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A capsule (1) containing ingredients for producing a beverage, wherein the ingredients are housed in a compartment (3), wherein
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(57) Abrege(suite)/Abstract(continued):

the capsule (1) comprises a contoured opening plate (5) designed for opening a face of the compartment (3) when the pressure
Inside the Ingredient compartment (3) presses the face against the opening plate (5) of the capsule (1), or an insert and wherein
the opening plate (5) or insert Is provided with one or several capillary through holes (100, 101, 102, 103) connecting two opposing
sides of the opening plate (5) or insert.
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& (57) Abstract: A capsule (1) containing ingredients for producing a beverage, wherein the ingredients are housed in a compartment
(3), wherein the capsule (1) comprises a contoured opening plate (5) designed for opening a face of the compartment (3) when the
pressure inside the ingredient compartment (3) presses the face against the opening plate (5) of the capsule (1), or an insert and
wherein the opening plate (5) or insert is provided with one or several capillary through holes (100, 101, 102, 103) connecting two
opposing sides of the opening plate (5) or insert.
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Beverage ingredient caEsule with oEening Elate
having Eressure—relief oEenings

The present 1nvention generally relates to the field of

)

producing beverages or other 1liguid comestibles (soups

etc.) using an 1ngredilient-containing

capsule.

When a beverage production machine 1njects a liguid, such

H

as for example water, 1into the 1nterior of the i1ngredient-

containing capsule, the water

interacts wilth the

H

1ngredients contained 1n the capsule. The result of the

interaction 1s that a beverage or a ligquid comestible 1s

obtained from the capsule.

F

The i1nvention particularly relates to the field of capsules

1n which, during manufacture O

H

T the capsule, the

H

ingredients are hermetically sealed 1n a compartment of the

capsule. In other words, an exposure

H

che ambience 1s only produced after

inserted i1into a beverage production

has means for perforating an 1nlet

means for 1njecting water 1nto the

H

of the 1ngredients to

the capsule has been

machine, which usually

H

face of the capsule,

capsule and means for

carryving the capsule 1n a defined position. Thus the

invention targets at capsules which are opened by dedicated

H

opening means of the dedicated beverage production machine.
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H

The hermetically sealed capsule 1s of advantage as 1t

~— —

avolids a premature loss o0of volatile substances of the

1ingredients during transport or storage.

In the beverage production process the capsule 1s opened

both at an 1nlet side and at an outlet side. Although the

F

biggest portion of the ligquid introduced 1nto the interior

~—

of the capsule will Dbe drained, there will always some

residual ligquid remaining 1in the capsule after the beverage

production process.

Particularly when the capsule 1s then taken out from the

H

beverage production machine, there 1s the problem of water

H

or beverage dripping e.g. from the water i1nlet side of the

capsule. It 1s thought that this dripping 1s particularly

promoted by ailr entering the capsule from the beverage

outlet side.

Sometimes this problem 1s even aggravated when the beverage

F

leaving the water 1nlet side of the capsule causes even

—

solids such as coffee powder to leave the capsule on the

i

water 1nlet side. This can lead to a cross-contamination of

F

elements of the beverage production machine, which

constitutes a particular problem  when _he beverage

H

production machine 1s used for different beverages (e.qg.

H

coffee, tea, jJuice, milk ..).

The 1nvention therefore has the object to reduce the risk

ﬁ

of residual liguids and/or solids leaving the capsule after

H

the completion of the beverage production process.
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t 1s achieved by means of the features of the

I

H

The depending claims develop further

the present invention.

A first aspect of the invention pertalns to a capsule

contalning 1i1ngredients for producing a beverage. The

1ngredients are housed 1n a compartment. The capsule

comprises a contoured opening plate designed for opening a

I

face of the 1ngredient compartment when the pressure 1nside

the 1ngredient compartment presses the face against the

ﬁ

opening plate of the capsule. The opening plate 1s provided

with one or several capillary through holes connecting two

H

opposing sides of the opening plate.

~—

The through holes can have a diameter e.g. of between 0.1

mm and 0.7/

Preferably

provided.

mm, preferably between 0.2 and 0.7 mm.

1 to 10,

The through hole (s)

I

the face o:

face to be

opened.

The through hole (s)

the opening plate.

most preferred 2 to 5 through holes are

can be arranged 1n recessed portions of

- the opening plate which faces the compartment

are arranged 1n a periodic pattern over

The opening plate can be provided with valve means which

ﬁ

can be part of the plate or be integral with the plate.

In a spec]

fic mode,

- opening a ligquid

H

the valve means are designed for

H

flow path between the periphery of the

opening plate and the capsule wall as long as the pressure
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1nside the i1ngredient compartment exceeds a threshold

value, and

e B ]

- closing o:

f liquid flow path when the pressure 1nside the

ingredient compartment drops below a threshold wvalue.

The valve means can comprise a flexible lip provided at the

F

periphery of the opening plate which 1s deformed under the

~— —

o-

fect of the pressure o

’

fluid building up 1n the chamber.

H

The flexible 1lip thus leaves a gap at the periphery of the

H

plate between the plate and the sidewall of the capsule

which 1s sufficient for beverage to be released at a
sufficient flow rate.
In a different aspect, the 1nvention relates to a capsule

contalning ingredients for producing a beverage,

wherein the 1ngredients are housed 1n a compartment,

whereiln the capsu.

e comprises an 1nsert placed between the

compartment and the outlet,

H

wherein the i1nsert comprises or 1s part of a valve means,

characterized 1n that the insert 1s provided with one or

several capillary through-holes connecting two opposing

I

si1des of the 1nsert.

H

The valve means can be part of the insert or be integrally

H

- opening a liquid

formed of the plate. The valve means can be designed for

H

flow path between the periphery of the

insert and the capsule wall as long as the pressure 1nside

the 1ngredient compartment exceeds a threshold value, and

ﬁﬁ

- closing o:

f liquid flow path when the pressure 1nside the

ingredient compartment drops below a threshold wvalue.

In a mode, the

opening a face

insert 1s an opening plate designed for

O

f the 1ngredient compartment when the
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pressure 1nside the i1ngredient compartment presses the face

~—

against the opening plate of the capsule.

H

Further aspects, objects and advantages of the present

invention will become evident from the following

description ©

H H

f preferred embodiments of the

invention taken 1n conjunction with the figures

enclosed drawings.

Fig. 1
Fig. 2
Fig. 3
Fig. 4
Fi1g. 5

H

shows a c¢ross—-sectional wview of a

capsule according to the present
invention, having an opening plate

(5) with at least one through hole,

shows an example for an opening plate

(95) (perforation plate (9)),

shows the lower s1de of the

perforation plate (5) of Fig. 2,

shows an enlarged view of the

engagement between the perforation

H

plate (5) and the adjacent walls o

the capsule and 11llustrates the

through holes,

H

shows a first embodiment for an

automatic re-closing of the 1nlet

H

face of the capsule after retraction

H

of water i1njection means,

present

f the
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shows a second embodiment for auto-

’

closing means of the perforation 1n

I

the 1nlet face of the capsule,

shows a capsule with integrated water

inlet port,

’

shows details of the functionality o

H

the water 1inlet port of the capsule

according to Fig. 7,

)

shows a c¢ross—-sectional view of a

contoured opening plate of the
invention having at least one through

hole,

shows a view from Dbelow of the

opening plate 1n order to 1llustrate

the distribution of the through

holes, and

H

shows a further embodiment for an

opening plate having pressure-relile

holes according CO _he present

invention.

With reference to Fig. 1 at first the general principle to

be applied with the present i1nvention will be explained.

WO 2008/116818
Fi1g. ©
5 Fig. 7/
Fi1g. 8
10
Fig. 9
135
Fig. 10
20
Fig. 11
25
30

Fi1g. 1 shows

a capsule 1 having a sealed 1ngredient

compartment 3 which 1s designed to contaln beverage or

’

liquid comestible 1ngredients. Before the use o0of the
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capsule 1 1n an associated

machine, the 1ngredient

sealed against the exterior.

compartment 3 at an

H

respectively 1s e

H

inlet

PCT/EP2008/053356

adapted beverage production

compartment 3

1s hermetically

H

The opening of the 1ngredient

si1de of the capsule 1 1s

H

"ected by an 1nteraction of the capsule 1

with means of the beverage production machine.

Attaching a foil, or membrane,

H

extension 8 o0of the capsule walls

H

etc. TO an

upper flange-like

can e.g. seal the top

surface 2 of the capsule 1 1n an ailirtight fashion. As wil]

be explained later on 1n detail with re:

"erence to figures 5

and 6, the surface 2 can be opened e.g. by perforating 1t

with external perforation means, 1.e.

H

perforation means

which are part of the beverage production machine.

The outlet side 4 of

H

ect

opened by the e

the 1ngredient compartment 3 1s e.g.

H

of 1ncreasing the pressure 1nside the

ingredient compartment 3 above the ambient pressure, 1.e.

the pressure outside the capsule 1. To

H

this regard, the

face 4 of the 1ngredient compartment 3 to be opened can be

made to engage with opening means which can be housed 1in

i

the capsule 1 (as shown 1n the embodiment of Fig. 1) or

which can be means which are external to the capsule 1.

H

Thus the opening of t

H

o-

H

he outlet

1tself and thus pre:

~—

H

si1de 4 of

H

‘erably without an

parts of the beverage production machine.

In any case, when i1njecting e.qg.

compartment 3 through the top surface 2,

che capsule 1 1s

H

fected by a relative displacement of parts of the capsule

interaction with

water 1nto the 1ngredient

the lower face 4

H

will 1ncreasingly be engaged with the opening means of the

capsule until a certain threshold value 1s reached and the

lower face 4 will open against the per:

"oration means 5.
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In the embodiment shown 1in Fig. 1, which 1s meant to be a

non-limiting 1llustration only, the lower face 4 acts

against perforation or generally opening means 5 which 1s

integrated 1nto the capsule 1.

The opening means preferably are made from plastics.

Particularly, as can also be seen 1in detail in Fig. 2, the

opening means can be a contoured opening plate 5, such as

for example a plate 5 which 1s contoured such as for

example by having 1little pyramids 9 or other small

protrusions at the side opposing the lower face 4 of the

1ngredient compartment 3.

The opening plate 5 1s arranged to perforate the lower face

4 of the 1ngredient compartment. Preferably, the opening

H

plate 1s arranged to perforate a plurality of orifices 1in

the lower surface. The opening plate 5 1s supported by a

F H

preferably conical seat portion 107 of the outer wall of

the capsule 1 1n order to withstand the forces when the

lower face 4 1s pressed against the opening plate 5 by the

ﬁ

internal pressure of the i1ingredient compartment 3.

Thus, when 1i1ncreasing the pressure 1nside the 1ngredient

compartment 3, the lower face 4 will eventually tear

~—

agalinst the pyramids 9 of the perforation plate 5.

According to the 1nvention the opening member (perforation

plate 5 1n the depicted example) 1s provided with one or a

H

plurality of through holes 100. The design, arrangement and

H

distribution of the one or more through holes 100 will be
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explained later on with reference to figures 4 and

particularly figures 9 and 10.

The shown perforation plate 5 thus 1s designed to generate

H

one or a plurality of openings 1in the lower face 4 and a

H H

beverage being the product of the i1nteraction of the water

with the 1ngredients 1n the i1ngredient compartment 3 will

flow through the opening(s) 1nto the 1i1nterstices between

I I

the si1de walls of the pyramids 9 or other protrusions of

the perforation plate 5.

Due to the high shear forces created at the i1interstice

between the pyramids and the openings 1n the foil and the

F

high pressure drop created by the conjunction of the

pyramids and the foil, the foam or crema 1s created at the

e B ]
p—

rec

interstice when i1ngredients are foamable, e.g., with co:

or protein-containing powder.

F

The beverage flows at the periphery 10 of the member 5

F

toward the circumferential wall of the perforation plate 5

and evacuate through the gap created when the flexible 1lip

H

15 1s flexed under pressure and the side wall ©6 of the

capsule.

The beverage flow 1s schematically 1llustrated in Fig. 1 by

little arrows.

When the 1ngredient compartment 3 1s pressurized, the

liquid will be able to flow 1n a space between the

H

perforation plate 5 and associated conical walls 6 of the

H

capsule 1 towards a beverage outlet /7 of the capsule.
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ﬁ

Therefore, 1n the region of the conical walls 6 the

—

beverage flow essentially follows the 1nner side of the

capsule walls o.

Means can be provided for ensuring that the beverage leaves

the beverage outlet 7 1n a smooth manner. These means can

e.g. be a guiding pin 14 arranged 1n the centre of the

beverage outlet opening 7. The guiding pin 14 can be an

H

integral part of the perforation plate 5 and protrudes

H

downwards from the lower face of the perforation plate 5.

Preferably, the guiding pin 14 tapers at 1ts lower section

outwardly.

H

Therefore, the beverage coming from the periphery of the

perforation plate 5 will Dbe smoothly guided by the

H

cooperation of the Dbeverage outlet opening 7 and the

guiding pin 14 and preferably leave the capsule 1 1n a

steady flow.

F

This 1s particularly of 1mportance 1n case the so-called

"direct-flow" principle 1s used. According to the direct-

flow principle, the beverage leaving the beverage outlet

H

opening / of the capsule 1 1s made to directly flow 1nto a

cup or another receptacle without any additional guidance

H

by parts of the beverage production machine. As there 1s no

additional guidance of the Dbeverage flow leaving the
capsule 1, 1t has to be ensured that the beverage leaves
this beverage outlet opening 7 smoothly 1n order to avoid

the beverage splashing i1into the cup or another receptacle.

Note that according to the direct-flow principle, the

capsule 1 does not necessarily have to be arranged 1in a

vertical orientation as 1ndicated in Fig. 1, but can also
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be arranged 1n any position 1nclined to the vertical, such

as for example a horizontal position. While 1n the position

as shown 1n Fig. 1 (vertical arrangement) the beverage will

e~ -

leave the beverage outlet 7 1n a direction flushing with

H

the rotational symmetrical axis of the capsule 1, the

beverage outlet flow will describe an angle towards this

H

symmetry axis of the capsule 1 1n case the capsule 1 1s

arranged 1n a position 1nclined to the vertical.

In addition or alternatively to the guiding pin 14 further

H

measures can be taken 1n order to promote a smooth flow of

the beverage coming from the beverage ingredient

H

compartment 3. As shown in Fig. 3, the lower side of the

perforation plate 5 can be provided with several rings 13

F

arranged coaxially to the centre of the perforation plate

5, 1n which centre the guiding pin 14 can be arranged.

The coaxial rings 13 are respectively provided with a

H H

plurality of recessions 12, whereln recessions 12 of

H

fset relative to each other

neighbouring rings 13 are o:

regarding their angular position when measured to the

I

centre of the perforation plate 5.

H

The areas of the rings 13 outside the recessions 12 can be

H

made to be 1n full contact with the associated walls 6 of

the capsule 1 or at least such that they represent a flow

obstacle for the beverage stream.

In any case, as 1ndicated 1in figures 1 and 4, the

H

cooperation of the offset recessions 12 with the wall 6 of

the capsule 1 will force the beverage 1nto a meandering

(tortuous) path, wherein the walls defining the path break
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H

the energy of the beverage jJet and promote a smooth Iflow

towards the beverage outlet opening 7.

Additionally, 1n the area surrounding the beverage outlet

/, the walls ©6 of the capsule 1 can be provided with an

outwardly extending bead 27, which also promotes a steady

H

fect of the beverage jet.

H

flow and an energy-breaking e:

H i

As can be seen from figures 3 and 4, the periphery 10 of

the perforation plate 5 can optionally be provided with a

H

flexible lip 15, which 1s biased against the wall 6 of the

H

capsule. When seen 1in the flow-direction of the beverage

flow path, the 1lip 15 can form an acute angle with the

H

assocliated wall o6 of the capsule 1. As 1long as the

1ngredient compartment 3 1s pressurized, the beverage flow

15 will be able to push the flexible 1lip 15 1nwards 1n
order to open a flow path.
The flexible 1lip 15 thus represents just one 1llustrative

embodiment for having a selective valve means, which closes

the flow path from the 1ngredient compartment 3 to the
beverage outlet 3 1n case the  beverage 1ngredient

compartment 3 1s not pressurized. Thus, as soon as the

water 1njection 1nto the 1ngredient compartment 3 stops,

the flexible lip 15 will shut off the flow path between the

plate 5 and the wall ©6 of the capsule. Thus, e.g. any

remalning water 1n the 1ngredient compartment 3 or on the

H

top surface of the perforation plate 5 can no longer exit

towards the beverage outlet opening 7.

Additionally, the optional valve means, such as for example

ﬁﬁ

the flexible 1lip 15, can be made to cut-o even any

alrflow between the exit opening 7 and the water 1njection
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H

opening produced 1n the 1nlet side 2 of the capsule 1. This

has

alr

SO.

the advantage that by at least drastically reducing the
flow through the capsule 1, the amount of liguid or
1ds which can leave the 1nterior of the capsule 1 e.qg.

H

through the 1njection opening at the top surface 2 of the

H

capsule can be reduced for a lack of compensating ailr.

Note that many different valve arrangements and positions

I

ror

are
alr

the

I

the valve can be thought of, as long as the valve means

i

adapted to be at least an obstacle through to a flow of

and/or liquid between the beverage outlet opening 7 and

water 1njection opening at the top surface 2, and vice-

velsda.

In

the

more through holes (100 i1in figure 1)

figure 4 1t 1s also shown that the opening means (e.qg.

depicted perforation plate, etc.) 5 can have one or

- as one or more through holes 101 which connect the side

H

wall of the contours (e.g. pyramids) 9 with the lower side

H

Ol

the openling means 5,

- as one or more through holes 102 which connect a “valley”

between adjacent contours (e.g. pyramids) 9 with the lower

ﬁ

side of the opening means 5, and/or

- as one or more through holes 103 which connect the top of

H

a contour (e.g. pyramids) 9 with the lower side of the

opening means 5.

Later on particularly the through holes 102 and generally

the

H

function of the through holes 102 will be explained 1n

detail with reference to figures 9 and 10.

Figures 5Sa-5c¢c as well as figures ©6a-6c show alternative

’

means for prohibiting ligquid and/or solids leaving an



10

15

20

25

30

CA 02680506 2009-09-10

WO 2008/116818 PCT/EP2008/053356
14

H

opening 18 1in the top surface 2 of the capsule 1 which

opening 18 1s produced by 1introducing the water 1njection

means 1606.

H

In the embodiment of figure 5 a self-sealing material 17 1s

H

attached to the upper side and/or the lower side of the top

surface 2. As shown 1n figures ba-5c, the water 1njection

F
—

means 1o will go through the self-sealing material 17 as

I

well as the foil or membrane of top surface 2. Once the

water 1njection 1s completed, the water i1njection means 16

will be retracted (Fig. 5c¢) leaving an opening 18 at the

top surface 2. According to the invention the material 17

1s e.g. an elastomer, a silicone material etc. which 1is

enable to "seal" automatically the opening made by the

water 1njection means 160.

Figures o6a-oc show a slightly different approach 1n which

H

self-sealing material forming a layer 19 1s attached to the

H

interior of the top surface. Agaln, both the top surface Z

H
—

material as well as the self-sealing material 19 will be

perforated by the perforation means 16 1n order to carry

out the water 1njection. Once the water 1njection and

perforation means 16 are retracted (Fig. o6c), the expanding

H

material 19 will seal the opening 18 1left by the water

injection perforation member 16. The expanding material 109

can e.g. be made from a super-absorbing polymer (SAP) which

— ~—

can take up e.g. up to 100 times of 1ts own weight of

I

water. A layer of this expanding material 19 can be

installed e.g. as an 1nner film or by hot melting under a

membrane forming the top surface 2. The expanding material

can e.g. absorb water and then be transformed into a gel,

which blocks the opening 18.
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F'ig. 7 shows an embodiment of the capsule 1 which 1s
provided with 1ts own water 1injection port 20. The water
injection port 20, being sealed via means 21 vis—-a-vis the

- -

top surface 2 of the capsule 1, 1s part of the capsule

H

and not of the associated beverage production machine. AsS

can be seen for example from Fig. 8b, a water 1injection

H

port 23 can be docked 1n a sealed fashion to the port 22 o:

the capsule 1. As can be schematically seen 1n Fig. 8a and

H

3b, preferably the water i1injection port 22 of the capsule 1

has a relatively small diameter 1n order to promote a

.g., 1f the 1nner diameter of the

[1]

capillarity effect.

water 1njection port 22 1s between some 0.1 and 0.3 mm, a

F

capillary effect will occur which retains water 1nside the

F

port 22 even after the water 1njection pipe 23 0 the

beverage production device 1s removed. The water remaining

H

1n the form of a meniscus 1nside the port 22 will then

represent an air barrier, 1.e. alr 1ngress 1s avoided and

H

the loss of residual liguid from the capsule 1s reduced.

Figure 9 shows 1n detail a through hole 102 1n the opening

plate 5 generally providing for a fluid connection between

H

the upper side 104 and the lower side 105 of the opening

member S5. In the shown example the through hole(s) 102

vertically connect a valley or recession 106 spaced from

H

the contours 9 with the lower side of the opening member 5.

Thus the through hole(s) 102 are preferably arranged 1n the

~—

thinnest portion 107 of the opening member 102.

H

Figure 10 shows how a plurality of such through holes 102

H

can be distributed over the surface of the opening member 5

1n a regular pattern. In the shown example the openings are

arranged such that they all have the same distance to the
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H

centre of the opening member 5. For 1instance, they are

equally distanced from each other.

)

Figure 11 shows how a plurality (1n the example three) o:

through holes 103 which are respectively arranged 1n a

H

portion of the opening plate 5 having a relatively large

thickness (in contrast to the holes 102 1in Figure 10 which

~—

are arranged 1n thin areas of the opening plate D).

The through hole 100, 101, 102, 103 are preferably

dimensioned as capillary holes 1n the opening means 5

integrated 1n the capsule 1. ”“Capillary holes” means that

i

the holes are designed such that they are capable of

holding a 1ligquid wvolume against the gravitational force

such that such liguid volume will not drip from the holes.

As the holes 103 arranged 1in thicker portions of the

opening plate 5 thus are relatively long (1n comparison to

—
p—

their diameter), the capillary effect 1s promoted and

dripping 1s reduced.

In view of the small diameter and/or number of the
capillary holes the liguid flow during an ongolng beverage
production process will essentially not take place through

the capillary holes, but through the annular gap which 1is

H

created between the flexible lip 15 and the 1inner side of

~—

the capsule wall 6 during the release of the beverage

i i
p—

fect of the pressure

through the valve system and by e:

deforming the flexible 1lip 15.

The through holes primarily serve to release pressure

H

1nside the 1ngredient's chamber 3 of the capsule 1 at the

F

end of the beverage production process to prevent backflow

H

of ligquid (which can be contaminated) through the 1njection

hole 1n the top face of the capsule 1. As already
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explained, this backflow can be caused when the pump 1s

e B ]

switched o and a residual overpressure 1n the 1ngredient

I

compartment expels ligquid through the i1nlet of the capsule.

This pressure release through the through-opening(s) 1s

ﬁ H

particularly 1important for smaller volume of beverages

H

"1clent air volume can enter the

delivered because no su

capsule 1 and too much pressure can remaln 1n the capsule 1

after the pump delivering the 1njected liguid 1s switched

—~ —

f and the i1injection needle 1s removed. Thus the backflow

O-

phenomenon can occur e.g. when producing a chocolate

ﬁ

beverage when a volume as small as 60 mL of beverage 1s

delivered through the capsule 1. The backflow phenomenon 1s

less likely when producing a milk beverage where a volume

H H

of 140-1060 mL of liguid 1s delivered.

The through-holes are dimensioned to avoid dripping when

H
p—

the pressure 1n the chamber has reached a sufficiently low

H

fectively avoided because of the

ﬁ

value. The dripping 1s e:

H H

"ect of ligquid provided 1n the holes.

meniscus e

In view of the capillary e

ect, 1.e. 1n order to hold a

ligquid volume 1nside the holes, 1t 1s advantageous to

ﬁ

provide a plurality of small holes, for example, diameter d

1in the range of 0.1-0.7mm, 1n the pyramid opening plate 5.

I

These dimensions are adjusted to the typical viscosity of

the produced Dbeverages, such as e.dg. cotfrfee, which

viscoslity also affects the capillary effect.

H

The number of through holes can be Dbetween 1 and 10,

preferably between 2 and 5.

F

The provision of the through holes 1n the opening means

integrated 1n the capsule results 1n a cleaner beverage

production process:
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H ﬁ

A. After stoppiling the operation of the pump of the beverage

production machine and before removing capsule holder from

H

machine: The dripping of water at the outlet face stops

faster.

B. Upon removing the capsule from the beverage production

H

machine: There 1s no "backflow" of liguid from the interior

~—

of the capsule.

The capillary through holes can be used 1in combination with

the anti-dripping valve ( e.g. the depicted flexible 1lip)

15. The anti-dripping valve, as already explalned above,

selectively closes off the 1liquid flow path when the

pressure 1nside the i1ngredient compartment 3 falls under a

threshold wvalue. In this state the opening plate 5
effectively closes off the 1ngredient compartment 3 as the
through holes 1n the opening plate 5 will be Dblocked by
ligquid drawn 1n and held by the capillary effect.

Thus the capillary holes allow for a quick pressure release
and will then block dripping by the capillary effect.

The anti-dripping valve opens the liquid flow path across
the opening plate 5 at higher pressures 1nside the

1ngredient chamber 3.

This allows a faster delivery. However, one can also

lmagline an opening member using only capilllary holes and no

anti-dripping valve.

Therefore, a capsule with the capillary holes with or

without valve should be protected.

In another mode, a valve means for controlling the release

~—

of beverage can be formed as a rubber-elastic valve as part

I

of or 1n an 1nsert separating the compartment and the

outlet. A filter may additionally be 1nserted between the
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F

substance and the 1insert for filtering the beverage. For

instance, the 1nsert may comprise a valve with at least one

i

slit or small hole, which opens at a certain threshold of

ﬁ

pressure 1n the compartment for controlling the release o3

5 the beverage at a desired pressure and which closes when

the pressure 1n the compartment falls under the opening

F

pressure. Possible examples of cartridges with a wvalve 1s

described in US2002/0078831 or EP 1579792. The insert may

comprise additional capillary holes placed 1n parallel to

10 the valve through the 1nsert. The capillary through-holes

primarily serve here also to release pressure 1nside the

H H

compartment of the capsule at the end o0of the beverage

H

production process to prevent backflow of liquid (which can

be contaminated) through the i1injection hole 1in the top face

15 of the capsule.



10

15

20

25

30

CA 02680506 2015-01-21

20

CLAIMS:

1. A capsule containing ingredients for producing a

beverage, the capsule comprising:

an ingredient compartment to house the
ingredients; and

a contoured opening plate designed for opening a
face of the ingredient compartment when the pressure

inside the ingredient compartment presses the face

against the opening plate of the capsule, the

contoured opening plate being provided with one or

several capillary through holes connecting two

opposing sides of the opening plate, the opening

'plate being one of: a part of valve means and

provided with valve means.

. The capsule according to claim 1, wherein the

through holes have a diameter of between 0.1 mm and

0.7 mm.

. The capsule according to claim 1 or 2, wherein 1 to

10 capillary through holes are provided.

. The capsule according to any one of claims 1 to 3

wherein 2 to 5 capillary through holes are provided.

. The capsule according to any of claims 1 to 4,

wherein the one or several capillary through holes

F

are arranged in recessed portions of the face of

the opening plate which faces the compartment face

to be opened.
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e

. The capsule according to any one of claims 1 to 5,

wherelin the one or several capillary through holes

are arranged 1n a periodic pattern over the opening

plate.

. The capsule according to claim 1, wherein the wvalve

means are designed for

- opening a liquid flow path between the periphery
of the opening plate and the capsule wall as long as
the pressure i1nside the i1ngredient compartment

exceeds a threshold value, and

- c¢losing off liquid flow path when the pressure
inside the ingredient compartment drops below the

threshold wvalue.

. The capsule according to claim 1,

wherein the valve means comprise a flexible 1lip

provided at the periphery of the opening plate.

. The capsule according to any of claims 1 to 8,

wherein the opening plate 1s supported by an outer

wall of the capsule.

A capsule containing 1ngredients for producing a
beverage, the capsule comprising:

an i1ngredlient compartment to house the
ingredients;

an insert placed between the ingredient
compartment and an outlet,
the insert comprising, or beiling part of, a valve

mearls ,
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the insert being provided with one or several

caplllary through holes connecting two opposing

sides of the insert,
the valve means for

5 - opening a ligquid flow path between the periphery of
the insert and the capsule wall as long as the
pressure 1nside the ingredient compartment exceeds a

threshold value, and

P

- closing off the liquid :

F—

ow path when the pressure
10 inside the ingredient compartment drops below the

threshold value.

11. The Capsule according to claim 10, wherein the
insert 1s an opening plate designed for opening a
15 face of the ingredient compartment when the pressure

lnside the ingredient compartment presses the face

against the opening plate of the capsule.
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