside the insert to only build
up to superatmospheric pressures as thefilling operation
is completed and results in a generally similar pressure
building up inside the can. In this way, the build up of
pressure inside the insert 5 is generally matched with the
build up in pressure inside the can 1 so that no significant
pressure differential exists until tha ring-pull 3 on the can
1 is subsequently opensad.

Another way inwhich the pressureintheinsert 5 can
be built up after the insert 5 is loaded into a can is for a
change in the volume of the insert 5 to occur after it is
placed in a can 1. Figure 41 illustrates a cross-section
through a generalised two-part insert 5 with a closurs
means 6. The two-part insert comprises a base portion
110 and a lid 111. The lid 111 is generally domed when
first fitted to the porfion 110. The two parts of the insert
5 are preferably assembled in a nitrogen atmosphere at
or around atmospheric pressure. The insert is then
placed in a can 1 and as the can is filled with beverage
7, dosed with liquid nitrogen, and has its lid 2 sealed to
it using conventional can filling machinery the pressure
inside the can 1 builds up. Once itis built up to a sufficient
extent it everts the lid 111 so that it is forced inwards into
the insert 5 as shown in Figure 42. Thus, the volume
enclosed by the insert reduces which, in turn, increases
the pressure of gas inside the insert 5. Upon subsequent
opening of the can 1 the closure means 6 operates in
preference to the reversion of the lid 111.

Ancther example is shown in Figures 43 and 44. In
this example the insert 5 is formed with side walls 115
that concertina and with spring loaded ratchet arms 116.
The insert also include a closure means 6. Again, the
insert is filled with nitrogen at atmospheri¢ pressure or
slightly above whilst it has the configuration shown in Fig-
ure 43. After it is inserted into a can 1 and the can filled
and sealed as the pressure inside the can builds up
especially during a subsequent pasteurisation step the
insert collapses to reduce its volume so that the pressure
inside and outside the insert remains substantially the
same. As the insert collapses its top wall 117 forces apart
the sprung ratchet arms 116 untif the top wall 117 passes
their detents whereupon the insert is held by the sprung
ratchet arms 116 and retained into its concertinaed con-
figuration.

A further example of volume reduction is shown in
Figures 45 and 46. This example again shows a two-part
insert with a main portion 120 and a lid 121 including a
closure means 6. The main porticn 120 is made from
stretch blown PET and has a predetermined volume. The
two-parts of the insert 5 are assembled in a nitrogen
atmosphere at substantially atmospheric pressure. The
insert 5 is again placed inside a can 1, the can filled and
sealed. During pasteurisation the can and the beverage
it contains is heated to a temperature of around 60°C for
a period of around 20 minutes. During this a pressure of
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up to 4 Bar builds up inside the can 1. Upon heating the

main body portion 120 of the insert to this temperature
it tends to shrink to return to the shape that it was before
it was blown. This shrinking is encouraged by the differ-
ential pressure betwsen that subsisting in the inside of
the insart 5 and that subsisting inside the can 1 with the
result that there is a considerable volume decrease of
the insert 5 during the pasteurisation process. As the can
1 and its contents cool the insert 5 remains at its new
smaller volume and contains a superatmospheric pres-
sure substantially the same as that consisting inside the
can 1.

Claims

1. Asealed container (1) including a beverage (7) and
an independent hollow insert (5) containing sub-
stantially no oxidising gas; the insert (5) including
closure means (6) o that the insert (5) is closed
upon insertion into the container (1), said closure
means being responsive to opening of the container
(1) to provide communication between the inside of
the insert (5) and the beverage (7) so that gas con-
tained in the insert (5) is jetted from it upon opening
the container (1).

2. Acontainer according to claim 1, in which the means
(6) has the form of a pressure responsive valve
(25,26,27; 32,33,35.36; 33,37,38.39; 33,41; 46;
51,52,58, ©55,96,57, €0,61,62; 68,69,70,71;
68,69,72,73; 82,83,84,85; 94,95,96) which, when
exposed to the pressure difference subsisting
between the gas inside the insert {5) and the atmos-
pheric pressure subsisting in the container (1) after
opening, opens to jet gas into the beverage (7) inthe
body of the container (1),

3. A container according to claim 2, in which the valve
comprises a seating (83) surrounding the inside of
an orifice (82) and a valve closure member (34,85)
which seats against and forms a seal with the seat-
ing, the insert (5) being formed of resilient material
and including two opposed faces (81,86) with the ori-
fice (82) and seating (83) formed on one face (81)
and the valve closure member (84,85) attached to
the inside of the other face (86) and extending to the
seating {83) on the inside of the one face (81).

4, A container according to claim 2, in which the pres-
sure responsive valve includes a cap (27,35,37,41)
which moves in response to a pressure differential
being established between the inside and outside of
the insert (5) upon opening of the container to
expose an orifice (25,33) through which gas from
inside the insert (5) is jetted into the beverage (7} in
the container (1).

5. Acontainer according to ¢laim 2, 3 or 4, in which the
pressure responsive valve is arranged so that before
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the insert (5} is placed into the container (1} it resists
a substantial pressure difference but, after having
been loaded into the container and the container
having been filled, sealed and pasteurised has a
very much lower pressure differentiai threshokd.

A container according to claim §, in which a closure
member (46,57,62,,70,73) or cap (27,35,37.41) of
the pressure responsive valve is initially held closed
by a temperature or liquid sensitive adhesive (44,64)
which is broken down after filling the container (1).

A container according to any one of the preceding
claims, in which the insert (5) is wholly, or at least
partly, made from a material which is permeabie by
gas present in the container (1) so that during a
period after filling, the permeable nature of the insert
allows gas from the container (1) to permeate
through its walls until a superatmospheric pressure
is built-up inside the container (1).

A container according to any one of the preceding
claims, in which the insert (5) is formed in two parts,
a main body portion (16,30,65,80,90,110,120) and
a separate lid (18,32,37,41,67,81,92,111,121).

A method of tilling and sealing a container including
an independent closed hollow insert (5) in accord-
ance with claim 1 the insert (5) containing a non-
oxidising gas at a superatmospheric pressure and
including a pressure responsive valve (8), the
method comprising the steps of inserting the insert
(5) into the container (1), filling the container with
beverage and sealing it in a conventional filling
machine subjecting the filled container to a subse-
quent pasteurisation process in which it is heated
and thereby changing the state of the insert (5) to
reduce the relief pressure of its pressure responsive
valve (6) whereby when the container is cpened and
the insert is subsequently exposed to atmospheric
pressure, non-oxidising gas is vented fromthe insert
(5} via the valve means (6).

A method according to claim 9, in which the insert
(5) is made of plastics material and in which the
change of state that occurs during the pasteurisation
process is an inelastic deformation andfor stress
relaxation of part of the insert (5).

Patentanspriche

1.

Abgedichteter Behalter (1), einschlieBlich eines
Getrankes (7) und eines unabhangigen hohlen Ein-
satzes (5), der im wesentlichen kein oxidierendes
Gas enthalt, wobei der Einsatz ein VerschluBmittel
{6) umfaBt, so daB er (5) nach Einsetzen in den
Behalter (1) hinein abgedichtet ist, wobei das Ver-
schiuBmittel (6) auf das Offnen des Behalters (1)
anspricht, um das Innere des Einsatzes {(5) und des
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Getrankes (7) miteinander zu verbinden, so daB
Gas, welches im Einsatz (5) enthalten ist, aus ihm
{5) nach Otfnen des Behélters (1) hervorschieft.

Behaélter nach Anspruch 1, bei dem das Mittel (6) die
Form eines auf Druck ansprechenden Ventils
(25,26,27; 32,33,35,36, 33,37,38,39, 33,41, 46,
51,52,53; 55,5657, 60,6162, 68,69,70,71;
68,69,72,73; 82,83,84,85; 94,95,96), das, wenn es
einer Druckdifferenz ausgesetzt wird, die zwischen
dem Gas im Inneren des Einsatzes {5) und dem
Atmospharendruck, der im Beh#lter (1) nach dem
Oftnen vorliegt, existiert, sich offnet, um Gas in das
Getrank (7)im Geh#éuse des Behdlters (1) hinein-
strémen zu lassen.

Behélter nach Anspruch 2, bei dem das Ventil einen
Sitz (83) umfaBt, der das Innere einer Offnung (82)
und ein VentilverschluBglied (84,85) umgibt, das
gegenden Sitz anliegt und eine Dichtung damit aus-
bildet, wobei der Einsatz (5) aus nachgiebigem
Material ausgebildet ist und zwei gegeniberlieg-
ende Flachen (81,86) mit der Offnung (82) und dem
Sitz (83) umtaft, der auf der einen Flache (81) aus-
gebildet ist, und wobei das VentilverschluBglied
(84,85) am Inneren der anderen Flache (86) befes-
tigt ist und sich bis zum Sitz (83) an der Innenseite
der einen Flache (81) erstreckt.

Behalter nach Anspruch 2, bei dem das auf Druck
ansprechende Ventil eine Kappe (27,35,37,41)
umfaBt, die sich ansprechend auf eine Druckdif-
ferenz bewegt, die sich zwischen dem Inneren und
AuBerendes Einsatzes (5) nach Offnung des Behal-
ters einstellt, um sine Offnung (25,33) freizugeben,
durch die Gas vom Inneren des Einsatzes (5) in das
Getraink (7) im Behélter (1) hinginstrémen kann.

Behalter nach Anspruch 2, 3 oder 4, bei dem das
auf Druck ansprachende Ventil so angeordnet ist,
daB es, bevor der Einsatz (5) in den Behélter (1)
eingesetzt wird, einem wesentlichen Druckunter-
schied widersteht, jedoch nachdem dieser in den
Container eingesetzt und der Container gefillt,
abgeschiossen und pasteurisiert worden ist, eine
sehr viel geringere Druckdifferenzschwelle besitzt,

Behélter nach Anspruch 5, bei dem ein Ver-
schluBglied (46,57,62,70,73) oder Kappe
(27,35,37,41) des auf Druck ansprechenden Ventils
anfanglich durch einen temperatur- oder flissigkeit-
sempfindlichen Kleber (44,64) geschlossen
gehalten wird, der nach dem Befiillen des Beh&lters
(1} geltst oder abgebrochen wird.

Behalter nach irgendeinem der vorstehenden
Anspriche, bei dem der Einsatz {5) ganz oder teil-
waise aus einem Material hergestellt ist, das fir das
im Behalter (1) vorliegende Gas durchlissig ist, so
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daf wahrend einer Zeitspanne nach dem Befillen
die durchléssige Natur des Einsatzes erméglicht,
daf Gas vom Behdlter (1) durch seine Wande hin-
durchdringt, bis ein dberatmospharischer Druck im
Inneren des Behélters (1) aufgebaut wird.

Beh#lter nach irgendeinem der vorstehenden
Anspriche, bei dem der Einsatz (5) in zwei Teilen
ausgebildet ist, einem  Hauptgehduseteil
(16,30,65,80,90,110,120) und einem getrennten
Deckel (18,32,37,41,67,81,92,111,121).

Verfahren zum Befillen und Abdichten eines Behal-
ters, einschlieBlich eines unabhangigen, geschlos-
senen, hohlen Einsatzes (5) nach Anspruch 1,
wobei der oder die Einsatz(e) ein nicht oxidierendes
(Gas bei einem Gberatmosphéarischen Druck enthit,
und einschlieBlich eines auf Druck ansprechenden
Ventils (8), wobei das Verfahren folgende Stufen
umfait;

Einsetzen des Einsatzes (5) in den Beh#lter (1)
hinein, Beflllen des Behalters mit einem Getrénk
und AbdichtervVerschlieBBen desselben in einer obli-
chen Abfilimaschine, Unterwerfen des befullten
Behalters einem anschlieBenden Pasteurisierungs-
verfahren, in dem er erwérmt wird und sich dadurch
der Zustand des Einsatzes (5) verandert, um den
Uberdruck des auf Druck ansprechenden Ventils (6)
zu verringern, wodurch, wenn der Behalter gedfinet
und der Einsatz anschlieBend dem Atmosphéren-
druck ausgesetzt wird, nicht oxidierendes Gas aus
dem Einsatz (5) ober das Ventil (6) entgast bzw.
abgegeben wird.

Verfahren nach Anspruch 9, bei dem der Einsatz (5)
aus Kunststoffmaterial hergestellt ist und bei dem
die Zustandsveranderung, die wahrend des Pas-
teurisierungsverfahrens auftritt, eine inelastische
Deformation und/oder Spannungsrelaxation bzw. -
abbau eines Teils des Einsatzes (5) ist.

Revendications

1.

Récipient hermétiguement fermé (1) comprenant
une boisson (7) et un insert creux indépendant (5)
ne renfermant sensiblement pas de gaz oxydant ;
l'insert (§) comprenant des moyens de fermeture (6)
de fagon que l'insert (5) soit fermé lors de son inser-
tion dans e récipient (1), lesdits moyens de ferme-
ture étant sensibles & l'ouverture du récipient (1)
pour permetire une communication entre l'intérieur
de linsert (5) et la boisson (7), de sorte que le gaz
renfermé dans linsert (5) est éjecté de celui-ci lors
de Fouvertura du régcipient (1).

Récipient selon la revendication 1, dans lequel les
moyens (6) sont sous la forme d'une soupape sen-
sible a la pression (25, 26, 27; 32, 33, 35, 36; 33, 37,
38, 39; 33, 41, 46; 51, 52, 53; 55, 56, 57; 60, 61, 62;
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68, 69, 70, 71, 68, 69, 72, 73, 82, 83, 84, 85; 94, 95,
98) qui, lorsqu'elle est soumise & la différence de
pression existant entre la gaz & l'intérieur de l'nsert
(5) et la pression atmosphérique régnant dans le
récipient (1) aprés l'ouverture, s'ouvre pour é&jecter
le gaz dans la boisson contenue dans le corps du
récipient (1).

Récipient selon la revendication 2, dans lequel la
soupape comprend un logement (83) entourant
lintérieur d'un orifice (82) et un élément de ferme-
ture de soupape (84, 85) s'appuyant contre et form-
ant une étanchéité avec le logement, linsert (5)
atant formé en un matériau élastique et comprenant
deux faces opposées (81, 86), lorifice (82) et
l'embase (83) étant formés sur une face (81) et |'élé-
ment de fermeture de soupape (84, 85) étant fixé 4
lintérieur de I'autre face (86) et s'étendant jusqu'au
logement (83) sur l'intérieur de ladite une face (81).

Récipient selon la revendication 2, dans lequel la
soupape sensible & la pression comprend un cha-
peau (27, 35, 37, 41) se déplagant en réponse & une
différence de pression qui s'établit entre l'intérieur et
l'extérieur de I'insert (5) lors de l'ouverture du récip-
ient afin d'exposer un orifice (25, 33) & travers lequel
le gaz provenant de lintérieur de linsert (5) est
éjecté dans la boisson {7) contenue dans le récipient

().

Récipient selon la revendication 2, 3 ou 4, dans
lequel la soupape sensible & la pression est dis-
posée de telle sorte qu'avant l'installation de l'insert
(5) dans le récipient (1), elle résiste & une différence
de pression substantielle, mais, qu'aprés avoir été
placée dans le récipient et le récipient ayant été rem-
pli, fermé hermétiquement puis pasteurisé, elle
présente un seuil de pression différentielle beau-
coup plus faible,

Récipient selon la revendication §, dans laquel un
elément de fermeture (46, 57, 62, 70, 73) ou un cha-
peau (27, 35, 37, 41) de la soupape sensible & la
pression est initialement maintenu fermé & l'aide
d'un adhésif (44, 64) sensible 4 la température ou &
un liquide, adhésif qui se décompose aprés le rem-
plissage du récipient (1).

Récipient selon l'une quelconque des revendica-
tions précédentes, dans lequel linsert {5) est com-
plétement, ou au moins partiellement, fabriqué en
un matériau perméable au gaz présent dans le
récipient (1), de sorte que pendant un certain temps
suivant le remplissage, la nature perméable de
l'insert permet au gaz provenant du récipient (1) de
passer & travers $es parois jusqu'a ¢e qu'une pres-
sion supérieure 4 la pression atmosphérique s'étab-
lisse & l'intérieur du récipient (1).
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Récipient selon 'une quelconque des revendica-
tions précédentes, dans lequel 'insert (5) est formé
de deux parties, une partie de corps principal (16,
30, 65, 80, 90, 110, 120) et un couvercle séparé (18,
32, 37, 41, 67, 81, 92, 111, 121).

Procédé pour remplir et fermer hermétiquement un
récipient comprenant un insert creux fermé
indépendant (5) selon la revendication 1, lnsert (5)
renfarmant un gaz non oxydant & une pression
supérieure & la pression atmosphérique et compre-
nant une soupape sensible a la pression (6), le
procédé comprenant les étapes consistant & insérer
l'ingert (5) dans le récipient (1), & remplir le récipient
d'une boisson et & le fermer hermétiquement dans
une machine de remplissage classique, 4 soumettre
le récipient rempli & un procédé ultérieur de pasteur-
isation au cours duquel il est chauffé et & causer
ainsi un changement d'état de linsert (5) afin
d'abaisser la pression de décharge de sa soupape
sensible & la pression (6), si bien que lorsque le
récipient est ouvert et que l'insert est consécutive-
ment exposé & la pression atmosphérique, le gaz
non oxydant est purgé de Iinsert (5) en passant par
les moyens & soupape (6).

Procédé selon la revendication 9, dans lequel linsert
(5) est fabriqué en matériau plastique et dans laquel
le changement d'état qui survient au cours du
procédé de pasteurisation est une déformation non
élastique et/ou une relaxation en contrainte d'une
partie de l'insert (5).
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