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1 Capsule with outer sealing material 5 pressurized by a fluid The present
invention generally relates to capsules for 10 containing beverage
ingredients, to a beverage producing system comprising such capsules
as well as to methods for producing beverages on the basis of ingredients
contained in such capsules. 15 Note that the term "beverage" is meant to
also encompass liquid comestibles in the framework of the present
specification and the enclosed claims. The background of the present
invention is the field of 20 capsules which contain beverage ingredients or
other comestible (e.g. soup) ingredients. By means of an interaction of

these ingredientscwil qulifuid enbevarage seathagcamestinlgs, such as

for example soups, can be produced. The inferaction can be for example

an 25 extraction, brewing FchSSAG ot TG-S Eiddss. Sucha

capsule is e.g. adapted to contain ground coffee in order to produce a

coffee beverage by having hot water under pressure enter the capsule

and draining a coffee beverage from the capsule. 30 Systems and

methods for obtaining liquid comestibles from capsules are for example

known from EP-A-512470 (counterpart of US 5,402,707), the teaching of
wHich Wil S5& BRpldif& i tHe folfbwifig 22 “Phe capalfe®10t as %ﬁB\ﬁ/H%iﬁs tor
Fig ik has arfrpsteconically- shaped ¢up1O2,which mayoks étedye.gpwitiucing

roasted and .
system comprising such capsules as well as to methods for

producing beverages on the basis of ingredients contained

in such capsules.

Note that the term “beverage” is meant to also encompass
liquid comestibles in the framework of the present

specification and the enclosed claims.

The background of the present invention is the field of
capsules which contain beverage ingredients or other
comestible (e.qg. soup) ingredients. By means of an
interaction of these ingredients with a liquid, a beverage
or other comestibles, such as for example soups, can be
produced. The interaction can be for example an
extraction, Dbrewing, dissolution, mixing etc. process.
Such a capsule is e.g. adapted to contain ground coffee in
order to produce a coffee beverage by having hot water
under pressure enter the capsule and draining a coffee

beverage from the capsule.

Systems and methods for obtaining liquid comestibles from
capsules are for example known from EP-A-512470
(counterpart of US 5,402,707), the teaching of which will

be explained in the following.
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ground coffee 103 and which is closed by a foil-like tear 5 face cover 104
welded and/or crimped to a flange-like rim which extends laterally from
the side-wall of cup 102. A capsule holder 111 comprises a flow grill 112
with relief surface element members 1132 10 The capsule holder 111 is
accommodated in its support 115 which has a lateral wall 124 and a bore
127 for the passage of extracted coffee beverage. As can be seen from

fignl the gxiractionsystem furiher 13 comprises g water injector 1041 ca11y-
having a water inlet channel 120 and an annular element 108 with an

ireARE refdss diWhieH e sHaps siBstantadiRcatredporidsto theasiief and

SB%B%;Q&”I?&%@'%@” E%_QU%PéH, the W@dmﬁﬁ‘t@f 2081 1ike tear
comprises a spnga 122 holding a ring 123 for 20 releasing the capsule on

cHffiffetRAVSextrabticit 1A BperidhOa capilBad1ts phcéd e Like rim

capsue hkoldeniLl. Theawvater injectenlO7perforatesthe upper fage ofo2.
the cup 102. The lower tear face 104 of the 25 capsule rests on the

radBiy Afrafged fentbers 12BRF 17 Tapsdié HOIdE 1141, Thé watéfisTetiet

injecteddbravghrthe chasnekl20 ofithe water injector 107 and impinges
on the bed 103 of coffee. The 30 pressure in the capsule 101 increases

and the tear face 104 increasingly follows the shape of the radial opening
retief membearsel 13 Such radial apening relied qeralers ncoutd be upport 115

replaced hy pyramid-shaped reliefs or other shapes of relief. W th
c%]%%tcii%en ?n%te?ia?%ﬁh%é‘dlteavﬁzge ré%élr;eéa ng br%akll?ﬂ%rsetreéjsg,?he gar the
facesteare aldng HierrelietmemiietscThe extracted coffee flows

As can be seen from fig. 1 the extraction system further
comprises a water injector 107 having a water inlet
channel 120 and an annular element 108 with an internal
recess of which the shape substantially corresponds to the
outer shape of the capsule. On its outer part, the annular
member 108 comprises a spring 122 holding a ring 123 for

releasing the capsule on completion of extraction.

In operation, a capsule 101 1is placed in the capsule
holder 111. The water injector 107 perforates the upper
face of the cup 102. The lower tear face 104 of the
capsule rests on the radially arranged members 113 of the

capsule holder 111.

The water is injected through the channel 120 of the water
injector 107 and impinges on the bed 103 of coffee. The
pressure 1in the capsule 101 increases and the tear face
104 increasingly follows the shape of the radial opening
relief members 113. Such radial opening relief members
could Dbe replaced by pyramid-shaped reliefs or other

shapes of relief. When the constituent material of the
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through the orifices of the flow grill 112 and is recovered in a container

(not shown) beneath the bore 127. 5 The principles of this extraction

process as far as they can be maintained in connection with the present
invention can be summarized as follows:310 - An initially sealed capsule

is inserted into a capsule enclosure space of the machine; - The capsule
eheRsufesgacecis@iesedibys tlarsteriing epclosigy mehthers ionfage tears

OopepRd statge 15 into a. capspleenelosing siate. o Jp.afirstwall of 1e.e  £10ws

capsule at least one opening is generated and a liquid under pressure is

injé&teddhto tHeecapsuld. Z0°SThe pressiife inSidetheEapslle dssists@pd 15
the openingiofian gutletface of the capsule, s Wateraentering the-capsule 127

through the opening in 25 the first wall is interacting with the ingredients
contained in the capsule while traversing the interior of the capsule and is

thermade de leaves thercapsule throughdhe opened outiet fage. 89 Thes they
ingredients in the capsule preferably constitute the ,,bottleneck” of the

fiowpath of Ehe watelshdwill CtHerefore RRuLE & préddure Tirs Betwesrent +on

the Hpsikeamnang- the-dowpstreamside of the liquid flow through the

capsule, which pressure drop can even increase during the 4 interaction
between the liquid and the ingredients for example due to a swelling of

the ingredigntsinitially sealed capsule 1is inserted into a

capsule enclosure space of the machine;

- The capsule enclosure space is closed by
transferring enclosing members from an opened state

into a capsule—-enclosing state.

— In a first wall of the capsule at least one opening
is generated and a liquid under pressure is injected

into the capsule.

— The pressure inside the capsule assists in the

opening of an outlet face of the capsule.

— Water entering the capsule through the opening in
the first wall 1is interacting with the ingredients
contained in the capsule while traversing the
interior of the capsule and is then made to leave

the capsule through the opened outlet face.

The ingredients in the capsule preferably constitute the
nspoottleneck” of the flow path of the water and will
therefore cause a pressure drop between the upstream and
the downstream side of the 1liquid flow through the

capsule, which pressure drop can even increase during the
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Correspondingly it has to be assured that the only water flow is actually

taking place through the interior of the 5 capsule (arrow Al) and that no

water can flow from the water injector into the interstice between the

annular enclosing member 108 and the ékterior of the capsule 101 and

then to the draining bore 127 of the device. The arrow A2 illustrates this
uhdesired water flowpatie 0 th otherwivids, anydwatérflowssd@aibrapts for

“%%thlﬁ%e 103, bas tg gncounter a supstantial figw obstagcle pr?ﬁ%}’re%%ﬂ)énts :

a_sealing engagement being positioned in the interstice between t
adnftle PRemBer 208 and thecap5ale 191 aHEURAS thé Hbw path Betheenater

t@@Wteféni%@ﬁ§M§h9cQﬁ\i%fﬁgﬁ1%@1?t-t|ﬂz‘%§\§8ﬂh%§@a|mgterior of the
engagement is not working at all and water is flowing outside the capsule
viithoBit eRcolmteriiyy 20 & saffidientow reSistARESthE presddrew from the

ngeessaryitotausstheitearngrafdhe;qutlet face-will pet-he built upeinsigiiular
the capsule or, alternativelxi the low pressure will result in an incomplete

1SRG JHRBPREe Tt Rarkidra% oot Sxirattichf of the sabstads 101

In such R&ra seenarie wateh wilhbe Beaiaed frompthedhevesage qyoduttionarrow
device without having interacted or fully interacted with the ingredients

contaired Hithd Capshile' tntBrsafticient Prisshre coMdifiGrs! 30 An

improvement could be thought of according to which the sealing

engage ent is assisted by lining the 'riner wal| of the annulaﬁmember
Iﬁl gﬁ; w?r S, aéé Wa er é.ow engrlor tﬂ fhe Cﬁ$sule 101
with a rubber-elastic’matefial. “According to said approach the sealing

ehngagemeahisoassuredbyssiictunes fixed £0 ow attachedt Withgheduced by a
sealing engagement being positioned in the interstice
between the annular member 108 and the capsule 101 and in
the flow path between the water injector and the beverage

outlet.

In case the sealing engagement is not working at all and
water is flowing outside the capsule without encountering
a sufficient flow resistance, the pressure necessary to
cause the tearing of the outlet face will not be built up
inside the capsule or, alternatively, the 1low pressure
will result in an incomplete tearing of the outlet face
and therefore a poor extraction of the substance. In such
a scenario water will Dbe drained from the Dbeverage
production device without having interacted or fully
interacted with the ingredients contained in the capsule

under sufficient pressure conditions.

An improvement could be thought of according to which the
sealing engagement is assisted by lining the inner wall of
the annular member with a —rubber-elastic material.
According to said approach the sealing engagement is

assured by structures fixed to or attached with the
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5 beverage-producing device. This has disadvantages in that after the

use of a substantial number of capsules a wearing off of the fixed sealing
means can take place such that the quality of the produced beverage is
increasingly 5 deteriorated by water passing the no longer properly

efficient sealing. The present invention correspondingly aims at an
ilpreRsENtof dek sealihgdsigagemeht positieriedetideante dees liguid that
injet and the, beverage draining side,of such g, beyerage production psyies 2
system. The present invention, in one aspect, proposes to add sealing
nfaeran® thé buldr suffacé preite E&FSUlE ITHE b adirihtagecR tRat&sy Such
segling material thusis oply used oncsdi.econly withthgassaciatedreasingly
capsule) such that a proper functioning of the sealing can be assured and

noe h§gieRicpreBlents cal detlr aPthesealling Thémber. Ad e RealiRg oPerly
neaterialiis onlysusad aace, imperfect 20 characteristics of the sealing

material (inelasticity etc.) can be accepted. The object is achieved by

means of the features of the independent claims. The depending claims
denelop furthes 25 the gentralidea of the peaseshiveqtion. Adirstaspest  an
of the invention relates to a method for producing a beverage from an
ingFRARKEESHtainfy EATsuRS The'tHethBd S leftedii daimoped between
comyprisingu 30 the fallowingisteps: -tenalasing asealedieapsuledivtod@ such a
cagsule enclosure space of a b(;éverage production device by a relative
dSpIACEMENt ot At Tsast o ‘ehiiosing members which

The present invention, in one aspect, proposes to add
sealing material to the outer surface of the capsule. The
advantage is that any sealing material thus is only used
once (i.e. only with the associated capsule) such that a
proper functioning of the sealing can be assured and no

hygienic problems can occur at the sealing member. As the

sealing material is only used once, imperfect
characteristics of the sealing material (inelasticity
etc.) can be accepted.

The object 1s achieved by means of the features of the
independent claims. The depending claims develop further

the central idea of the present invention.

A first aspect of the invention relates to a method for
producing a beverage from an ingredient-containing
capsule. The method, as defined in claim 1, comprising
the following steps:

- enclosing a sealed capsule into a capsule enclosure
space of a beverage production device by a relative
displacement of at least two enclosing members which

define the capsule enclosure space,



define the capsule enclosure space, 6 - after the insertion of the capsule
into the capsule enclosure space, opening an inlet face of the capsule
and injecting a fluid under pressure into the capsule in order to open an
outlet face of the capsule. The 5 opening @f the outlet face can be
assisted by the fluid pressure inside the capsule. The capsule is provided
at isfogter Sfacewith 'sealing madtakal Garieh i expbsed fetheaiig L

pressiiie i thescapsule gaclpsure spage; 110 - Aflerenglosing the sy e

capsule, having the fluid pressure reigning in the capsule enclosure
spafe ab leastgudtiallytdct oh thesealiRg praBhal, s0ck tHatSintarbthke

sealing materid is peessed against onepfctherendlesing membersihus
constituting a flow 15 resistance. The flow resistance should be sufficient
ORGSR S Presslife BUild-GH ifside i tafsule Safficiet fothehe fluid

pressikeassisted geening of thesautlet face of ibe capsule. Whereindhe at
sealing material is plastically deformed under the pressure of the fluid. 20

TheIid pfésstiré Eaf act'on the SeaiiePniaterial sich "thafthe'sealing
neatptiakia pressegkbathagainst dheenclosure menbeisane theneutekure
surface of the capsule. 25 The fluid pressure can press the sealing
nYateralin a direction towards a region at the outer surface of the
capsuledn whieh theiclearance hepwaer pneof the; enclosing: irembers to
the outer surface of the capsule, measured WithOlit the sealin matertial,

iPTSHSH S reigning In the capsule enclosure space a
least partially act on the sealing material, such that
in turn the sealing material is pressed against one of
the enclosing members thus constituting a flow
resistance. The flow resistance should be sufficient to
cause a pressure build-up inside the capsule sufficient
for the pressure—-assisted opening of the outlet face of
the capsule. Wherein the sealing material is

plastically deformed under the pressure of the fluid.

The fluid pressure can act on the sealing material such
that the sealing material is pressed both against the

enclosure member and the outer surface of the capsule.

The fluid pressure can press the sealing material in a
direction towards a region at the outer surface of the
capsule in which the clearance between one of the
enclosing members to the outer surface of the capsule,
measured without the sealing material, is zero or
smaller than the clearance at the initial location of

the unpressurized sealing material.

The outlet face of the capsule can open at a pressure

of more than 4 bars, preferably more than 6 bars, most
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30 smaller than the clearance at the initial location of the unpressurized
sealing material. The outlet face of the capsule can open at a pressure of
more than 4 bars, preferably more than 6 bars, most 7 preferred more
than 8 bars. The two enclosing memberstan at least partially pinch a
portion of the sealing material and a flange-like rim 5 of the capsule. The
disptacarment gfahe ehbBure entbers can follow an essentially
translational trajectory in its final approach phase. 10 At least a portion of
the sealing material can be partially compressed by the enclosing

MeémberOWRER [CI6sing tReBRSSIle @htlostire Spdce. A THe séalingtnch
matgrakcarhbe eompressechy,theflid Aressureq I ore pegsibleimode; n
the sealing material can be inelastic. 20 The inelastic sealing material can
befseléGed Hom e group comprising plastics, metal, fibres, paper,
powder, cotton, viscous paste and foamed or sintered material and
combinations thereof. 25 The sealing material is plastically deformable. In

ah'émBddimiett wWHicH istot Paft GFthé Givertioh S the S8alify matéral tan”

begesilientinpart 3dhslational trajectory in its final
approach phase.

At least a portion of the sealing material can be
partially compressed by the enclosing members when

closing the capsule enclosure space.

The sealing material can be compressed by the fluid

pressure.

In one possible mode, the sealing material can be

inelastic.

The inelastic sealing material can be selected from the
group comprising plastics, metal, fibres, paper,
powder, cotton, viscous paste and foamed or sintered

material and combinations thereof.

The sealing material is plastically deformable.

In an embodiment which is not part of the invention,

the sealing material can be resilient in part.

The part of resilient sealing material can be selected
from the group consisting of plastics or elastomer and

combinations thereof.
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The part of resilient sealing material can be selected from the group
consisting of plastics or eiastomer and combinations thereof. 8 The
sealing material can be constituted of both inelastic material and resilient
material, as defined in the claims, such &% in layers, filler-matrix or blend
or other forms. For instance, the elastic material can 5 constitute a

resilientmairx and he inslastic material, can.he a filigt-of the sealing, . ;

material. The sealing material can be attached to the outer face of the

capsateiby ghuing rwelding;press4fitinggands 86 Crimpingnintarother
maqde, the sealing material is an integral_part of the outer face of the
; Phdve e

capsufe’ 15°THe' sédling' matériarcan have a thickness of 0°3mnT t6~

2:3mat preferably-G. smmde e, The-ergaging surtace-afihe enclosing
member can be provided with corrugations which are at least 20 .
SEBSENtENY TIosetFby the prestutized sEfing" matefial> AtfurtHer aspedt

of the present invention.relates {02 heyerage production system. The

system comprises 25 - a capsule enclosure space which can selectively
enclose a capsule by a relative displacement of at least two enclosing

némbers | ariseverage-irgfedient Eontainiireassule commprisingeantace
oyHet face and 390 a,fluig injegtion memheyfor injecting:, flyid ynder, 5 /o

pressure into the capsule, the pressure of the fluid
crimping.

In another mode, the sealing material is an integral

part of the outer face of the capsule.

The sealing material can have a thickness of 0.3mm to

2.5mm, preferably 0.5mm to Zmm.

The engaging surface of the enclosing member can be
provided with corrugations which are at least
substantially closed by the pressurized sealing

material.

A further aspect of the present invention relates to a
beverage production system. The system comprises

— a capsule enclosure space which can selectively
enclose a capsule by a relative displacement of at
least two enclosing members,

- a beverage-ingredient containing capsule comprising
an outlet face, and

— a fluid injection member for injecting a fluid under
pressure into the capsule, the pressure of the fluid

injection assisting in the opening of the outlet face.

The capsule is provided with sealing material at its
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injection assisting in the opening of the outlet face. The capsule is
provided with sealing material at its 9 outer surface. The sealing material
is geometrically arranged in order to be exposed to the fluid pressure in
the capsule enclosure space. The capsul@ enclosing members and the
capsule are geometrically arranged such 5 that at least one of said
epelosihgmehises isTesgagel byThasealing mesbaicsithé capsdiéy
upder, the-effact ofthe fluid,pressute Being nresentbetwaen the auter,
surface of the capsule acting on the sealing member. The sealing
matefidkis pressetPagaifstthe Coopertting 10'énclasify HeermBEr RSfoRM
aflow.Lesistange which-issffective to enabie pressyte ipside the capsule-n
sufficient to assist in the opening of the outlet face. Further advantages,

fédtifesCand 6Bj2Et<CoRthe présert 1 iRVERtiSHWIITESDhTe app&rent f5id
the, maneskilled inthenar mhenyeading thefellawing detailed.description

of embodiments of the present invention taking in conjunction_ with the
fighrdd6F thé eHeId3ea Mg 2DFigASSHIWs & EXFACto Gapduie ™
keawhdrem &P-Ab12480.kig. 2shows asystem isavich g capsylers
placed on the capsule holder but has not 25 yet reached its closing ,
pbsfiiofiif e BetErhgh prodddion &ics! Fig a3 Brdws Bn érigriyetah+nd
viave 06Eign @ 3khige 4 showsdthe systemof Figire 2-in @sstate;, cih which

le has reached.its closin ition Il m ran
f‘ﬁg sule; has reached, its closing positign between a bell member and

sufficient to assist in the opening of the outlet face.

Further advantages, features and objects of the present

invention will become apparent for the man skilled in the

art when reading the following detailed description of

embodiments of the present invention taking in conjunction

with the figures of the enclosed drawings.

Fig.l shows an extraction capsule known from EP-

A-512470,

Fig. 2 shows a system in which a capsule 1is
placed on the capsule holder but has not
yet reached its closing position in the

beverage production device,

Fig. 3 shows an enlarged in view of Fig. 2

Fig. 4 shows the system of Figure 2 in a state,
in which a capsule has reached its closing
position between a bell member and the

capsule holder,
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capsule holder, 10 Fig. 5 shows a perspective view of a capsule holder, a
bell member and a capsule according to the first embodiment in a
position in which the capsule has not yet 5 reached its closing position,
Fig. 6 shows a second embodiment of th&Jpresent invention, 10 Fig. 7 is
an enlarged view of a detail of Fig. 6, Fig. 8 is a perspective view of the
second iembadiatetifs15 FREOSstfows e secondembodirient ita state

in which the capgylg has reaghed itg closing pesition20 £ig..10 shows a

third embodiment in which the sealing member of the capsule is part of

the side wall of feCIPSUEIFiRP 11118 aldetaife PViIBRGIEH E10,125 Fig.

12 shows the sealingengagement aceording 1o, the, third-embadiment,
Fig. 13 shows a fourth embodiment in which the 30 sealing member is

part of the top waii2 fietrberict the eapsdlePRig 14¥hows the fourth
embodiment in the final state, 11 Fig. 15 shows an embodiment is which

the sealing material is pressurized by the fluid
Fig. 6 shows a second embodiment of the present

invention,
Fig. 7 is an enlarged view of a detail of Fig. 6,

Fig. 8 is a perspective view of the second

embodiment,

Fig. 9 shows the second embodiment in a state in
which the capsule has reached its closing

position,

Fig. 10 shows a third embodiment in which the
sealing member of the capsule is part of

the side wall of the capsule
Fig. 11 is a detailed view of Fig. 10,

Fig. 12 shows the sealing engagement according to

the third embodiment,

Fig. 13 shows a fourth embodiment in which the
sealing member is part of the top wall

member of the capsule,

Fig. 14 shows the fourth embodiment in the final

state,
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pressure, and 5 Fig. 16 shows a further embodiment in which the sealing
material is pressurized by the fluid pressure in the capsule enclosure
space. 10 With reference to Fig. 2 now a first detailed embodiment will be
explained. 15 Note that in the following tHé invention will be explained
referring to a certain design of a capsule, i.e. a design according to which
the capsule comprises a cup-like base body and a closing foil member.

However it is; 1o be, dipderstoad than pther designs 0f the fapsule are o

viable, 20 such as e.g. capsules having a lenticular form with two
essentially matchirigand bppésifgsvalisiess Joilsy belry Strled at the
e.g. ring-shaped,edge. zenerally a capsule according to the present
invention comprises at least two opposing wall members (faces) which
are connected to each 25 other at their respective edges to form a sealed

flangerlike. rimearencthwisenclosing a sealedhinterior. The gmbodirmeat
shows a capsule holder 13 having relief elements 12 which are designed

to tear and perfoYate- 450 TGt mendbler 5°cIBSiRG B d EG0-1KE bakE body
4 of the capsulerl.ulihis tearinguefdhe foit membgrscan e:0: 10c0uF &S
soon as the pressure inside the capsule exceeds a threshold value. Note
that the relief el&Mehts can have any protruding shape able to cause a
(partial) tearing of 12 the foil member. As an example only pyramids,
needles,
With reference to Fig. 2 now a first detailed embodiment

will be explained.

Note that in the following the invention will be explained
referring to a certain design of a capsule, i.e. a design
according to which the capsule comprises a cup-like Dbase
body and a closing foil member. However, 1t 1is to be
understood than other designs of the capsule are viable,
such as e.g. capsules having a lenticular form with two
essentially matching and opposing walls (e.g. foils) being
sealed at the e.g. ring-shaped edge. Generally a capsule
according to the present invention comprises at least two
opposing wall members (faces) which are connected to each
other at their respective edges to form a sealed flange-

like rim area, thus enclosing a sealed interior.

The embodiment shows a capsule holder 13 having relief
elements 12 which are designed to tear and perforate a
foil member 5 closing off a cup-like base body 4 of the
capsule 1. This tearing of the foil member 5 can e.g.
occur as soon as the pressure inside the capsule exceeds a
threshold value. Note that the relief elements can have

any protruding shape able to cause a (partial) tearing of
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bumps, cylinders, elongated ribs are cited. Within the capsule 1
ingredients 3 are contained, wherein 5 the ingredients 3 are selected
such that a beverage can be produced when having a liquid entering the
capsule in the region of the top wall 17 dfzhe capsule 1 and then interact
which such ingredients 3. Preferred ingredients are e.g. ground coffee,
tédor 4Ay bilegrihgredidhts front1@WHICh @ Bevaragedi dtherligaidlers

Visgous comestible(e.g. sotp) anbe produced.Fig.i2 shows a state in

which such a capsule has been placed on a capsule holder 13, the foil
member 5 resting 15 on the relief element 12 side of the capsule holder

13;and; thergup-likg hase-bady 4 of the capsule 1heing glready. Rartlyherein
surrounded by the circumferential wall 25 of an enclosing member 9 of

thé Beveragapréatction déice SR SREwREiEIddiRd nienhfeiiadthecan Pe
spape @f adbel Other-20 shapes argMiablenwheteiq the desigppithe in the
interior contours (recess) of the enclosingemember is generally adapted

t6 SEBSEAntAly-MatdH e Cohtoudrd of thé B&p&if& St 125 Theddpsdien

hotdes A3(alserepresanting anyerelesing smemher - aad thejenelgsivgient s
member 9 thus can selectively enclose a capsule enclosure space when

tranSfetret frdmCA bpetied Positionintra 2aFsibErcloshg po<ifidh. 530 = o™
Naie dhatthe deibmemberd as sheown isinotinegessatyo axacthynitat iielte

a defined overrfressur% inside (t]pe cgpsule, which over pressure is

geRefhted DY ntrGdicing &§°8 Protéctive gas when producing the filled
capsule. 13 The enclosing (bell) member 9 furthermore comprises an

Fig. 2 shows a state in which such a capsule has been
placed on a capsule holder 13, the foil member 5 resting
on the relief element 12 side of the capsule holder 13 and
the cup-like base body 4 of the capsule 1 being already
partly surrounded by the circumferential wall 25 of an
enclosing member 9 of the beverage production device. The
shown enclosing member has the shape of a bell. Other
shapes are viable, wherein the design of the interior
contours (recess) of the enclosing member is generally
adapted to substantially match the contours of the capsule

1.

The capsule holder 13 (also representing an enclosing
member) and the enclosing member 9 thus can selectively
enclose a capsule enclosure space when transferred from an

opened position into a capsule-enclosing position.

Note that the foil member 5 as shown is not necessarily
exactly flat due to a defined over pressure inside the
capsule, which over pressure 1s generated by introducing

e.g. a protective gas when producing the filled capsule.
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annular support skirt 18, the function of which will be explained later, an
external thread 19 for mounting the bell member in a beverage production
device and a water 5 inlet opening 20 for feeding a liquid such as for

example hot water under pressure to a Water injector 14 which is

reieasabie mounted (screwed) to the bell member 9. Note that the thread

190§ justhan egample fdrcohhecdtionrméand, e ik paiBasgbiecormprises  an

PEAMANSAL coppectaon means. The other compnents,pf Hie boverage, ;11 e

production device, such as e.g. the mechanism for displacing the bell

nerRber e ebektally also fetcipsale Hold&raste kfowrPforilee E5ng the

pror art inthedfield; of capside-based espresse machings., The water a water
injector 14 can also comprise a perforation element (blade, pin, etc.) 24

deRighled W6 prddite’h bpENinGSA thd top WallE7 of fiecdapdlefPivngrample
the 20 capsule holder 13.anddhe bell membes O-are monad-¢lese 4 which is

together e.g. by a manually operated or a automatic_mechanism. A
chanREISABE ShoWiP i thedrawitgsT tHaderses the peffordtioh eleMERCSF 2 -
such that water can be fed to the interior of the capsule 1 once the

perforation element 25 14 protrudes into the interior of the capsule 1. The

cHpSEle 1E0mprises <X t5h wall 17, 2 Side wHll 7508 a Hiahg&fiRe S ct1on

rine 8nwherein the fallresdiel & is rseadechtmsaid flapgedikersn 6deans .

close-off hermetically the cup-like base body 4 of the capsule 1. Again,

other designs for the capsule are possible as long as the 14 capsule can

bersealetrand contain thenmentiohed hagredieats fecardingutotthen device,

K%%%ﬁnggegv%ntm%%mﬁggwg%¥%%ffor displacing the bell member
and eventually also the capsule holder are known from the

prior art in the field of capsule-based espresso machines.

The water injector 14 can also comprise a perforation
element (blade, pin, etc.) 24 designed to produce an
opening in the top wall 17 of the capsule 1 when the
capsule holder 13 and the bell member 9 are moved close
together e.g. by a manually operated or a automatic
mechanism. A channel (not shown in the drawings) traverses
the perforation element 24 such that water can be fed to
the interior of the capsule 1 once the perforation element

14 protrudes into the interior of the capsule 1.

The capsule 1 comprises said top wall 17, a side wall 7
and a flange-like rim 6, wherein the foil member 5 is
sealed to said flange-like rim 6 to close—-off hermetically
the cup-like base body 4 of the capsule 1. Again, other

designs for the capsule are possible as long as the
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8. Further on, the sealing member 8 can be integral to the capsule 1 or a
separate piece. In the latter case the 10 sealing member can be mounted
releasably to the base body 4 or fixed thdreto e.g. by welding or by means

of an adhesive. In case the sealing member 8 is a separate piece

atraehed €15 te #te capsule $<itlczth be duntetiothe tapsuleas dirntioned
intggral piece. Alternatively it can be applied in fluid or viscous form and

then can cure (e.g. polymerize) once applied onto the outer surface of the
capsule, which is the case e.g. when applying silicone. 20 In case the
materalafihe sepling mepiherds the same as Jhe ene used for the,rrace of
capsule (e.g. a metal such as aluminum or plastics), preferably the ,
régﬁerﬁ%ﬁﬁ]@%fltr@rﬁ?ﬁ%%nélm%ﬁja%ad@ﬁweaﬁﬁ Hé'elaftRgiRer (sealing
precwed 125 by the geometrical shape of the sealing member. 15 In Fig.

2 the sealing member 8 is resiliently deflectable due to the lip-shaped

form. It is made from the same material as the capsule, preferably

plastieselt cambe ans integnal pipceahithe basehody Beof the-eapsule o the
The flexible free lip 8 extends from the outer edge of the flan%e-like rm 6

andHS thdfined ottwaPds S PMRESHowR *EnbBodiment thE flexis fip isthes e
eslge of the sidenwallscithofibe hase boedy o theacapsiie, whiehedgeiise body

bgrtby o, angle ol mors tha agout 80 degrpss, prefsrablycomprised o,

adhesive.

In case the sealing member 8 is a separate piece attached
to the capsule 1 , it can be mounted to the capsule as one
integral piece. Alternatively it can be applied in fluid
or viscous form and then can cure (e.g. polymerize) once
applied onto the outer surface of the capsule, which 1is

the case e.g. when applying silicone.

In case the material of the sealing member is the same as
the one wused for the capsule (e.g. a metal such as
aluminum or plastics), preferably the resilient nature of
the sealing member, as defined in the claims is procured

by the geometrical shape of the sealing member.
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Note that such deflectable sealing member 8 can be placed 15 at any
position onto the capsule 1 as long as the position is adapted for an
exterior sealing engagement of the sealing member 8 and the enclosing
member 9 between the water injector 141and the perforations in the foil
member 5. The sealing member 8 can also be provided on the region 20
of the top wall 17 of the capsule 1 surrounding the water injector 14 when

the watey injectpr, 14 15.ima H%SiFB%'PnHE ptryding inta the interiarofhe ) ccrapie
capsule 1. The sealing member 8 can also be arranged to cover different

porfons (bokam, Side walkRgAgeliketim) bF thé tapseRe 25 Astarthe same

segpdn detailjn Fﬁ%@,é'&%@@ﬂ@)e@Q%rf%%PWiﬁgé%gﬂ%§mbP@'Eﬁﬂt be an
does not comprise any dedicated resilient sealing member. However, the

bell triehivertoptioRaRf can 81sbaxTmpise addifidndl e afifd S30-Means. A
divergently inclined sealing surface 15 of the bell member 9 is designed

to cooperate with the resiliently deflectable sealing member 8 of the

chPSUIELE THR F6 Trdlmation of ti<s&AIfhG sUrfite IS ppokitF tohee of the

irclinatien of the fregdflexibde lip eenstitlting:the sealing ragmbemSthe shown
Depending on the form and material of the sealing member 8 of the,

AP TFRE cb8iSerhtitg Sht&ce dfthe belt membef o Tan Hive TS Walls
sbape,kmasﬁmanfbd@ematimgvr&@lpatﬂadaMﬁd&@f &g8ea@lings bent by an
engagement with the_ sealing membey 8 pfihe capsule L A0 ip1y comprisea

between 95 and 175 degrees.

Note that such deflectable sealing member 8 can be placed
at any position onto the capsule 1 as long as the position
is adapted for an exterior sealing engagement of the
sealing member 8 and the enclosing member 9 between the
water injector 14 and the perforations in the foil member
5. The sealing member 8 can also be provided on the region
of the top wall 17 of the capsule 1 surrounding the water
injector 14 when the water injector 14 is in a position
protruding into the interior of the capsule 1. The sealing
member 8 can also be arranged to cover different portions

(bottom, side wall, flange-like rim) of the capsule.

As can be seen in detail in Fig. 3, the Dbell member 9
according to this embodiment does not comprise any
dedicated resilient sealing member. However, the bell
member optionally can also comprise additional sealing

means.

A divergently inclined sealing surface 15 of the bell
member 9 1is designed to cooperate with the resiliently

deflectable sealing member 8 of the capsule 1. The
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Fig. 4 shows the state in which the bell member 9 and the capsule holder

13 are brought in closing pressure engagement and due to the water

entering the interior of the capsule and building up a pressure there the
pyramidal 15 relief members 12 of the cal§sule holder 13 have already
produced openings in the foil member 5 of the capsule I. Upon insertion

of fiiel éagsule the dfadé efemens24 ofithe Uwates injettor Peeditésa to  the

perforation 16,1 thectop wall 1¢ of the eapsyle . When asyfficient,,« s ng  the

pressure of fluid 20 has been built inside the capsule, the beverage
pPeducEd fridpiRingredients contained in the capsule can be drained in
small interstices between the relief members 12 and the surrounding foil
member S. 25 In the state shown in Fig. 4 the resiliently deflectable

SBERTg fhigtbér b the’pBURNE. 62 #ie figxibleblipt 18 bissetidghiRstPer 8

the correspondingiinglingd sealing swriase 5iofthesenclasing member9. pe11
The annular support skirt 18 now covers the end of the flange-like rim 6 of

FBHETapstle 190 efdre thafthe $BATy métibér s Qhd thedcapsafedsa t1on
sKBh semair-iv pesitign whentbe sealing ssurface 1% atthedaelhmembern  the
exerts a certain pressure force of the sealing member 8. 17 Actually, the

lipSshapBd dBafing memBér & P&pregBiid 'sh example of a construction for

providing a self-reinforcing sealing engagement. Water coming from the

WL IEC U SRS TS DEMSSILLE & s
arryesatlthe lipeshaped sealingamembérn: dhehlip-shapedskating inentherssure
V@%g%@%ﬁ@%¥m§§§°g§§i£o the water entering the interior of
the capsule and building up a pressure there the pyramidal
relief members 12 of the capsule holder 13 have already
produced openings in the foil member 5 of the capsule 1.
Upon insertion of the capsule the blade element 24 of the
water injector 14 creates a perforation 16 in the top wall
17 of the capsule 1. When a sufficient pressure of fluid
has been built inside the capsule, the beverage produced
from the ingredients contained in the capsule can be

drained in small interstices between the relief members 12

and the surrounding foil member 5.

In the state shown in Fig. 4 the resiliently deflectable
sealing member 8 of the capsule 1, i.e. the flexible 1lip,
is biased against the <corresponding inclined sealing
surface 15 of the enclosing member 9. The annular support
skirt 18 now covers the end of the flange-like rim 6 of
the capsule 1 to ensure that the sealing member 8 and the
capsule as such remain 1in position when the sealing
surface 15 of the bell member exerts a certain pressure

force of the sealing member 8.



10

15

20

25

30

is biased against the sealing surface of the annular member. This

blocking effect will lead to the pressure 10 raising at the upstream-side of

the sealing member which in turn will lead to the sealing member being
pressed even stronger against the sealilg surface and thus to a sealing
engagement which is the stronger the higher the pressure at the sealing
ehghgement. 15 thélgmisbdinrht ¢fFidg 15grooeed 22 afe preddesdants an

the, gircumigrence of capsule holder 4.3, which goovgs 22act A0 e s nforcing

evacuate water which could settle or accumulate on the upper surface of
the eapsidle Roldee 3R Hripping Dut 6PTHE apStfibefdre thé eapsulg Jector

hgs beentemgyed, 20-Fige§ shpws,an embedimentessentially petween the
corresponding to a variant of the first embodiment of Fig. 2. The sealing

nFethBER8 Actdrdindfto TR BMSodimentis ToRipréSSibRY ItMERRFS betha Will
portionof:the sidgrwall, € and theasea 25, betwaanthe euter €pd gEthiser . The

flange-like rim 6 of the capsule 1 and said side wall 7. (The sealin _
membEFEaT hIstEdvet DniyFa poHiof of th& Side'wdil 7 oi’”t?m%e&as%lﬁi"}dﬁ‘s Tt
4i0f theicapsule kghThe seating meyaber 8 accerding de thiscembedimgntular
has a non-symmetrical, i.e. L-shaped 30 cross-section. Alternatively, the
BTG iember § c&it Ravd Bther SHasds dlich’as €56 % fii appifed g ©SSure
the capside, an O=ring, uetct 18 aWhendbe eapstie 1 iscinla pasitiem@®r which

wn in Fig. 4 and then, after having finished th ver r ion
S;l?g tur %14]1 q.ftélg ’t%tet}bea segainlrslq,eq&tet;ﬁ?btté?ﬁ %g%% Opdruecéged even
process, the holder I3'is opened, there’is atisk that the

stronger against the sealing surface and thus to a sealing
engagement which is the stronger the higher the pressure
at the sealing engagement.

In the embodiment of Fig. 5 grooves 22 are provided in the
circumference of capsule holder 13, which grooves 22 act
to evacuate water which could settle or accumulate on the

upper surface of the capsule holder 13 or dripping out of

the capsule before the capsule has been removed.

Fig. 6 shows an embodiment essentially corresponding to a
variant of the first embodiment of Fig. 2. The sealing
member 8 according to this embodiment is compressible. It
covers both a portion of the side wall 7 and the area
between the outer end of the flange-like rim 6 of the
capsule 1 and said side wall 7. (The sealing member can
also cover only a portion of the side wall 7 of the base
body 4 of the capsule 1.) The sealing member 8 according
to this embodiment has a non-symmetrical, i.e. L-shaped

cross—-section.

Alternatively, the sealing member 8 can have other shapes
such as e.g. a film applied to the capsule, an O-ring,

etc.
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5 capsule 1, instead of failing down, remains sucked into the bell member
9 due a "vacuum effect". As shown in Fig. 8 the invention proposes to
provide for a mechanism which assures that the type sealing engagement
between the capsule 1 and the bell memBer 9 is only present as long as
10 the bell member 9 is engaged against the capsule holder 13, but
automatically released such that air can get into the space between the

top wiall hf-and ihe side walls 7;9f thecapsule, ] and tQﬁéWriVMa'kqf?ff!% and
bell member 9, respectively. 15 As can be seen from Fig. 8, especially in
ch8&the sédlingt mehfier8covets a portion ¢fifie sikRMRAIRIT of thecduction

capskledls the panular fropt surface efdbgdell merober 9scan be ypevent the
e.g. by providing grooves 21 or other 20 corrugations which, act as air

iflePgadsage for HEEiRG hirc Fhef GrobiBE aftii the iktaike bt fir dHES Bk 1nto
biasing, darcethetween theshell membgr 9 andthecapsuledwlderddisin rig.

released. Air is thus flowing into this space and it will be easier for the

el tCtake BaP the CagatitP P S5 EventRaRY, thE cdpsuld 1 TiFBgen sm which

agtematicallyfal -dowm &rom the-belk element 9. &g shews thestate 6h  the
the second embodiment in which the front surface 23 of the bell member

958 ¥edling 30 %engigehfent Wi tRe sedling nidhiBers of e capsule™d 28
1t Frigures] 10 teckbshowoa third empogimenicf ihe presest itwpstiQRinholder
defined. in the claims

which the resilent nature of the sealing_member as defined in the claims
is dte t0'the geoméatncal Yshape of the capsule i SEIF If the ocepictgg

emkodipent between the top wall 17 and the side walls 7 of
the capsule 1 and the inner wall of the bell member 9,

respectively.

As can be seen from Fig. 8, especially in case the sealing
member 8 covers a portion of the side walls 7 of the
capsule 1, the annular front surface of the bell member 9
can be uneven, e.g. by providing grooves 21 or other
corrugations which, act as air inlet passage for feeding
air. The grooves allow the intake of air once the biasing
force between the bell member 9 and the capsule holder 13
is released. Air 1is thus flowing into this space and it
will be easier for the user to take out the capsule 1.
Eventually, the capsule 1 will even automatically fall

down from the bell element 9.

Fig. 9 shows the state of the second embodiment in which
the front surface 23 of the bell member 9 is in sealing

engagement with the sealing member 8 of the capsule 1.

Figures 10 to 12 show a third embodiment of the present
invention in which the resilient nature of the sealing

member as defined in the claims is due to the geometrical
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the sealing member has the shape of a step 26, i.e. a sudden increase of

the diameter of the side wall 7 of the capsule 1. Note that the geometrical
form is not limited 5 to the shown step and other forms are viable as long

as they procure a resilient or at least defdtmable nature of the sealing
member as defined in the claims. The step-like sealing member 26
@HQE@%@ thizembodiment; 1Q is enlygne-exampls for a holw sealing «
member (in contrast e.g. to the “filled" sealing member 8 according to the
seEEnd eMbOUIMBRIVAGGrEX S td-95 \WRER théfestlieht§of 4he skafing 2
membenas defired in the daimsis preeweddy the-geametrical shapest the
usually a deflection of the sealin% 15 member occurs (here; inwards_and,

doWriwarls tefdimation bt the Stefis O thie GtRér RERA. witer e 11m1ted
resilientenatirevas defined mal thectlaims isradue torthevmaterial ased and aa s

,,fip}ed , sealing member is Hsed, usuall a clompres(sjio and/oi
in ? 6%oroc ? a resilient %f % eaFt eEorm g e nature of
displacement of the material occur. 20 The sealing surface 15 according

¢ s easbodimentisbiclined dEusthe sealing pressurathas a first
component being directed radially inside and another component being

directed axially (downwards in figure 12). 25 As can be seen especially
frog fighfP 12 1 tie foflaheRtbereBlean b wrapped (S6k fefefénce 2Ppedement

the, rigy, 0f the, Capsuilg. 30 Figr 13 and g, 14-show @ feurthembodinent: -2 st

in which the sealing member is an 0-ring 11. The O-ring is geometrically
atrdhgedCard - referabiffixetf vhthe B Wl £7 8F e EdpsuIE . Tis is

j@%dﬂh@xﬁmbkﬂﬂﬁent, figures 6 to 9). When the resiliency of
the sealing member as defined in the claims is procured by
the geometrical shape, usually a deflection of the sealing
member occurs (here: inwards and downwards deformation of
the step). On the other hand, when the resilient nature as
defined in the claims is due to the material used and a
nfilled, sealing member is used, usually a compression

and/or displacement of the material occur.

The sealing surface 15 according to this embodiment is
inclined. Thus the sealing pressure has a first component
being directed radially inside and another component being

directed axially (downwards in figure 12).

As can be seen especially from figure 12, the foil member
5 can be wrapped (see reference 27) over the rim of the

capsule.

Fig. 13 and Fig. 14 show a fourth embodiment in which the
sealing member is an O-ring 11. The O-ring is
geometrically arranged and, preferably fixed, on the top
wall 17 of the capsule 1. This is just an example of
providing a sealing member at the exterior of the capsule

1 at the side which faces the water injector and which
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providing a sealing member at the exterior of the capsule 35 1 at the side
which faces the water injector and which 20 will be perforated in order to
create the water inlets to the capsule I. The 0-ring 11 is positioned to
peripherally surround the 5 area in whicBQhe water injector 14 perforates
the top wall 17 of the capsule I. The sealing member 11 is thus

compressed-py the-hottom 28 ofthe enclosing-memherd and (see figure; o
1g%$eecured in place by the upper end of the circumferential side wall 25
0

EAEIB8ihG Member 9. 10 Note that the bottom 28 can be
substantially flat or inclined to ensure a sufficiently water-tight interface

with-the-sealigyg membepbk whesrdbe cepsyleds Sl gngagedinthend tne
enclosing member 9 at closing of the 15 device. As an alternative to the
0 11 "al¥6 B deflettanié Hiphlike S&ding me et {d g édmpatdbie &P
thelip 81 aceardingtodhe dirsteemhodiment.sseeifiguras)ican bel2q placeds
protrudin% from the tolﬁw Il 17 of the capsule 1, i.e. the wall facin%g}e 5 and

,
WAtBPIhfEetsi 14 Yn Bny CAREHB Bisttamt 281l exendh &dal™e™
compressiogmrierceion the-sealimgimepibecd 1b251hcas@ ey andring ishe

placed o1 the sige wall 7 o he, gapsile 1, the radial comnonent ofhe. o
compression rorce will prevaill. ith retference to figures an It
will now be explained how the water pressure in the capsule enclosure
Note that the bottom 28 can be substantially flat or
inclined to ensure a sufficiently water-tight interface
with the sealing member 11 when the capsule is fully

engaged in the enclosing member 9 at closing of the

device.

As an alternative to the O-ring 11, also a deflectable
lip-like sealing member (e.g. comparable to the lip 8
according to the first embodiment, see figure 2) can be
placed protruding from the top wall 17 of the capsule 1,

i.e. the wall facing the water injector 14.

In any case, the bottom 28 will exert an axial compression

force on the sealing member 11.

In case e.g. an O-ring is placed on the side wall 7 of the
capsule 1, the radial component of the compression force

will prevail.

With reference to figures 15 and 16 it will now be
explained how the water pressure in the capsule enclosure
space (defined by the first enclosure member 9 and the
second enclosure member 13) can be positively used in

order to increase sufficiently the flow resistance between
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space (defined by the first enclosure member 9 and the second enclosure
member 13) can be positively used in order to increase sufficiently the
flow resistance between 21 the three participating members, i.e. the two
enclosure members 9, 13 and the rim partion of the capsule 1.
"Sufficiently” means that 100% tightness is not necessary as long as the
préssUre iresid e B éapseid isnsufficiay s high m-order td-assisttetheure

apening.of the opdetiace, gtthe capsyle. {nfloure 13 sealingmaterial 8
having no (;Iet'lned initial shape is present at the outer surface of the
capsitlecieevhile inge éxample dfffyuré 1815eafif§ nidtefialtis presentary

with defined-shapesuch-as:e 8. in thesshapeRf an, 0sing: HguresddSeciently
and 16a respectively show the status before 15 the water pressure acts
omitAE skaliRg Afdterial & SEigtires P51 ARd TBBTeEFedtively she tHet face
status médhepthguwater pressure acts on the sealing material 8. 20 Again,

it is assumed that at least in the final approach phase the first and second
capsule enclosure member 9, 13 approach each other in a more or less

trenslatignak trageciery 25 Atithe end Of the approaghphagsesiedatheitial
closed position of the first and second enclosing member 9, 13, the outer

i B5portich Bf theCipstle 1 Will BB SandMERES Betivedr the tH8CaME *

thel_se@omdqemiesiegammberﬁ, A3gthis swdy\éehedqgosiﬁﬁaﬁim 51£3)

T R ARt Rr TS 2 el LTINS, ot o
O-ring.

Figures 15a and l6a respectively show the status before

the water pressure acts on the sealing material 8.

Figures 15b and 16b respectively show the status when the

water pressure acts on the sealing material 8.

Again, it is assumed that at least in the final approach
phase the first and second capsule enclosure member 9, 13
approach each other in a more or less translational

trajectory.

At the end of the approach phase, i.e. in the closed
position of the first and second enclosing member 9, 13,
the outer rim 6 portion of the capsule 1 will be
sandwiched between the first and the second enclosing
member 9, 13. This sandwiched position of the rim portion
of the capsule prevents a delamination of the foil member

5 from the base body 4 of the capsule 1.

In the closed position the sealing material 8 can be at

least partially pinched between one of the enclosure
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In the closed position the sealing material 8 can be at least partially

pinched between one of the enclosure 22 members 9, 13 and the rim

portion 6 and/or the side walls 7 of the capsule I. In any case, there is not
necessarily a fluid or pressure- 5 tight enggement between the two
enclosure members 9, 13 and the rim portion 6 and the sealing material 8
orewapsdle |11 Thistitperfect s8alingrengayementtanthadves sevelal walls

rqagpsug)@ @g&qﬁgaqq, at least one of the enclosure members 9, 13

can be provided with corrugations 10 21 (s. also figure 8 and
corresponding description) which are purposely provided in the front

phase of the,enclosing -member S Qn.thesather hand, thepreset pressure-
invention particularly 15 envisages the use of beverage production

nacHire SHARRIRASHe R IREssing héMiBeR @k e randeeers 9, 13
begtweeman -opepoesition and melosed pasition iy whigh-theL£losingr the
force is preset. The closing force of the enclosing member is typically
présetin factory BhicPis 'isualy Aot 26 adjusteblE BYARETRRE. Fig idinve
ceatrastfor examplesto bayenet-likeclesire membersisiwhish the finak
position of two engaging members is not predefined and essentially

dRPENAS BRthE FOFETST torqub apptiBd By the User 955 Thdrarsrer it ions
preserd example of adiansktional closingsajectary tewardsapdefingd which

closed position, -there can bhe gaps between the two enclosing member ,
15 HUE KO RO S o cb B Aot Hedh i Barie of G helosing
bexerage Production machine. 30

On the other hand, the present invention particularly
envisages the use of beverage production machines in which
the two enclosing members can be transferred between an
open position and a closed position in which the closing
force is preset. The closing force of the enclosing member
is typically preset in factory and is usually not
adjustable by the user. This is in contrast for example to
bayonet-like closure members in which the final position
of two engaging members is not predefined and essentially

depends on the force or torque applied by the user.

Therefore, in the present example of a translational
closing trajectory towards a defined closed position,
there can be gaps between the two enclosing members 9, 13
due to manufacturing tolerances and/or wear of parts of

the beverage production machine.

In any case, without having the sealing material 8, water
(s. arrows in Fig. 15b and 16b) penetrating under pressure
into the space between the capsule wall and one of the

enclosing members 9 would leak from the capsule enclosure
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In any case, without having the sealing material 8, water (s. arrows in Fig.
15b and 16b) penetrating under pressure into the space between the
capsule wall and one of the enclosing members 9 would leak from the
capsule enclosure 23 space essentially #dthout encountering a major flow
resistance. Under these conditions, most likely a pressure inside the
capsdle sufficiaritifod agsistiiduinid parforaticresfithg foil heerbers would

neyen be aghieved o atmosiwould dead 19,a pagial imperiect opepings sure

of the foil member and to quality issue of the beverage released (e.g.,
coffée YathtiRsufficient E6ffee fieldof e dremalSEe Now! havingithe
sealing material & placed opdhe outer,surface of the capsule Latdhe i cved

beginning of the water injection under pressure some water might still

€k REMEHE-cafsitlé ehERSurelssades Holiever, ‘48 fie SealingPhiatdifal o
Srigat feast padialy expaged & heawate; 1oqyesswe insidethe sapsule
enclosure space, the water pressure will dynamically act on the sealin
MRERACS Subh tHat the¥eafifig Fidterials Wil ttansitinte 8 ThrSsir or
state chrcthe )pressurized state the sealing material 8 will forward the

pressure from the water 20 injection both to one of the enclosure

members 9, 13 and the portion of the capsule 1 to which the sealing
materiah 8s atfached. seheretose ndynamieallysand insseiasingly iae outer
sga!r%%mater%al E%Vé/ill Ctgnd Lt1 block an%/ en \gatelr rfilr?Wn at Tt ees%qaalliggr
rhateral 8 will et compistely block 25 tHe watdr path ™St dt leds

constitutel aflownrésistances suhieh iscsufficiantato causethe piessuteak from
IQ%g?gg%sule enclosure space. However, as the sealing
material 8 is at least partially exposed to the water
pressure inside the capsule enclosure space, the water
pressure will dynamically act on the sealing material 8
such that the sealing material 8 will transit into a
pressurized state. In the pressurized state the sealing
material 8 will forward the pressure from the water
injection both to one of the enclosure members 9, 13 and
the portion of the capsule 1 to which the sealing material
8 1s attached. Therefore, dynamically and increasingly the
sealing material 8 will tend to block any open water flow
path. The sealing material 8 will either completely block
the water path or at least constitute a flow resistance
which is sufficient to cause the pressure inside the

capsule raise to a value which is sufficient to assist in

the perforation of the foil member 5.

A preferred embodiment provides a wedge-shaped space (Fig.
15) or a step-like portion (Fig. 16) in which at least
partially the sealing material 8 is present such that the
water pressure will have the tendency to pressurize the

sealing material 8 towards a region in which the clearance
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capsule raise to a value which is sufficient to assist in the perforation of
the foil member S. 30 A preferred embodiment provides a wedge-shaped
space (Fig. 15) or a step-like portion (Fig. 16) in which at least partially
the sealing material 8 is present such that4he water pressure will have
the tendency to pressurize the sealing material 8 towards a region in
wWitCHY BRcleBrante 24 e bwsarr thenwwdoeiicl8suremémbengl 184s (or

smallgr, (ar, actually zeo) dn comparisan {0 the, location of e sealing,
material 8 when unpressurized. 5 The sealing material 8 when used in a
coffiguration aseshcewn in TigeresIsPaRd $8'cahdse made from any
(foodgrade) material, such as for example plastics, metal, fibers,

paper/vegetable fibers, textile, foam or even a_viscous paste or
cOhfbirfgiohs? 20 e Seitihg miterial 8 2&A belattached’té IHE dhitet” 25

syrfaqe of thergapsule by gluing, welding.onalse smeckhanigallyhy

(press-fitting, crimping, e,tc.#. 15 According to the examples shown in
fighres ang 6V e Shaling MHtEridlSs préfefatiy Bymamicafiyy 1 ¢S, metal,
compressedby dhe fluigkprassudres This-ereates<a wesdgereftaet,ovhiehdm a
turn creates sufficient pressure loss in the sealing area which enables the

iNCréSS& 5t BrSiresSireiRthe 20 enditsing space ("brewing pressure”)

sufficiently and to obtain the tearing/puncturing of the lower foll

(’%ﬁé“%gg‘i)%%eﬂﬁéﬁr&drgp 08 e‘% bé(t”t‘gcsﬁgﬂn% matprial hasto 25
be sufficient toenable the pressure In the encliosing
surface of the capsule by gluing, welding or also

mechanically (press—-fitting, crimping, etc.).

According to the examples shown in figures 15 and 16, the
sealing material is preferably dynamically compressed by
the fluid pressure. This creates a wedge effect, which in
turn creates sufficient pressure loss in the sealing area
which enables the increase of the pressure in the
enclosing space (“brewing pressure”) sufficiently and to
obtain the tearing/puncturing of the lower foil

(membrane) .

The pressure drop created by the sealing material has to
be sufficient to enable the pressure in the enclosing

space to reach for example 4 bars or more, preferably more
than 8 bars, most preferably 10 to 13 bars, at which
pressure the foil member will punctured/brake and the

coffee extract can be released.

Again, a 100% watertight sealing is not absolutely
necessary in the strict sense provided that the pressure
in the enclosing space for the capsule can build up to the

necessary brewing pressure range.
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space to reach for example 4 bars or more, preferably more than 8 bars,
most preferably 10 to 13 bars, at which pressure the foil member will
punctured/brake and the coffee extract can be released. 30 Again, a
100% watertight sealing is not absolutely2hecessary in the strict sense
provided that the pressure in the enclosing space for the capsule can
build up to the necessary brewing pressure range. 25 The surface of the

epglosing member shoyld preferably, form. teaether with she capsyley,;

surface (rim portion) a wedge-like space such that the sealing member

cRATHR foRMI6NIBW dyridmicamy @PIPAME ples Beror Gaps. TRBtskaling @

member gan ke pincheddiring-¢lgsing:in order: ta.be pregonstrainedd rorm
absorb initial plays and/or gaps. However, the main seal effect (pressure

65s) 19 BbRIHEUME By AIMICINY by thé Mdidpressur fiafforéé®and

deforms the seal member against the surfaces of the capsule rim portion
and the associated enclosing member, The sealing material does not

nNELEssHry have tBHRES resilient ot CAR IS0 BB inéldstic, a8t usedorder

oneerenly - Ehe praferred simessigns of thei sealingimatesiabisadd/or gaps.
thickness of between 0.3 to 2.5 mm, preferably 0.5 to 2_mm, mos

t :
OrETAFABIY betWser'8 75 &iftP 1,28 20 FHE PRV ST ghpe Panibe oPtained
exphcithy peavidedbgapser folesd(soFig 8) provided at thecpinching etigeorms
of the enclosin embers and/or the place due to the changes of .
P S e B TR H A0 e S Ee Anc B W RRRYGF thd™
mechahical elosingparts beatingsdaxes; ts).ng member.

The sealing material does not necessary have to be
resilient, but can also be inelastic, as it is used once
only. The preferred dimensions of the sealing material is
a thickness of between 0.3 to 2.5 mm, preferably 0.5 to 2

mm, most preferably between 0.75 and 1.25 mm.

The play or gaps can be explicitly provided gaps or holes
(s. Fig. 8) provided at the pinching edge of the enclosing
members and/or the place due to the changes of tolerances
to be compensated (manufacturing tolerances, wearing of

the mechanical closing parts, bearings, axes, etc.).

It is proposed that the thickness of the sealing material
represents at least twice the dimensions of the explicitly
foreseen or to be expected gap or play between the two
enclosing members. For example, if the sealing material
has a thickness of 0.5 to 2 mm, the maximum allowed gap
(in the direction of thickness of the sealing material)

can range respectively from about 0.25 to 1 mm.



25 It is proposed that the thickness of the sealing material represents at
least twice the dimensions of the explicitly foreseen or to be expected gap
or play between the two enclosing members. For example, if the sealing
material 30 has a thickness of 0.5 to 2 maf, the maximum allowed gap (in
the direction of thickness of the sealing material) can range respectively
from about 0.25 to 1 mm. 26 List of reference numeral: 5 1 capsule 2
beverage production device (,,coffee machine,,) 3 ingredients 4 First wall
element (e.g. cup-like base body of the capsule) 5 Second wall element
(e.g. foil member) 6 flange-like rim 7 side wall of the base body 8 sealing
member/sealing materigh @Firskereesipgipemients-g1hell-shaped
member) 10 transition area 11 0-ring 12 relief elements 13 Second
enclosing member (capsule holder) 14 water injector 15 sealing surface

i the gne ng oell-shaped) member 16 perforation in the Tirst (e.g.

pottom) wall of the capsule 17 Top wall of the capsule

2 beverage production device (,coffee machine,)

3 ingredients

4 First wall element (e.g. cup-like base body of the
capsule)

5 Second wall element (e.g. foil member)

6 flange-like rim

7 side wall of the base body

8 sealing member/sealing material

9 First enclosing member (e.g. bell-shaped member)

10 transition area

11 O-ring

12 relief elements

13 Second enclosing member (capsule holder)

14 water injector

15 sealing surface of the enclosing (bell-shaped) member

16 perforation in the first (e.g. bottom) wall of the

capsule

17 Top wall of the capsule

18 annular support ring of the enclosing (bell) member
19 thread for mounting the enclosing (bell) member

20 water inlet opening of the enclosing (bell) member
21 grooves in the annular front surface of the enclosing

(bell) member

22 grooves in a support ring of the capsule holder
23 annular front surface of the enclosing (bell) member
24 perforation element (blade) of the water injector

25 circumferential wall of the enclosing (bell) member




18 annular support ring of the enclosing (bell) member 19 thread for
mounting the enclosing (bell) member 20 water inlet opening of the
enclosing (bell) member 21 grooves in the annular front surface of the
enclosing (bell) member 22 grooves in a23upport ring of the capsule
holder 23 annular front surface of the enclosing (bell) member 24
oé@foran@h@ﬂmﬁéms(wde)@fwia&@ter injector 25 circumferential wall of

iu7cm, g { H né%mgglﬁW
3% the foil g)r%be (ﬁ 28 Bottom Waljfoft e encﬁosmq member 28 Claims: 5

12 A metﬁodﬁmpr@dmlngh b@‘ﬁeragelmnag ingredent- contalnlng

.,apow \J.), LI IT IIIClI IUU LoUIIIIJI 1S511 Ig I.I 1T IUIIUVVII IH DLC}JD = ClI IL,IUDII Ig (=}
sealed capsule into a capsule 10 enclosure space of a beverage
production device by a relative displacement of at least two enclosing
members (9, 13) which define the capsule enclosure space, - opening an
inlet face of the capsule (1) and 15 injecting a fluid under pressure into the
capsule in order to open an outlet face of the capsule, the opening being
assisted by the fluid pressure inside the capsule, wherein the capsule is
provided at its outer 20 surface with sealing material (8) which is exposed
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to the fluid pressure in the capsule enclosure space, and - after enclosing
the capsule, having the fluid pressure reigning in the capsule enclosure
space 25 at least partially act on the sealing material (8), such that in turn
the sealing material (8) is pressed again$$ one of the enclosing members
(9, 13) thus constituting a flow resistance, wherein the sealing material (8)
is plastically 30 deformed under the pressure of the fluid. 2. The method
according to claim 1, wherein the flyid prgssure acts on the sealing
material (8) such that the sealing materialis 29 pressed both against the
enclosure member and the outer surface of the capsule (1). 3. The
method according to claim 1 or 2, 5 wherein the fluid pressure presses the
sealing material (8) in a direction towards a region in which the clearance
betwken one of tREERAHsIAGT MRRIETS 18 thet oY StiFdEe bF fHie an

capsule (i )isc aaraw- 404 Iheimgthogdaceording o any of the

preceding claims, wherein the outlet face of the capsule (1) opens at a

pressuré of & than 4 BaS, prefetablymdrel 18haH 65548 Smost

preferred more than 8 bars. 5. The method according to any of the

mecemqgéﬁgggging a sealed capsule into a capsule
enclosure space of a beverage production device by
a relative displacement of at least two enclosing
members (9, 13) which define the capsule enclosure
space,
- opening an inlet face of the capsule (1) and
injecting a fluid under pressure into the capsule
in order to open an outlet face of the capsule,
the opening being assisted by the fluid pressure
inside the capsule,
wherein the capsule is provided at its outer
surface with sealing material (8) which is exposed
to the fluid pressure in the capsule enclosure
space, and
- after enclosing the capsule, having the fluid
pressure reigning in the capsule enclosure space
at least partially act on the sealing material
(8), such that in turn the sealing material (8) is
pressed against one of the enclosing members (9,
13) thus constituting a flow resistance,

wherein the sealing material (8) 1is plastically

deformed under the pressure of the fluid.

2. The method according to claim 1,
wherein the fluid pressure acts on the sealing

material (8) such that the sealing material is
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wherein the two enclosing members (9, 13) at least 20 partially pinch the
sealing material (8) and a flange-like rim of the capsule (1). 6. The
method according to any of the preceding claims, 25 wherein the
displacement of the enclosure members 2, 13) follows an essentially
translational trajectory in its final approach phase. 7. The method
accordimy g obthepregeding t30 thirms cWheteie thiesdslingemateriag

(8) is at least partially compressed by the encloging members (9, 13)

when closing the capsule enclosure space. 30 8. The method according
to any of the preceding claims, wherein the sealing material (8) is

compressed byr{he fluid.presgere. o nkhe-methad; accordipgto any of
the preceding claims, wherein the sealing material (8) is inelastic. 10 10.
The methdefraccording té any of Bie protedinyr efRfms, Wherehs tHe- g

sealing materal{8) issselacted from dhe greup seprsing fintes,Raper,
cotton, viscous paste, foam. 15 11. The method according to any of

claims T't6'8 " whafeifi {fid Saafitty Rateri 8 R esiientin encLosing

members to the outer surface of the capsule (1) is

narrow.

4. The method according to any of the preceding
claims,
wherein the outlet face of the capsule (1) opens
at a pressure of more than 4 bars, preferably more

than 6 bars, most preferred more than 8 bars.

5. The method according to any of the preceding
claims,
wherein the two enclosing members (9, 13) at least
partially pinch the sealing material (8) and a

flange-like rim of the capsule (1).

6. The method according to any of the preceding
claims,
wherein the displacement of the enclosure members
(9, 13) follows an essentially translational

trajectory in its final approach phase.

7. The method according to any of the preceding
claims,
wherein the sealing material (8) is at least
partially compressed by the enclosing members (9,

13) when closing the capsule enclosure space.
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part. 20 12. The method according to any of the preceding claims,
wherein the sealing material (8) is attached to the outer face of the
capsule (1) by gluing, welding, press-fitting and/or crimping. 25 13. The
method according to any of the precedingOclaims, wherein the sealing
material (8) has a thickness of 0.3mm to 2.5mm, preferably 0.5 to 2mm.
30 14.- The methtel ascordidgac apydftiie preceding Eldims, whersd ihg
engagingl%gf@é:’e (9, 13) of the enclosing member presents corrugations
which are 31 at least substantially closed by the pressurized sealing
material (8} rE5. 1A béverage produdtivhcsystdm (Eompfisifi§ B rs eagsuley

enclosuge, space which.canssglectively enclose a capsule (1) by a relative
displacement of at least two enclosing members (9, 13), - a

beverage-ingredient containing capsule (1) comprising an outlet face, and

10 - a fluid injetien member for injecting fluidaHpderspressureratathen g
capsule (1), the pressure of the fluid injection assisting in the opening of
the outfet fdBS wherein: - the capsule (1) is provided with sealing material

wherein the sealing material (8) is inelastic.

10. The method according to any of the preceding
claims,
wherein the sealing material (8) is selected from
the group comprising fibres, paper, cotton,

viscous paste, foam.

11. The method according to any of claims 1 to 8,
wherein the sealing material (8) is resilient in

part.

12. The method according to any of the preceding
claims,
wherein the sealing material (8) 1is attached to
the outer face of the capsule (1) by gluing,

welding, press-fitting and/or crimping.

13. The method according to any of the preceding
claims,
wherein the sealing material (8) has a thickness

of 0.3mm to 2.5mm, preferably 0.5 to 2mm.

14. The method according to any of the preceding
claims,
wherein the engaging surface (9, 13) of the

enclosing member presents corrugations which are
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15 (8) at its outer surface, which sealing material (8) is geometrically
arranged in order to be exposed to the fluid pressure in the capsule
enclosure space, and - the capsule enclosing members (9, 13) and the 20
capsule (1) are geometrically arranged sath that at least one of said
enclosing members (9, 13) is engaged by the sealing member (8) of the
capsule¥t) Lewiet tiiaibféctof 1he Hiliddresserelbrinid prasent hetweed

the outeg suifag q{]g{eegqpaslule( §]>).acting 25 on the sealing member (8);

wherein the sealing member (8) is pressed against the cooperating
enclosing member to form a flow resistance which is effective to enable

pressdre i”A*@e%Pﬁ&&e(@ﬂ%cﬂ@@ﬂ@?@?@t@%U the 38 .0psning of the
outlet face. wherein the sealing member (8) is plastically deformable. 32
16. The'syteMUdofdifig T8 Cldfm s Sherdin'the sealing figihber’8) ¥s

defognabledinder theqressure offiyidiinjection: 94 7a Thg systefdnt ot
accordinfggo any of claims 15 to 16, wherein the sealing member (8)

matétfal 1€ Hiferblittothe hswhdl e5sttdthg the ¢adsule (1). 10 18.
The systemokanyef claigs15 40,17 cwvheseinithe sealing material (8) is
selected . .
comprising an outlet face, and
- a fluid injection member for injecting a fluid
under pressure into the capsule (1), the pressure of
the fluid injection assisting in the opening of the
outlet face, wherein:
— the capsule (1) is provided with sealing material
(8) at its outer surface, which sealing material (8)
is geometrically arranged in order to be exposed to
the fluid pressure in the capsule enclosure space,
and
- the capsule enclosing members (9, 13) and the
capsule (1) are geometrically arranged such that at
least one of said enclosing members (9, 13) 1is
engaged by the sealing member (8) of the capsule (1)
under the effect of the fluid pressure being present
between the outer surface of the capsule (1) acting
on the sealing member (8);
wherein the sealing member (8) 1is pressed against
the cooperating enclosing member to form a flow
resistance which is effective to enable pressure in
the capsule (1) to rise sufficiently until the
opening of the outlet face.
wherein the sealing member (8) is plastically

deformable.
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from the group comprising fibres, paper, cotton, viscous paste, foam. 15
19. The system of any of claims 15 to 18, wherein the sealing material (8)
has a thickness of 0.3mm to 2.5mm, preferably 0.5mm to 2mm. 20 20.
The system according to any of claims 1530 19, wherein the outlet face of
the capsule (1) is designed to open at a pressure being in excess of the
ambiehfprestbfe by Atcrd thar a1sdirs, 25 preférably moare than 6 bars,

most preferred, more than 8ibars 21, The ystem.acording 19 80y of g

claims 15 to 20, wherein the engaging surface of the enclosing 30
membel présents BérrugatiohsuvKich e &t feaist substantially closed by
the pressurized sealing material (8). 33 22. The system according to any
of claims 15 to 21, wherein the two enclosing members (9, 13) are
designed to SBRectively TBoperftE MiththECsealingrhembet(8) oflthe t©
capsule (1) by 5 engaging it with a pinching movement which follows an

essentially translational trajectory in its final approach phase. 23.A
capsule for &HtaminY 5%%@1%@%9%8@6‘?&9?30&% dBpsEle’ @] befhg

provided with erdedieated: sealing member 48) aldtsseutentacey the
capsule (1).

18.The system of any of claims 15 to 17,
wherein the sealing material (8) 1is selected
from the group comprising fibres, paper,

cotton, wviscous paste, foam.

19.The system of any of claims 15 to 18,
wherein the sealing material (8) has a
thickness of 0.3mm to 2.5mm, preferably 0.5mm

to 2mm.

20.The system according to any of claims 15 to 19,
wherein the outlet face of the capsule (1) is
designed to open at a pressure being in excess
of the ambient pressure by more than 4 bars,
preferably more than 6 bars, most preferred

more than 8 bars.

21.The system according to any of claims 15 to 20,
wherein the engaging surface of the enclosing
member presents corrugations which are at least
substantially closed by the pressurized sealing

material (8).
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the sealing member (8) being made from an inelastic material, which
sealing member material is different to 15 the material constituting the
capsule (1) and is plastically deformable.

22.

23

33

The system according to any of claims 15 to 21,
wherein the two enclosing members (9, 13) are
designed to selectively cooperate with the
sealing member (8) of the capsule (1) by
engaging it with a pinching movement which
follows an essentially translational trajectory

in its final approach phase.

.A capsule for containing a beverage ingredient,

the capsule (1) being provided with a dedicated
sealing member (8) at its outer face,

the sealing member (8) being made from an
inelastic material,

which sealing member material is different to
the material constituting the capsule (1) and

is plastically deformable.



