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Description

TECHNICAL FIELD

[0001] This disclosure relates to a capsule for use in
preparing a beverage and in particular to a machine that
is able to prepare a beverage having a foam. Particularly,
but not exclusively, the machine is able to prepare a milk-
or coffee- based beverage providing the consumer with
a foam content to the beverage.

BACKGROUND

[0002] A beverage can be created from a specially-
designed capsule containing a beverage ingredient. Var-
ious approaches to aerating beverages have been used
to provide satisfactory drinks for consumers. For exam-
ple, in a typical conventional arrangement, an ingredient
capsule is inserted into a beverage preparation machine,
the machine being equipped with a water source (gen-
erally a water reservoir), a capsule receiver (so-called
brewing chamber) and pump arranged to circulate the
water from the water source towards and through the
capsule to create a drink such as a coffee or the like.
[0003] When the water reaches the capsule it mixes
with the ingredient to form a beverage product. The ma-
chine generally comprises a water heater to heat the wa-
ter to a predetermined temperature before it is injected
into and through the capsule. In general, liquid (for ex-
ample water) is introduced into the capsule where it mixes
with a beverage ingredient (for example milk powder)
before leaving the capsule as a beverage. One capsule
design mixes atmospheric air with the liquid to aerate the
beverage.
[0004] One example of such an arrangement is a Ven-
turi system. Capsules that can aerate a liquid via a Venturi
conventionally include an aperture or hole in an outer
wall of the capsule through which air is drawn from the
outside atmosphere when liquid flows through the cap-
sule. The air is conveniently sourced from the ambient
atmosphere outside of the capsule and is drawn into the
capsule by the speed of the liquid circulation inside the
capsule i.e. using the Venturi principle.
[0005] Another design includes a gas source material,
such as a molecular sieve. Under appropriate conditions
the material releases gas into the liquid that flows past it
creating an aerated liquid.
[0006] Another design includes an elastically-deform-
able membrane that can draw air into a pocket for mixing
with a liquid within the pocket. In this design, a liquid
introduced into the pocket deforms the membrane such
that the liquid is expelled through an outlet. This expulsion
reduces the pressure in the pocket, such that the mem-
brane returns to an initial position and in doing so draws
air into the pocket through the liquid outlet.
[0007] An example of such a capsule is described in
US2005084569 A1.
[0008] The inventors have devised an alternative way

in which a superior and reliable foam can be achieved in
a short period of time that is more appealing to a con-
sumer.

SUMMARY OF THE INVENTION

[0009] According to a first aspect of an invention de-
scribed herein there is provided a capsule for use in a
beverage preparation machine, for preparing a beverage
with a foam, the capsule comprising an ingredient cham-
ber for containing an ingredient for preparing the bever-
age and at least one gas reservoir containing gas, the at
least one gas reservoir having an opening within the cap-
sule, the opening adjacent a flow path for liquid through
the capsule such that the gas reservoir is in fluid com-
munication with the flow path, the at least one gas res-
ervoir arranged such that, in use, liquid flowing past the
opening entrains gas from the gas reservoir to form a
foam-like mixture of gas and liquid.
[0010] Unconventionally a capsule according to an in-
vention described herein incorporates a gas reservoir
within the capsule itself. Containing a gas in the capsule
is counterintuitive since it requires a more complex cap-
sule with a gas chamber and associated channels and
manufacturing difficulties.
[0011] However, the inventors have established that
creating a foam in this way has a number of advanta-
geous effects. For example there is no requirement for
an ambient air inlet into the capsule. Furthermore the gas
can be selected to optimise the brewing or preparation
process and quality control of the consumer product can
be maintained to a very high standard.
[0012] A conventional capsule arranged to aerate a
beverage does not achieve the same performance.
[0013] The term ’foam’ is used herein to refer to the
effect of gas bubbles trapped within a liquid, such as milk
for example. The foam traps many gas bubbles within
the liquid increasing the liquid volume and providing a
different drinking experience. Sometimes referred to as
a ’froth’ a foam has a smooth texture on the palate and
is pleasant to consume. It is therefore popular with con-
sumers. Many consumers favour a drink having a foam
layer on the top or a foam incorporated or blended with
the drink itself.
[0014] The capsule of the present disclosure allows a
predetermined quantity of gas and also gas type and
quality to be blended with the liquid beverage at the time
of preparation. Thus a consistent and high-quality bev-
erage can be prepared reliably according to an invention
and method described herein.
[0015] Referring to conventional aeration devices, and
thus in contrast to conventional Venturi systems that
source air from atmosphere outside of the capsule itself,
the capsule of the present disclosure can require a less
complex capsule construction, since the capsule does
not need to comprise complex circulation channels for
air, and for liquid, which join within the capsule to ensure
that the gas and liquid circulation mate to allow the Ven-
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turi effect to create a foam.
[0016] Furthermore, in contrast to conventional Venturi
systems that function using atmospherically sourced air,
there is no need for a dedicated hole or aperture through
the capsule wall. Thus, problems with the barrier to ox-
ygen and moisture can be reduced (this is because when
a hole is present, the seal cannot be guaranteed). Thus,
this can increase the shelf-life of the product. Further, as
there is no need for a hole through the capsule wall (which
in a Venturi system must be small enough to work prop-
erly), there is no risk that this hole may clog, such that
the production of foam using the capsule can be more
reliable.
[0017] In contrast to capsule designs including a gas
source material such as a molecular sieve fewer different
materials can be used in the present capsule, since the
inclusion of a gas source material can be dispensed with.
The benefits of the present capsule can therefore be re-
alized using the materials which would be used in a con-
ventional capsule; that is, one not suitable for preparing
a beverage with a foam.
[0018] In contrast to designs with an elastically-de-
formable membrane, fewer components and fewer dif-
ferent materials can be used to form the capsule of the
present disclosure. Still further, the benefits of the
present capsule can be realized with no moving parts
since the benefits can be realized without the inclusion
of the elastically-deformable membrane described above
in the "Background" section of this disclosure.
[0019] The capsule may comprise one or more gas
reservoirs or chambers entirely self-contained with the
capsule. Thus, as described above, no external holes or
passages are required to source air or gas from outside
of the capsule. Advantageously, at least one gas reser-
voir may be at least partially defined by a rigid plate in
the capsule that is arranged to open a frangible capsule
wall. This provides for a compact capsule.
[0020] Such a rigid plate may comprise an opening
means able to pierce, puncture, tear, or exert a mechan-
ical lever effect onto the frangible capsule wall. Thus, the
wall may be opened during use of the capsule by at least
partial destruction of said wall. An example of such an
arrangement can be found in European patent applica-
tion number EP1472156B1.
[0021] Furthermore, the at least one gas reservoir may
be at least partially defined by a part of the body of the
capsule. This again provides for a compact capsule size
and simple design within minimal materials.
[0022] An opposing part of the reservoir may similarly
be at least partially defined by a base of the capsule,
again providing a compact and simple capsule design.
[0023] Alternatively, the at least one gas reservoir may
be defined only by the plate and the base of the capsule,
once again providing a compact and simple capsule de-
sign. This, in turn, can provide a capsule that is easier to
design and manufacture than a capsule in which the gas
reservoir requires other elements to define it, allowing
for a lower-cost capsule.

[0024] The capsule may also advantageously com-
prise a membrane. Specifically, the at least one gas res-
ervoir may be at least partially defined by a membrane
that is sealed to a body of the capsule or to a membrane
opening plate in the capsule. This can allow for a lighter-
weight capsule than a capsule in which the at least one
gas reservoir is defined by a heavier-weight element than
a membrane.
[0025] The membrane itself may be any suitable sur-
face which may be penetrated to allow fluid flow there-
through. The membrane may also be a film that is dis-
solvable or edible, such that it can run into the beverage
and be consumed by the consumer. Thus, the membrane
can provide separation of the beverage ingredient and
gas, and dissolve after the gas has been incorporated
into the beverage.
[0026] The gas reservoir or chamber within the capsule
may comprise a series of gas sub-reservoirs each con-
taining gas. Each of the gas sub-reservoir may advanta-
geously be in fluid communication with the opening of
the at least one gas reservoir to allow the gas to enter
and interact with the fluid flow passing through the cap-
sule. The division of the gas reservoir into gas sub-res-
ervoirs can help to make a capsule with such sub-reser-
voirs structurally stronger than a capsule with an undi-
vided gas reservoir.
[0027] The capsule may contain a single fluid flow path
in combination with one or more gas reservoirs. Alterna-
tively, the capsule may comprise a plurality of liquid flow
paths and a plurality of gas reservoirs wherein the plu-
rality of gas reservoirs each has an opening adjacent a
liquid flow path. In such an arrangement a higher degree
of contact and interaction between fluid and gas can be
achieved in a shorter period of time. In effect the fluid
flow is split into a plurality of paths and each path is ar-
ranged to flow past a gas reservoir. For example, there
may be a pair of fluid flow paths and a corresponding pair
of gas reservoirs, each with a respective opening adja-
cent to one of the fluid flow paths.
[0028] The gas reservoir may have a single opening
in communication with a respective fluid flow path. Thus,
all of the gas within the reservoir leaves the reservoir
from a single outlet and enters a fluid flow path. Thus,
even if the fluid reaches one flow channel before another,
equilibrated aeration can be ensured. Further, by arrang-
ing a single opening in communication with a respective
fluid flow path, once some has left the gas reservoir, fluid
can be drawn into the reservoir, which can help homog-
enization of the fluid.
[0029] The capsule may advantageously have an in-
ternal volume that is the volume delimited by walls of the
ingredient chamber, a top of the ingredient chamber and
a base of the capsule. More specifically the at least one
gas reservoir may have a total volume that is at least 5%
of the internal volume of the capsule. Alternatively, the
at least one gas reservoir may have a total volume that
is at least 10% of the internal volume of the capsule.
These volumes of air provide sufficient gas entrapment
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in the liquid to provide a foam that is agreeable to a con-
sumer.
[0030] The capsule is preferably arranged such that,
in use, the opening is in continuous communication with
the gas reservoir.
[0031] The opening adjacent to a flow path of liquid
through the capsule may be configured such that the
cross-sectional area of the opening is less than the cross-
sectional area of the flow path adjacent to the opening.
The opening adjacent to a flow path of liquid through the
capsule may be configured such that the cross-sectional
area of the opening is less than half the cross-sectional
area of the flow path adjacent to the opening. The inven-
tors have established that such a ratio provides an ad-
vantageous foam-forming effect within the capsule.
[0032] The capsule may be arranged such that the
height of the fluid flow path adjacent the opening is be-
tween 0.1 mm and 1.5 mm and the width of the fluid flow
path adjacent the opening is between 0.1 mm and 1.5
mm. The capsule may be arranged such that the height
of the fluid flow path adjacent the opening is less than
1.0 mm and the width of the fluid flow path adjacent the
opening is less than 1.0 mm. The opening adjacent to a
flow path of liquid through the capsule may be configured
such that the width and height of the opening are each
less than 0.5 mm.
[0033] The capsule may be arranged such that a height
of the fluid flow path adjacent the opening is 0.4 mm and
a width of the fluid flow path adjacent the opening is 0.4
mm.
[0034] The capsule may comprise an edible dissolva-
ble seal that fluidically seals the at least one gas reservoir
from the liquid flow path and wherein the capsule is ar-
ranged such that when the seal dissolves, the gas res-
ervoir is then in fluid communication with the flow path.
Thus, the reservoir can be sealed until the capsule is
used and fluid begins to flow through the capsule.
[0035] The gas which is contained in the reservoir of
chamber may be any suitable gas. For example, the gas
may be selected from one or a combination of atmos-
pheric air or an inert gas such as nitrogen. Depending
on the ingredients it may be preferable to use an inert
pure gas as opposed to atmospheric gas which is easier
to source at the manufacturing stage but which contains
a mixture of gases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Embodiments of the invention will now be de-
scribed by way of example with reference to the following
figures.
[0037] In accordance with one (or more) embodiments
of the present invention the Figures show the following:

Figure 1 shows a perspective view of a top surface
of a plate that partially defines a gas reservoir within
a capsule;

Figure 2 shows a perspective view of the bottom sur-
face of the plate;

Figure 3 shows a cross-sectional view of the plate
within part of the capsule;

Figure 4 shows an enlarged view, in an axial direc-
tion, of an opening of the gas reservoir onto a fluid
flow path;

Figure 5 shows an enlarged view, in a radial direc-
tion, of the opening;

Figure 6 shows a cross-sectional view of part of the
plate within the capsule, also showing part of a flow
path for liquid through the capsule; and

Figure 7 shows a cross-sectional view of the plate
within the capsule.

[0038] Any reference to prior art documents in this
specification is not to be considered an admission that
such prior art is widely known or forms part of the common
general knowledge in the field.
[0039] As used in this specification, the words "com-
prises", "comprising", and similar words, are not to be
interpreted in an exclusive or exhaustive sense. In other
words, they are intended to mean "including, but not lim-
ited to".
[0040] The invention is further described with refer-
ence to the following examples. It will be appreciated that
the invention as claimed is not intended to be limited in
any way by these examples.

DETAILED DESCRIPTION

[0041] Figure 1 shows a perspective view of a top sur-
face of a plate 10 that partially defines gas reservoirs 21,
22 (shown in Figure 2) within a capsule 30 (shown par-
tially in Figure 3).
[0042] The capsule 30 is for use in a beverage prepa-
ration machine, for preparing a beverage with a foam. In
this example, the capsule 30 has elements of a conven-
tional capsule design that enable it to be inserted into a
beverage preparation machine as described in the
"Background" section and to have liquid (for example wa-
ter) introduced into it so as to mix with a beverage ingre-
dient (for example milk powder) before leaving the cap-
sule 30 as a beverage.
[0043] The capsule 30 has an ingredient chamber for
containing an ingredient for preparing the beverage. The
ingredient chamber is not shown. In use, it is located
above the part of the capsule 30 shown in Figure 3.
[0044] Returning to Figure 1, in this example, the plate
10 is a rigid plate 10 that comprises an opening means
in the form of protrusions 11 able to pierce a membrane
31 of the capsule (shown in Figure 3) during use of the
capsule. An example of such an arrangement (without
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the gas reservoirs) can be found in European patent ap-
plication number EP1472156B1.
[0045] Turning now to Figure 2, as mentioned above,
the plate 10 partially defines gas reservoirs 21, 22 con-
taining gas. In this example, the gas is atmospheric air.
In other examples, it can be an inert gas, for example
nitrogen. The gas reservoirs 21, 22 are located on the
opposite side of the plate 10 to the protrusions 11. The
gas reservoirs 21, 22 are defined axially by respective
walls 24, 25. The walls protrude axially from the plate 10
so as to partially define the reservoirs 21, 22 in an axial
direction. The gas reservoirs 21, 22 each have an open-
ing 23, 24 within the capsule 30. The openings 23, 24
are also defined axially by the respective walls 25, 26.
The openings 23, 24 each take the form of a part of the
walls 25, 26 that is lower in height than the remainder of
the walls 25, 26. The walls 25, 26 also partially define
part of a flow path for liquid through the capsule 30 by
defining respective channels 27, 28. This flow path will
be described in more detail below with reference to Figure
6. The openings 23, 24 are adjacent the channels 27,
28. This puts the gas reservoirs 21, 22 in fluid commu-
nication with the flow path. The gas reservoirs 21, 22 are
arranged such that, in use, liquid flowing past the opening
entrains gas from the gas reservoir to form a foam-like
mixture of air and liquid.
[0046] In this example, there are two liquid flow paths
and two gas reservoirs 21, 22, each with a single respec-
tive opening 23, 24 adjacent one of the liquid flow paths.
Viewed axially, the plate 10 is circular, so as to fit within
a capsule 20 of conventional dimensions. A first gas res-
ervoir 21 extends around part of the circumference of the
plate 10, defined axially by a wall 25. This wall 25 extends
in a tangential direction at a first radial distance around
the plate 10, radially inwards at two ends, and in a tan-
gential direction at a second radial distance around the
plate 10. The second gas reservoir 22 has the same
shape as the first gas reservoir 21, and extends around
another part of the circumference of the plate 10. Be-
tween the two reservoirs 21, 22, in a circumferential di-
rection, are two channels 27, 28. These channels 27, 28
extend radially from the edge of the plate 10 towards its
centre. The channels 27, 28 are partially defined by the
parts of the walls 25, 26 that extend radially inwards.
[0047] In this example, each gas reservoir 21, 22 com-
prises a series of gas sub-reservoirs 21a-d, 22a-d, con-
taining gas. These gas sub-reservoirs 21a-d, 22a-d are
defined axially by the walls 25, 26. In other words, the
walls 25, 26 sub-divide the gas reservoirs 21, 22 in a
radial direction into a series of compartments. A part of
the walls 25, 26 between each of the gas sub-reservoirs
21a-d, 22a-d is axially lower in height than the rest of the
wall between the gas sub-reservoirs 21a-d, 22a-d. This
creates an opening between the each of the gas sub-
reservoirs 21a-d, 22a-d of a gas reservoir 21, 22. Thus
each gas sub-reservoir 21a-d, 22a-d is in fluid commu-
nication with the opening 23, 24 of the gas reservoirs 21,
22.

[0048] In an alternative example, the gas reservoir or
reservoirs can be at least partially defined by a membrane
that is sealed to a body of the capsule 30. In such an
example, the membrane can be dissolvable and edible.
[0049] The plate 10 is shown in situ in the capsule 30
in Figure 3. The plate 10 is located (when the capsule 30
is oriented for use in a beverage-making machine) below
a membrane 31 that is arranged to be pierced by the
protrusions 11. The above-described walls 25, 26 abut
a base 32 of the capsule 20. The base 32 of the capsule
20 therefore also partially defines the gas reservoirs 21,
22, sub-reservoirs 21a-d, 22a-d, openings 23, 24 and
flow path for the liquid through the capsule 30. The base
32 defines these features in a radial or near-radial plane.
The base 32 further defines an outlet 33 for liquid from
the capsule 30. The outlet 33 takes the form of an opening
located at the axis of the base 32.
[0050] Figure 4 shows an enlarged view, in an axial
direction, of an opening 23 of the first gas reservoir 21
onto a fluid flow path in the form of a first channel 27. As
discussed above, the channel 27 is defined in the axial
direction of the capsule 30 by the parts of the walls 25,
26 that extend radially inwards. The channel 27 is nar-
rower adjacent the opening 23 than it is at its ends. In
other words, in this example, the walls 25, 26 are ar-
ranged such that in a radial plane - that is, between the
walls 25, 26 - following the channel 27 radially inwardly
along its length, the channel 27 is relatively broad near
the edge of the plate 10, relatively narrow adjacent the
opening 23 and relatively broad at the end closest to the
centre of the plate 10. Thus, as will be described further
below with reference to Figure 6, liquid flowing radially
inwards along the channel 27 reduces in pressure when
it passes the opening 23, since this section of the channel
27 is narrower than the section where the fluid enters the
channel 27.
[0051] In this example, the width of the channel 27 ad-
jacent the opening 23 is 0.4 mm. The height of the chan-
nel 27 adjacent the opening 23 is also 0.4 mm. In other
examples, the width and height can each be between 0.1
mm and 1.5 mm. The width and height of the opening 23
are each 0.2 mm. Thus, in this example, the cross-sec-
tional area of the opening 23 is less than half the cross-
sectional area of the flow path adjacent to the opening.
This can help to encourage liquid flow past the opening
23 instead of into the opening 23.
[0052] Figure 5 shows an enlarged view of the opening
23 and the wall 25 that partially defines it. It illustrates
how the wall 25 partially defines the opening 23 by having
a smaller axial height in the region of the opening 23 than
elsewhere.
[0053] The above description of the opening 23 of the
first reservoir 21 onto the first channel 27 applies equally
to the opening 24 of the second reservoir 22 onto the
second channel 28 since the two gas reservoirs 21, 22
have the same shape as one another.
[0054] A flow path for liquid through the part of the cap-
sule 30 containing the plate 10 will now be described with
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reference to Figure 6. When the membrane 31 is pierced
by the protrusions 11, liquid flows approximately axially
through the membrane in streams 60a, 60b, 60c. These
streams 60a, 60b, 60c join to form a radial stream 61 that
flows towards the edge of the plate 10. Here, the stream
61 flows over a lip of the plate 10. The flow path of the
stream 61 is thereafter defined by the walls 25, 26 and
the base 32 of the capsule 30. The stream 61 meets the
circumferential parts of the walls 25, 26 such that it flows
circumferentially until it encounters the channels 27, 28.
It then flows radially inwards along the channels 27, 28,
past the openings 23, 24. As mentioned above in relation
to Figure 4, the channels 27, 28 are narrower adjacent
the openings 23, 24 than elsewhere on their length. Thus,
liquid flowing radially inwards along the channel 27 re-
duces in pressure when it passes the opening 23. In pass-
ing the openings 23, 24, the liquid entrains gas from within
the gas reservoirs 21, 22. The liquid and gas mixture thus
formed continues to flow radially inwards. It flows through
a relatively broader section of the channels 27, 28, caus-
ing turbulence which can help mixing. The liquid and gas
mixture flows radially inwards until it meets the outlet 33
formed by the base 32, whereupon it flows approximately
axially downwards and out of the capsule 30.
[0055] Figure 7 shows illustrates a typical construction
of a capsule 30 according to the present disclosure. The
capsule comprises side walls 71, defining an ingredient
chamber 72 (e.g. a roast and ground coffee powder, or
a soluble ingredient such as milk, chocolate, soluble cof-
fee or soup). The ingredient chamber 72 is closed at its
top by a pierceable membrane 73 that typically is pierced
by a water injection needle of a beverage-making ma-
chine, in use. The bottom of the ingredient chamber is
closed by the membrane 31 which is openable by the
plate 10. The plate 10 is preferably inserted outside of
the ingredient chamber 72, but within the boundaries of
the ingredient chamber’s body, as illustrated in Figure 7.
[0056] The capsule 30 has an internal volume that in
this example is the volume delimited by the side walls 71
of the ingredient chamber 72, the piercable membrane
73 and the base 22. In this example, the gas reservoirs
have a total volume that is at least 10% of this internal
volume of the capsule 30. In other examples, the total
volume can be less; for example it can be at least 10%
of the internal volume of the capsule 30.
[0057] As a concrete example, the proposed capsule
30 may be used for the preparation of milk with a foam.
Alternatively, ingredients such as roasted ground coffee,
tea, instant coffee, a mixture of roasted ground coffee
and instant coffee, a syrup concentrate, a fruit extract
concentrate, a chocolate product, or any other dehydrat-
ed edible substance, such as dehydrated stock can be
used in the capsule to create other beverages with a
foam.

Claims

1. A capsule (30) for use in a beverage preparation
machine, for preparing a beverage with a foam, the
capsule comprising an ingredient chamber (72) for
containing an ingredient for preparing the beverage
characterized in that it has at least one gas reser-
voir (21, 22) containing gas, the at least one gas
reservoir (21, 22) having an opening (23, 24) within
the capsule, the opening adjacent a flow path for
liquid through the capsule such that the gas reservoir
is in fluid communication with the flow path, the at
least one gas reservoir arranged such that, in use,
liquid flowing past the opening entrains gas from the
gas reservoir to form a foam-like mixture of gas and
liquid.

2. The capsule of claim 1, wherein the at least one gas
reservoir is at least partially defined by a rigid plate
in the capsule that is arranged to open a frangible
capsule wall.

3. The capsule of claim 1 or claim 2 wherein the at least
one gas reservoir is at least partially defined by a
body of the capsule.

4. The capsule of claim 3 when dependent on claim 2,
wherein the at least one gas reservoir is defined only
by the plate and the base of the capsule.

5. The capsule of any of claims 1 to 4, wherein the at
least one gas reservoir is at least partially defined
by a membrane that is sealed to a body of the capsule
or to a membrane opening plate in the capsule.

6. The capsule of claim 5, wherein the membrane is a
dissolvable, edible, membrane.

7. The capsule of any preceding claim, wherein the at
least one gas reservoir comprises a series of gas
sub-reservoirs containing gas, each gas sub-reser-
voir in fluid communication with the opening of the
at least one gas reservoir.

8. The capsule of any preceding claim, wherein there
is a plurality of liquid flow paths and a plurality of gas
reservoirs, and wherein the plurality of gas reservoirs
each has an opening adjacent a liquid flow path.

9. The capsule of claim 8, wherein there are two liquid
flow paths and two gas reservoirs, each with a re-
spective opening adjacent one of the liquid flow
paths.

10. The capsule of any preceding claim, wherein each
of the at least one gas reservoir has a single opening.

11. The capsule of any preceding claim, wherein the
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capsule has an internal volume that is the volume
delimited by walls of the ingredient chamber, a top
of the ingredient chamber and a base of the capsule,
wherein the at least one gas reservoir has a total
volume that is at least 5% of the internal volume of
the capsule and optionally wherein the at least one
gas reservoir has a total volume that is at least 10%
of the internal volume of the capsule.

12. The capsule of any preceding claim, wherein the
capsule is arranged such that, in use, the opening
is in continuous communication with the gas reser-
voir.

13. The capsule of any preceding claim, wherein the
cross-sectional area of the opening is less than half
a cross-sectional area of the flow path adjacent to
the opening.

14. A capsule for use in preparing a beverage with a
foam, as claimed in any preceding claim, wherein
the gas is selected from one or a combination of at-
mospheric air, an inert gas or nitrogen.

15. The capsule of any preceding claim, wherein the
height of the fluid flow path adjacent the opening is
between 0.1 mm and 1.5 mm and the width of the
fluid flow path adjacent the opening is between 0.1
mm and 1.5 mm and wherein the width and height
of the opening are each less than 0.5 mm.

Patentansprüche

1. Kapsel (30) zur Verwendung in einer Getränkezu-
bereitungsmaschine zum Zubereiten eines Ge-
tränks mit einem Schaum, wobei die Kapsel eine Zu-
tatenkammer (72) zum Aufnehmen einer Zutat zum
Zubereiten des Getränks umfasst, dadurch ge-
kennzeichnet, dass sie mindestens ein Gasreser-
voir (21, 22) aufweist, das Gas enthält, wobei das
mindestens eine Gasreservoir (21, 22) eine Öffnung
(23, 24) innerhalb der Kapsel aufweist, wobei die
Öffnung an einen Strömungsweg für Flüssigkeit
durch die Kapsel angrenzt, sodass der Gasspeicher
in Fluidverbindung mit dem Strömungsweg steht,
wobei der mindestens eine Gasspeicher so ange-
ordnet ist, dass im Gebrauch Flüssigkeit, die an der
Öffnung vorbeifließt, Gas aus dem Gasspeicher mit-
führt, um eine schaumartige Mischung aus Gas und
Flüssigkeit zu bilden.

2. Kapsel nach Anspruch 1, wobei das mindestens eine
Gasreservoir zumindest teilweise durch eine starre
Platte in der Kapsel definiert ist, die so angeordnet
ist, dass sie eine zerbrechliche Kapselwand öffnet.

3. Kapsel nach Anspruch 1 oder Anspruch 2, wobei

das mindestens eine Gasreservoir mindestens teil-
weise durch einen Körper der Kapsel definiert ist.

4. Kapsel nach Anspruch 3 in Abhängigkeit von An-
spruch 2, wobei das mindestens eine Gasreservoir
nur durch die Platte und die Basis der Kapsel defi-
niert ist.

5. Kapsel nach einem der Ansprüche 1 bis 4, wobei
das mindestens eine Gasreservoir mindestens teil-
weise durch eine Membran definiert ist, die mit einem
Körper der Kapsel oder einer Membranöffnungsplat-
te in der Kapsel versiegelt ist.

6. Kapsel nach Anspruch 5, wobei die Membran eine
auflösbare, essbare Membran ist.

7. Kapsel nach einem der vorstehenden Ansprüche,
wobei das mindestens eine Gasreservoir eine Reihe
von Gas enthaltenden Gasunterreservoirs umfasst,
wobei jedes Gasunterreservoir in Fluidverbindung
mit der Öffnung des mindestens einen Gasreser-
voirs steht.

8. Kapsel nach einem der vorstehenden Ansprüche,
wobei es eine Vielzahl von Flüssigkeitsströmungs-
wegen und eine Vielzahl von Gasreservoiren gibt
und wobei die Vielzahl von Gasreservoiren jeweils
eine an einen Flüssigkeitsströmungsweg angren-
zende Öffnung aufweist.

9. Kapsel nach Anspruch 8, wobei es zwei Flüssigkeits-
strömungswege und zwei Gasreservoirs gibt, von
denen jedes eine entsprechende Öffnung neben ei-
nem der Flüssigkeitsströmungswege aufweist.

10. Kapsel nach einem der vorstehenden Ansprüche,
wobei jedes des mindestens einen Gasreservoirs ei-
ne einzige Öffnung aufweist.

11. Kapsel nach einem der vorstehenden Ansprüche,
wobei die Kapsel ein Innenvolumen aufweist, wel-
ches das Volumen ist, das durch die Wände der Zu-
tatenkammer, eine Oberseite der Zutatenkammer
und eine Basis der Kapsel begrenzt ist, wobei das
mindestens eine Gasreservoir ein Gesamtvolumen
aufweist, das mindestens 5 % des Innenvolumens
der Kapsel beträgt, und wobei das mindestens eine
Gasreservoir optional ein Gesamtvolumen aufweist,
das mindestens 10 % des Innenvolumens der Kap-
sel beträgt.

12. Kapsel nach einem der vorstehenden Ansprüche,
wobei die Kapsel so angeordnet ist, dass die Öffnung
bei der Verwendung in ständiger Verbindung mit
dem Gasreservoir steht.

13. Kapsel nach einem der vorstehenden Ansprüche,

11 12 



EP 3 849 923 B1

8

5

10

15

20

25

30

35

40

45

50

55

wobei die Querschnittsfläche der Öffnung weniger
als die Hälfte einer Querschnittsfläche des Strö-
mungswegs, der an die Öffnung angrenzt, beträgt.

14. Kapsel zur Verwendung beim Zubereiten eines Ge-
tränks mit einem Schaum, wie in einem der vorste-
henden Ansprüche beansprucht, wobei das Gas aus
einem oder einer Kombination von atmosphärischer
Luft, einem Inertgas oder Stickstoff ausgewählt ist.

15. Kapsel nach einem der vorstehenden Ansprüche,
wobei die Höhe des Flüssigkeitsströmungsweges,
der an die Öffnung angrenzt, zwischen 0,1 mm und
1,5 mm und die Breite des Flüssigkeitsströmungs-
weges, der an die Öffnung angrenzt, zwischen 0,1
mm und 1,5 mm beträgt und wobei die Breite sowie
die Höhe der Öffnung jeweils weniger als 0,5 mm
betragen.

Revendications

1. Capsule (30) pour utilisation dans une machine de
préparation de boisson, pour préparer une boisson
avec une mousse, la capsule comprenant une cham-
bre d’ingrédient (72) pour contenir un ingrédient pour
préparer la boisson caractérisée en ce qu’elle a au
moins un réservoir de gaz (21, 22) contenant du gaz,
ledit auledit au moins un réservoir de gaz (21, 22)
ayant une ouverture (23, 24) au sein de la capsule,
l’ouverture étant adjacente à un trajet d’écoulement
pour un liquide à travers la capsule de telle sorte que
le réservoir de gaz est en communication fluidique
avec le trajet d’écoulement, ledit auledit au moins un
réservoir de gaz étant agencé de telle sorte que, en
cours d’utilisation, du liquide s’écoulant au-delà de
l’ouverture entraîne du gaz provenant du réservoir
de gaz pour former un mélange de type mousse de
gaz et de liquide.

2. Capsule selon la revendication 1, dans laquelle ledit
au moins un réservoir de gaz est au moins partiel-
lement défini par une plaque rigide dans la capsule
qui est agencée pour ouvrir une paroi frangible de
capsule.

3. Capsule selon la revendication 1 ou la revendication
2 dans laquelle ledit au moins un réservoir de gaz
est au moins partiellement défini par un corps de la
capsule.

4. Capsule selon la revendication 3 prise en dépendan-
ce de la revendication 2, dans laquelle ledit au moins
un réservoir de gaz est défini uniquement par la pla-
que et la base de la capsule.

5. Capsule selon l’une quelconque des revendications
1 à 4, dans laquelle ledit au moins un réservoir de

gaz est au moins partiellement défini par une mem-
brane qui est scellée à un corps de la capsule ou à
une plaque d’ouverture de membrane dans la cap-
sule.

6. Capsule selon la revendication 5, dans laquelle la
membrane est une membrane comestible, pouvant
se dissoudre.

7. Capsule selon une quelconque revendication précé-
dente, dans laquelle ledit au moins un réservoir de
gaz comprend une série de sous-réservoirs de gaz
contenant du gaz, chaque sous-réservoir de gaz en
communication fluidique avec l’ouverture de ledit au
moins un réservoir de gaz.

8. Capsule selon une quelconque revendication précé-
dente, dans laquelle il y a une pluralité de trajets
d’écoulement de liquide et une pluralité de réservoirs
de gaz, et dans laquelle la pluralité de réservoirs de
gaz ont chacun une ouverture adjacente à un trajet
d’écoulement de liquide.

9. Capsule selon la revendication 8, dans laquelle il y
a deux trajets d’écoulement de liquide et deux réser-
voirs de gaz, chacun avec une ouverture respective
adjacente à un des trajets d’écoulement de liquide.

10. Capsule selon une quelconque revendication précé-
dente, dans laquelle chacun parmi ledit au moins un
réservoir de gaz a une ouverture unique.

11. Capsule selon une quelconque revendication précé-
dente, dans laquelle la capsule a un volume interne
qui est le volume délimité par des parois de la cham-
bre d’ingrédient, un sommet de la chambre d’ingré-
dient et une base de la capsule, dans laquelle ledit
au moins un réservoir de gaz a un volume total qui
vaut au moins 5 % du volume interne de la capsule
et facultativement dans laquelle ledit au moins un
réservoir de gaz a un volume total qui vaut au moins
10 % du volume interne de la capsule.

12. Capsule selon une quelconque revendication précé-
dente, dans laquelle la capsule est agencée de telle
sorte que, en cours d’utilisation, l’ouverture est en
communication continue avec le réservoir de gaz.

13. Capsule selon une quelconque revendication précé-
dente, dans laquelle l’aire en coupe transversale de
l’ouverture est inférieure à la moitié d’une aire en
coupe transversale du trajet d’écoulement adjacent
à l’ouverture.

14. Capsule pour utilisation dans la préparation d’une
boisson avec une mousse, telle que revendiquée
dans l’une quelconque revendication précédente,
dans laquelle le gaz est choisi parmi un ou une com-
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binaison d’air atmosphérique, d’un gaz inerte ou
d’azote.

15. Capsule selon une quelconque revendication précé-
dente, dans laquelle la hauteur du trajet d’écoule-
ment de fluide adjacent à l’ouverture est comprise
entre 0,1 mm et 1,5 mm et la largeur du trajet d’écou-
lement de fluide adjacent à l’ouverture est comprise
entre 0,1 mm et 1,5 mm et dans laquelle la largeur
et la hauteur de l’ouverture sont inférieures chacune
à 0,5 mm.
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