1 Capsule with sealing means The present invention generally relates to
capsules for containing beverage ingredients, to a beverage producing 5
system for use in connection with such capsules as well as to methods for
producing beverages on the basis of ingrddients contained in such capsules.
The background of the preggatitwentien isdaa figlyl aki@ £apsules which
contain beverage or other comestible (e.g. soup) ingredients. By means of an
interaction of these ingredients with a liquid, a beverage or other comestibles,
sucha¥foPEXftpte W@Wb@ﬁﬂﬁﬁﬁbﬂy ThE Hitefactibl caftie’fors For
exanwpletant extractiory brewingi 15:igselution, ete. prodess: Surch acapsgleny
is pagticidary adapted-to eontaim greund coffee in @rdertoproducesa coffee as
beverage by haying hP&WatSEHBQSEH%ES%‘é@@Eﬁ%Q‘e capsyleand drajning, ¢
a coffee beverage from the capsule. 20 A cap sul eas shown in FR 2160634
relaté$ %6 3R apparafus fot ma%ng ot bevgrage from a cartridge in which

a water injection device is placed hermetically against the upper side of the
cartriige. Phelwatenmjectiontdevicerinskudes ansealtwhich is appliedforethe of
1apperdim of dhe 2hicapsule, Hawever, the sealis parhafthearparatus E(Fé g.
0361569 Al dorg-:-s nof.. shch a sgaled caggulefbut a coff e flltetr unit WI;jHCh |§ese
not seaﬂgd whe placed into the' coftee machine but Sir S|mp pressr}ltte ina
cartridyfe $6 ta8inY, suththat Water'ca'b8 pourdd oR & fiter9Fapef provideds”
at the opentuppersside of theasoffewfilteramit. T osevaid spilling dfawvatepduced.
outsidedhe:filter amitissuppanring the pesipheralgportion of mfiltaropaperdswing,

1@#”n8§gsolution, etc. process. Such a capsule is particularly

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.

20 A capsule as shown in FR 2160634 relates to an apparatus
for making coffee beverage from a cartridge in which a
water injection device is placed hermetically against the
upper side of the cartridge. The water injection device
includes a seal which is applied on the upper rim of the

25 capsule. However, the seal is part of the apparatus.

EP 0361569 Al does not show a sealed capsule, but a coffee
filter wunit which is not sealed when placed into the
coffee machine but simply press fitted in a cartridge
30 casing, such that water can be poured on a filter paper
provided at the open upper side of the coffee filter unit.
To avoid spilling of water outside the filter unit’s upper
rim, the peripheral portion of a filter paper is clamped
between the outer rim of the coffee filter unit wall and
35 the surrounding wall of the machine. Such a design is a
device which filters a beverage at atmospheric pressure
and which is so not adapted to withstand the typical water

injection pressure of e.g. more than 3 bars or even much



between the outer rim of the coffee filter unit wall and 35 the surrounding wall
of the machine. Such a design is a device which filters a beverage at
atmospheric pressure and which is so not adapted to withstand the typical
water injection pressure of e.g. more thar3 bars or even much 2 higher
pressyrenwhich reigns in the,capgule whgnan egpresso-style coffee ishen  an
prodlécs:ec}.eléRoz_GSJ{E?‘Bg glgg%rei%esl a Iowo%%sct efiéter cartridge adapted 5 to be
brewed at relative 9’ Ow pressure in a Beverage'device. The body of the
capsule is entirely made from injection-moulded plastic, preferably
polypidpylehéds theanain benstiudntvof tes tagsulecsThe gapsilkokasdaprted
ftangedikeimynadenf the same material asothe praip constitugntl0ithe age
capsyle,which '%ltl@us_k%ﬁ?gegfdugﬂg closyee, of the deyice gbouf the capsule,

The ¢apsule is combined to a brewing device Wh-ih is a bayonet-like closure

systemitich Appiidd d65urd irses on'the ‘alpsite’s ikt WHICK Gepahdddn ¢
the tightening t6igue applictt by fife 38 UBThérefore2Rife tapsale ' srirhignge
crushed epriona peiit at vhitk ascertainseat effect cantbe obtainedrOnétuent
feroblem {s,thatdtis nat passible with a simple, flange-ikeinim, eveawith ap +he

increase .og ethlgl%%% S, aede <95f1 th% fgmeﬁlgstlc matplréal as the b%cll)é o(gthgo N

v S L cCapsu S . Ccom
capsufe tjh_at normally 2 requlr%s a sufficient rlglglty, to prowd:e a seal effect
whichi§ €bftftieftio Stop Watéi or niaintain® €ohtronéd ifternal préssuray stem
levelvai the elevatetsrelative pressive ofextractiore i.eawithin aspressur@hich
range suéficient to deliver an gspeessoglike soffee withares. burthetmorngser .

15 mpst madern beverage machines haye closute, devices that close atia e 4t
predefined closuie force and do ot depend on he yser's force therefore ,
requiringan adaptraftlon of the sea? S the machine and Mot the opposite. 50
Systethsdd-methods it obrairfigfiGid"Eorhestibiégfrbt Stibsthceske rim,
containing capsulesare forexample khowh from&R-A-542470 (Counterpastme
of U$ 5:402.704)cEhe capsule 2l asshown iniEg.chpasafrustteconically-1 v
230 shapgd cup 102 wiyeh may be filled &0, with roagted and . c..1 errect
which is sufficient to stop water or maintain a controlled
internal pressure level, at the elevated relative pressure
of extraction; i.e., within a pressure range sufficient to
deliver an espresso-like coffee with crema. Furthermore,
25 most modern beverage machines have closure devices that
close at a predefined closure force and do not depend on
the user's force therefore requiring an adaptation of the

seal to the machine and not the opposite.

30 Systems and methods for obtaining fluid comestibles from
substances containing capsules are for example known from
EP-A-512470 (counterpart of US 5,402,707).

The capsule 101 as shown in Fig. 1 has a frustroconically-
35 shaped cup 102 which may be filled e.g. with roasted and
ground coffee 103 and which is closed by a foil-like tear
face cover 104 welded and/or crimped to a flange-like rim

which extends laterally from the side-wall of cup 102. A



ground coffee 103 and which is closed by a foil-like tear face cover 104
welded and/or crimped to a flange-like rim which extends laterally from the
side-wall of cup 102. A 3 capsule holder 111 comprises a flow grill 112 with
relief surface element members 113. Thé capsule holder 111 is

aCCOBHBQQ@I@%i&i&%§UI@ﬁqﬂ ééﬁ&%@e%h has @d@t%@i\&@” 124 and.g bokg s o ¢

127 for tI%e Passage of extraqged co{fﬁ beverage. As can be seen from fig. 1
sSurrace e ment empers . .. .

the extraction systemnfurtIﬁer comprises a water injector 107 having a water

inlet 10 channel 120 and an annular element 108 with an internal recess of

whichltee shapelsubstamiaily cotrespoads dorthe outer shrapeof theccapsulé.l S

©n itsrouter padk the anpuler Mmembearn 108 comprises-a spiing 1227hokdirg ahe

ring 123 é%ﬁgree'%%SiIQQttPQ&@epéué%9E‘ecé3rB8'\%iPQg%f extraction. 15 In

operation, a capsule 101 is placed in the capsule holder 111. The water
injector 107 perforates the upper face of the cup 102. The lower tear face 104
of thé tapstle ¥estssi therradidlyarrangetrmertibets B3 ofthe Zcapsiiesr
holderoiktt.i ke water is irgectednthwougi the channel 120 ofdhewsater inlet
1i@jec@{a1{917e§nq impinges an T%Q@ﬂa@%ﬁ&@ﬁ?@- Tb@_ prassurein theternal
capsule 101 |r<l)%r_ea}s£gk§_ncqltehestgar face gS 104E @q§%5|gg!)/rfollows the

TYECESS ape subStantia esponds to the
shape of the radial opening _
outer shape of the capsule. On 1ts outer part, the annular
member 108 comprises a spring 122 holding a ring 123 for
releasing the capsule on completion of extraction.
15
In operation, a capsule 101 1is placed 1in the capsule
holder 111. The water injector 107 perforates the upper
face of the cup 102. The 1lower tear face 104 of the
capsule rests on the radially arranged members 113 of the

20 capsule holder 111.

The water 1is injected through the channel 120 of the water
injector 107 and impinges on the bed 103 of coffee. The
pressure in the capsule 101 increases and the tear face
25 104 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
tear face reaches its breaking stress, the tear face tears
30 along the relief members. The extracted coffee flows
through the orifices of the flow grill 112 and 1is

recovered in a container (not shown) beneath the bore 127.

The principles of this extraction process as far as it can
35 be maintained in connection with the present invention can

be summarized as follows:

- An initially sealed capsule is inserted in capsule

holder means;



relief members 113. Such radial opening relief members could be replaced
by pyramid-shaped reliefs or other shapes of relief. When the constituent
material of the tear face reaches its breaking stress, the tear face tears 30
along the relief members. The extracted cbffee flows through the orifices of
the flow grill 112 and is recovered in a container (not shown) beneath the

bore 127._ The principles, of this elxéraction process as faras it can 35 be
. . = .The capsule older means 1S then introduced
maintained in connection with the present invention can be summarized as

follows: 4 TheeE&p€HBholder nidkhs i&theh introduced dssdtiated tothe the
water injectionehéarss ofitHe that amachine suchethanantannillér elenient. 4)

@08 in Fig. 4).2surraunds the sealedhicapsel dn a first wall of the capsule at
least one opening is generated. 10- Water entering the capsule through the

opening irlthIe firstfwall |ts intelracti?gtwith the in&;%redie{ltsl conIL_‘ained in the |
capsule while'traversing thiihteridr of the CAPSUIE ahd isTREN MAde 15 TEave
the capsule tHro8i§h%t3E&St-one opening/perforation

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

15 created in the second wall.

The ingredients in the capsule constitute the "bottleneck"
of the flow path of the water and will therefore cause a
pressure drop between the upstream and the downstream side
20 of the 1liquid flow through the capsule, which pressure
drop will even increase during the interaction between the
liguid and the ingredients for example due to a swelling
of the ingredients. Correspondingly it has to be assured
that the only water flow is actually taking place through
25 the interior of the capsule (arrow Al) and that no water
can flow from the water injector into the interstice
between the annular enclosing member 108 and the exterior
of the capsule 101 and then to the draining bore 127 of
the device. The arrow A2 illustrates this undesired water
30 flow path. With other words, any water flow exterior to
the capsule 101 has to be stopped 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-draining bore.
35 In the embodiment as shown in Fig. 1 such sealing
engagement can be achieved at least to a certain degree by
the pinching engagement between the annular member 108,
the flange-like rim of the side wall of the capsule 101
and the capsule holder.



15created in the second wall. The ingredients in the capsule constitute the
"bottleneck” of the flow path of the water and will therefore cause a pressure
drop between the upstream and the downstream side 20 of the liquid flow
through the capsule, which pressure dropwill even increase during the
interaction between the liquid and the ingredients for example due to a
swelling of the ingredients. Correspondingly it has to be assured that the onl
pned T b e L o e el g
(arrotiPAfand'that %&Wﬁtﬁﬂcaﬁﬂﬁﬁﬂfﬁ@m theSvatEFmjECtor intd'the Mt&rstiges
betweehithe iamularcenciosing Miember 108 andfthé lexteriorof the €apsule be
501 and then te-theidrainiag bate 1279fthe«device. The agewaA2-hustrateshe
this undesited water 30 flow. path, With otheswards, apy watey flow exteriare .
to th% capsule 10tlhhas%o be stopped b%/ atsealén% eng%gement bemtg .
positiohed i the inferStice befivesh the Amidiar niembBér 168 andthe dxpsule
101 &fdlin the Flowrpattbatieehn thé Watdrinjéetorand thecm the beverage
beverage:draining bore.i3% In thiecembodiment ag showreireBigedl sueh fully
19ealingengagerment.can be achieved at lsastto.a cedaindegraeshy then the
pinchlirqg enga etrrsmerétolr)l%ta\{vieeen th.ena dﬂma&m%@ er 108, the flange-like rim

of the side wall of the capsuﬁle %Oi and the cgpsu e holder. S In case the
sealing engagement is not working properly and water is flowing outside the
capshtite, noopressuea suffivient toccauserthietteafingooftheitedr faceviwilcbe Bhis
built upansice thecapstie or ialternatively, the peessurewill heieausing Nthner
16omplete tegring,of the tear face and,therefore, apgarextraction;of the, o s 41 .
subs%aq;%e. Iril_js],uch a scenarig water will b% drained from the b}?v%%aege 1i
produétlon device V\‘/'lqt%rou?ha\a}ﬁ%%?elr%%tedo or%ﬁﬁy 165hteracted under -9
suffiGeAPARE%lite é6ndifions Wit theShgrediBatScontairrédiRr tE capsirehed
An improverhenteould de=thougit of agcdrding 4o Wiicl thissedlingdvantages
engagementds further improved bydiningsthesinner 1o wallobthe aandlagsules
Agembep with,5 [ubber-elastie matetial, Wil oher yvords, according Jp.said . o
approacvh the sealin engagement is assured by structures fixed to or

attached witlr e bev&ragedprbdticing 8évics “Fhista Hisadvamayesifthat S
after the usesefna substahtialivumbed obgapsules passing the no longer
properly efficient sealing.

25 Any ,leak, at the exterior of the capsule reduces the
pressure build-up inside the capsule. On the other hand,
it is well known that a sufficient extraction pressure is

a key factor for the quality of espresso-style coffee.

30 The present invention correspondingly aims at an
improvement of the sealing engagement positioned between
the liquid inlet and the beverage draining side of such a

beverage production system.

35 It is thereby the central idea of the present invention to
transfer a resilient part of the sealing engagement from
the beverage production device to the capsule. The
advantage is that any resilient sealing member 1is only

used once (i.e. only with the associated capsule) such



20 a wearing off of the fixed sealing means can take place such that the
quality of the produced beverage is increasingly deteriorated by water

passing the no longer properly efficient sealing. 25 Any ,leak, at the exterior

of the capsule reduces the pressure buildéup inside the capsule. On the other
hand, itds well kngwin that,a sufficient,extraction pressirads a key factarfohireq
the qualityof espresse:style eaffee. 30 The present invention.canespondingly
aims atan imp ovement 6f the seaﬁing engagement positione etveen the -
liquid inlet and the beverage draining side of such a beverage production
systémt 85 tihisttherebytivs eamtralideatofthe tgresentsinvehtioA to drarsfeita an
mesilienppart-oidhe sealingrengagement fromstherbeverage qreduction deyice -+

to the capsule, Theadvaniage shatany, resilientsealing memneris iy o5

i
used once (i.e. only with the associated capsule) such 6 that a proper ,
functidhing SFiHe Sealfny €an BE assured andnd hygidnicprobleftis carc® 10
occuf @t fife séaling Hiember NotéRRdt the presertirivention thisespesahynt
aimsiatiambimprovement of the capsules, such that state-of-the-art

1lpeverage production devices with built-in sealing means as for example

ShOV\ﬂlin EP-A-5%2470 can also lae sed in connegtio WitQa ca sule
b h th f_th
accordlﬁg fo Pheecpreéanta}ﬁvéﬁt\lfgn. 1%yThnéegtr)LjsectQ|s ac%%vetf %y means of the

featut88 oF e idepehdeht claihs, THEPGEPeRding tifis d&vETdp further the™
centrah fdesze of tvel prekent ddvérdtiore IS Attording 16 &cfirst aspect of the
present invention a capsule for containing beverage (or other liquid

1gomestibles)ingredients is praposed, The capsulgds designed for nsertionn ,
a beverage produfctlon dewcg in order to have a liquid under pressure have g
entef e 20 ecapsu(féf and 8 irtéract fith 1ie ?nrgarggient 9h theocapesrule. Haut

AccotdifeStelthesiiventoy ive ottérSsuriace BF fiRPESSsule Tomprisesale  1is
resiliéat seakng Membersheingsiructurallyparanged tortelinca sealidgvice in
engagemaent with atleasta matghing pressing surface obthe beveragesd the
Rroduction, device, The resilient sealing mergber. gtthe capsje jg deformed, ,
when the capsule is put In sealing engagement,wﬂ% the enclosing member o?

thetﬁﬁ%ﬁ%&?pnﬁﬁﬁﬁﬁ%%ﬁ%ﬂ&&'ﬁﬂf Invention the outer  surface of

the capsule comprises a resilient sealing member being
structurally arranged to be in a sealing engagement with
at least a matching pressing surface of the Dbeverage

25 production device.

The resilient sealing member of the capsule 1is deformed
when the capsule is put in sealing engagement with the
enclosing member of the beverage production device. The
30 deformation leads to an initial biasing of the sealing

member against the enclosing member.

The sealing member can thereby be resilient due to its
shape and/or the material used.

35
The sealing member can be bendable so that it can exert a
biasing force against the matching pressing surface of the

beverage production device.



30 deformation leads to an initial biasing of the sealing member against the
enclosing member. The sealing member can thereby be resilient due to its
shape and/or the material used. 35 The sealing member can be bendable so
that it can exert a biasing force against thé matching pressing surface of the
beverage %%L&qr?ﬁ*ﬂ% I_7cIHe §§§Bn%@?8@%ﬁ@§§§bﬁ§%eﬁeso that the
compressible so that the sealing engagement is ghtaine e press
e g e o B2 bR Arbes e e °F
on the SealiRg'hertber, Fem A firstB uncbivipféssed thicknBSs oftheapstie’s

to a secordicempressed thicknéssof ramembendiiessealing-member ¢amst
IBe magledintegrak taitheccapsule o5 be assoeinted as pseparatedpiece tostheond
capsple, Indbe 19 lafter case the sealing mgmber can be removable or,

alternatively, can be fixedly connected to the capsule. The sealing member
can for example have the shape of an 0 or L-shaped ring. 15 The sealing

membe? cafde BfaBlREP s tHe Bapsul@dihg ah HtiesiveeOF by (ffethidiorT
ultrasenieswelding cAlternatively the sealing member carebe hetdiirepositionthe

1gurrounding the capsule,due e tsiinherentipaterial 20 tepsionorsiraiehing, -,

charagteristicsc..ln a_Lnothergo sib emoﬂodimentét e e%lingcmember may be
pincﬁe& %ﬁﬁe lc\z];lepsﬂle rcnaaterglgl. The %a%%ﬂfé can be r%adeeofcpa\ggtlilcs ora

metal such as 25 e.g. aluminum.
The sealing member can for example have the shape of an O

or L-shaped ring.
15
The sealing member can be attached to the capsule using an
adhesive or by (thermal or ultrasonic) welding.
Alternatively the sealing member can be held in position
surrounding the capsule due to its inherent material
20 tension or stretching characteristics. In another possible
embodiment, the sealing member may be pinched by the

capsule material.

The capsule can be made of plastics or a metal such as

25 e.g. aluminum.

According to another aspect of the present invention a
capsule is proposed having a base body and/or foil member
made of plastics material, wherein at least a portion of
30 the base body is designed to be perforated when properly

placed in the beverage production device.

According to another aspect a beverage producing system is
proposed comprising such capsule and a beverage production

35 device.

According to a further aspect of the present invention the
method for producing a beverage 1s proposed in which a

pressure-tight sealing engagement of an element of the



According to another aspect of the present invention a capsule is proposed
having a base body and/or foil member made of plastics material, wherein at
least a portion of 30 the base body is designed to be perforated when
properly placed in the beverage productioh device. According to another

aSp%&@&%\@a%Bw% SX%‘%'IU@ IDEQQP_S%d CIPIisiNg suehLsapsyle e
and a beveraoe production 35 devise, Agcarding (o3 furiheraspect offhe .,
presentplnventlon the method Tor progucmg 3 bev&age is proposed in which

a preéssurEtiyht Sakiig ENGAGRMER B i eleménttofthe 8'bevefdige-ne cuP-
produétion devicecard alseatingrhember dfithe fcabsuleabsuresrinat tive onhyhe
Ipjuid mediunflow path betweendhe perforated opening in the top wall of the
cuplike base and the opening in the foil member traverses the 5 interior of the
capsule. Aﬁnother asgect of %he tp}{esent invention, relates to a beverage
prod(SiRg Reth6d acgorditt towhick bttt i the BESE body ahd tR& 18I ©° @
membReYof 3¥eh RapSulel BotiBelrf1 G Aticof plasticsT perforativns dre the
generated. dheytesmd matehifgipressingesurfgces ashused beiein idtypicalyiag
1eortion @f the beverage proguction devisgs are generated.

The term "matching pressing surface" as used herein is
typically a portion of the beverage production device.
This can be a surface of the enclosing member which 1is
15 typically one part of the device which covers at least one
side of the capsule wupon closing of the device to

encompass the capsule.

Further advantages, features and objects of the present
20 invention will become evident 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.

25 Fig.l shows an extraction capsule known from EP-
A-512470,

Fig. 2 shows a first embodiment of the present
invention in which a capsule is placed on

30 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
35
Fig. 4 shows the first embodiment in a state, in
which a capsule has reached its closing
position Dbetween a bell member and the

capsule holder,



This can be a surface of the enclosing member which is 15 typically one part
of the device which covers at least one side of the capsule upon closing of
the device to encompass the capsule. Further advantages, features and
objects of the present 20 invention will beBome evident for the man skilled in
the art when reading the following detailed description of embodiments of the
present in%(ention taksiggmirré coanjungggn é/vcighl%he fi\gyé%s og %he englosedl
drawings. ZJBQI:ig.f shows an extraction capsu?e known from Ep- K%Sﬁfm,
Fig. 2 shows a first@hbotiment ofthé pre8&AtRTentdlin Whicho®Edpsule is
placed on 30 the capsuie hotdertbut hias ndtiyettreasheaditselosing position
in the beverage preductiondevige whige 8 shows-ap emnlargeddn view oEEig. 2
35 Fig. 4 shows thggg%%@bgggng%@igft%tgs in which a capsule has
reached its closing position between a bell member and the capsule holder,
9 Fig. 5 shows a perspective view of a capsule holder, a bell member and a
capsule aédrdirfy tPESirst etRisoditnetit A &iBisesiticr intWhichTRE Tapsule
has not yet reachedlrts=closing position, Fig. 6 shows a second embodiment
1@f the present invention,

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

Fig. 8 1is a perspective view of the second

embodiment,

15
Fig. 9 shows the second embodiment in a state in
which the capsule has reached its closing
position,
20
Fig. 10 shows a third embodiment in which the
sealing member of the capsule is part of
the side wall of the capsule
25 Fig. 11 is a detailed view of Fig. 10,
Fig. 12 shows the sealing engagement according to
the third embodiment,
30 Fig. 13 shows a fourth embodiment in which the

sealing member is part of the top wall

member of the capsule, and

Fig. 14 shows the fourth embodiment in the final
35 state.

With reference to Fig. 2 now a first detailed embodiment

will be explained.



10 Fig. 7 is an enlarged view of a detail of Fig. 6, Fig. 8 is a perspective view
of the second embodiment, 15 Fig. 9 shows the second embodiment in a

state in which the capsule has reached its closing position, 20 Fig. 10 shows
a third embodiment in which the sealing H{ember of the capsule is part of the

side wall-ofithecapsule 25Fig. 111, detailed viewt oL Rig, 10; Fig. 12 shawseq
the seaygg e.nrg?alggment acc rdingéo the thir embodimept, 30.Fig. 1?51 SQQ‘é"ngn
1 N

r 1 O, 4a certaln es1lgn o a Ccapsu 1
a fourth embodiment in which the sealing member is Bart of the top wall

member Of the Eapsuldland e FigPEA SRowsSTRE 6Gth BmbodiméntinPase
the finafi85staté. 40 Nbte that infthielfoliowihgithe iveation willlbe explaimedbe
mefertingde a-eedaindaesighn-oka capsulgnse.cx design ageordiag e whichuthe:,
capsule.gomprises a cup:like.base body.and,a clgsing foil member, Howeyer,
it is to be 5 understood than other desggns of the_capsule are viable, such as
e.g. CAPSUIEE haVing AR ifvérted €8n8 oA ferticttar tohn Wit 18 esZRRtiaN 9
matchidd and BpPosihg wdlls (B3 F6ils ety sedled &Ethe €lg. rig:shapeasd
edge=Generalby accapsufe ascordingtd the preseniing to the present
10 invention comprises at least two opposing wall members
which are connected to each other at the edges to form a
sealed flange-like rim area, thus enclosing a sealed

interior.

15 Comparable to the prior art also this 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 can e.g. occur as soon as the pressure

20 inside the capsule exceeds a threshold value. The word
"tearing" includes actions such as breaking, cutting or
puncturing as well as typical tearing by stretching the
material beyond its tensile strength. Note that the relief
elements can have any protruding shape able to cause a

25 (partial) tearing of the foil member. As an example only
pyramids, needles, blades, bumps, cylinders, elongated

ribs are cited.

Within the capsule 1 ingredients 3 are contained, wherein
30 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 of the capsule 1 and then

interact which such ingredients 3. Preferred ingredients

are e.g. ground coffee, tea or any other ingredients from
35 which a beverage or other liquid or viscous comestible

(e.g. soup) can be produced.

Fig. 2 shows a state in which such a capsule has been

placed on a capsule holder 13, the foil member 5 resting



10 invention comprises at least two opposing wall members which are
connected to each other at the edges to form a sealed flange-like rim area,
thus enclosing a sealed interior. 15 Comparable to the prior art also this
embodiment shows a capsule holder 13 Baving relief elements 12 which are

gezigjiﬁ%%te@éﬁﬂ% pi@ﬂ_?ﬁ%tﬁta fail @%@b%rf? €lesing0ff.a cupdike-hase ang
ody, 4 of the capsu tearing of the foil member ca ur as
soon as the rgsgs%reebz msl;g 8heizl'cagsu e exceec edsPa thEre% oﬁogvalue ﬁ'%%

wordP e ariig SInChIIBESEGHs §HEn a8T5Teakig: Huttilg BF ptnéturitly 48
well as typicahteansgdey stretchind thé avateriat beyond itsitensife sireagti.he
Notedhat; the-relief elementsican have amy protsydingsshape-able torcause a

25(p§g@@e§agmg szthlSlfQ" MEMbeY ,ASan gxample QP'th3éraf%19§r peedles,

blades, bum S, cyln ers, elongated ribs are cited. Within the capsule 1

mgred‘aer%ts are confealnéd QWheréin 30 the® mg?eallen?s 3 ara sE18&ted 'such
that &W@%gé%aﬁ%ﬁ%&dc@&Wh@ﬁ%ﬁ@% Ui BHiEriRg thé eapbrrLe
in the region of the top wall 17 of the capsule 1 and then interact which such
{imgredients 3. Preferred ingredients are e.g. ground coffee, tea or any other

mgre[\q ecnts rpbs&w%c bevebrage or othekll%wd Qr vis %OUS?E cog;nlestlpll

(e.g. soup) can uced. HEg 2'shows a state in'which such a capsulé

has b&&n placed'6n HESpAHE htdES TS he' fofl BB 5 Féting 1176n tihe
reliefcelememntelss side dfstheccapsule holderitd apduhercurelike base body 4
of the capsulei L bejng alneadypastly surungedrby thel ckeymierential wall
185 of an enclosing member 9 of the beverage production device. The 5

showaenclosmuaﬂmember Qas the spage of a beg Other sha )es are viable,
8 Fﬁ1 Fo inc e one of more 1n ilters.
whereiit the esign of theinterior
bottom filter can be placed in contact with the inner
surface of the foil 5 and/or a top filter can be placed at
least partially in contact with the inner surface of the

20 body 4.

In another mode, the capsule can also have foil member 5

which is flat or even curved inwardly toward the interior

of the chamber and that deforms at a certain amplitude as
25 a response to the pressure exerted inside the chamber

during the extraction process.

The enclosing (bell) member 9 furthermore comprises an
annular support skirt 18, the function of which will be
30 explained later, an external thread 19 for mounting the
bell member in a beverage production device and a water
inlet opening 20 for feeding a liquid such as for example
hot water under pressure to a water injector 14 which is
releasable mounted (screwed) to the bell member 9.
35
Note that the thread 19 is just an example for connection

means, be it releasable or permanent connection means.



contours (recess) of the enclosing member is generally adapted to
substantially match the contours of the capsule 1. 10 Note that the foil
member 5 as shown is not exactly flat due to a defined over pressure inside
the capsule, which over pressure is geneldted by introducing e.g. a protective

gas when B@Mi%%ofﬁ@r%%a%f”etﬁé TB@@%@ %ﬁ%élﬁ?ci;[‘&}ud@éiﬁece,
of more Ener filters. At %tt%rg Cfil}ter can t%e Pla eggg contacttv}\{iéh %h inner
C

: S b
surface of the foil 5 an or atop filter can be pé at feast partia?yin member

cont&XWiftY BAE- ifhelsurfate dfthe 2OF5UY 4 MLERGRT Indd¥ 'the tapBule™e
can alsodraverfoilimehitrerB whicteis flatcoreverp sape deinwaraiotonwardithes -
imterior of the chamber and that deforms at a certain amplitude as 25 a

respease ip (e pressure exerted ipside.the #@%QPSQ%H%ESM@CE | Dage,

process. The enclosing (bell) member 9 furthermore comprises an annular

suppBttskirt 18 thefunction OF Which will 5&™ 36 expraindd At an exferral™ P
thredtP19 for médntirefthé Betihemberitfa bebYeragePstotkiction devicéangnd
a waterainlekopenimgn26 for Jeeding ankiguid sudlv as for @xamhple het wateby a

1gndef pressure to gavaterdnjestor 14 whieh s releasable mounted (screwgd)e 1
to the bell member 9, 35 %@Jhgﬁoat%kcgﬁnp%erl}é of the t%%”"";%& foration
production dSeV|ce, such asBe.%. the mechanism for isplacin%the el

1

membE? B evehtdai als6the ¥apstle Hold&FartKhobth frofm theGsiiorart ©F
in the field ofrcapstilelbasedcesphesspanaehinesos element 14 protrudes

into the interior of the capsule 1.
15
The capsule 1 comprises said top wall 17, a sidewall 7 and
a flange-like rim 6 with a clamping portion 29, 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
20 capsule 1. Again, other designs for the capsule are
possible as long as the capsule can be sealed and contain

the mentioned ingredients.

According to the present invention the outer surface of

25 the capsule 1 presents a dedicated sealing member 8. The
sealing member 8 can be resilient due to the material used
and/or due to the geometrical shape of the sealing member
8.

30 Further on, the sealing member 8 can be integral to the
capsule 1 or a separate piece. In the latter case the
sealing member can be mounted releasably to the base body
4 or fixed thereto e.g. by welding or by means of an
adhesive.

35
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 harden (e.g. polymerize) once



The water injector comprises 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
10 manually operated or an automatic mééhanism. A channel (not shown in
the digwings) traversesibe pgrforation.element 14 such thatwater cane, s
fed t%}tlkée érétgéior of the;v ﬁggsgle ]ionce tgglpiecrgor{ation element 14 protrudes
into the interior of tHe capsule P18 e capsule f(':omprises said top wall

17, a sidewall 7 and a flange-like rim 6 with a clamping portion 29, wherein

the faif nremiseri3 issealedtersaid flangedike rimi6 toeloseoffhermetically 8,
the cuplike-base badydof the 20-capsulerbAgain, ather designs farthe term

capsule,afe possible as lopg asthe capsyle can be sealed and,contain fifbebber

mentioned lncgiredients. According to the present invention the outer surface

of 25 the°CaApsUid 1 preseits A Yedithted S85ling MiEmBEar 8 “TPhe SeaRMG™E S
membkl 864t be resiieht éitie thathe*makeridl tseerand/e? e to the
geometrical shape of the sealing member 8. 30 Further on, the sealing
1member 8;can belptegral tosthe qapsule har aseparatespigcenthelaftes re :
casebesealing,member gan beymountsd (eleasably (o (e baggbodkd of, ;.
fixed thereto e. - by welding 0 y means of an a hesive. 55 In case the
seaanfrﬁéﬁﬁ)egkﬁ%eg éepfﬁ e PiGEE ANRLABH O the TapSUfe 1, ftafpecone

moumtederthe capsake asieneintedsal pieces Altearatively drcandseapplielde =,
in fluibepyviscousdorprapd thea sanharden{e.ge pobtmerize) oneenddratures

@pplied.qnig the oyter surface of the capsule, which is the case e.g. when
applying silicone. If a resilient material is used for the sealing member 8, 5

preferably rubber-elastic materials are used. The term "rubber-elastic* means
any suitblé tatBfialMianing ThbBér eRstiR inchadifigBr not fimfited Bame as
elastomersy sdiconesd plastics, tatex, datataler others..10 Particttarly suitableas

mategials.forthe seapmemberd arer-EPDMKEthyiene PeapylengiDigReure of
Aonomen. NBR (aqrlie Nirile.Rupben), P& (nermoplastic elastomen. or, o
silicone ru %er..These materials have particular good flex, compressive
prop&fties>&fid tAA rBSi¥e fHigh temperatures 15 without cracking. In case the
material of the sealing member is the same as

In the embodiment according to Fig. 2 the sealing member 8
is resiliently deflectable due to the lip-shaped form. It

25 prolongs the clamping portion 29 of the flange-like rim
but it is not supposed to be clamped so as to be able to
deflect freely under pressure. It 1s made from the same
material as the capsule, preferably plastics. It can be an
integral piece of the base body 4 of the capsule 1.

30
The clamping portion 29 of the flange-like rim 1is
configured to form an annular surface that is clamped at
least partially by the matching surfaces of the beverage
production device. As a result, the sealing member 8 1is

35 released from the forces or stresses that can apply as a
result of the tearing of the foil member 5 onto the relief

elements 12.

The flexible free lip 8 extends from the outer edge of the



the one used for the capsule (e.g. a metal such as aluminum or plastics),
preferably the resilient nature of 20 the sealing member is procured by the
geometrical shape of the sealing member. In the embodiment according to

Fig. 2 the sealing member 8 is resiliently teflectable due to the lip-shaped

form £k 25,Rrolongs the.clamping partion 28;ofihe flangerlike rimbutiitis 0%,
supROsed jo.be. ¢lamped. 50 a5 p.be, able,to deflect feely ynder pressure, It |
is made from the same matenial as the capsule, pre etabl plastics. ft can'be

an intdgral pieeast thebasebddif4 o ie tapstR'EB3ETHR clampiiy Py an
portien2B=of the flangetlikeerimds danfigdiredtto fdrmmannannptartsurface thathe
is clamped &t least partialbrby the majchingrsurfacesofthe beverrgebout 90

prodyction device, A5.2 1gsult, ihe sealing memher 8 15,33 1aleased fromthe.

forces or stresses that can apply as a result of the tearing of the foil member
5 onto the relief elements 12. 14 flange-like rim 6 and is inclined outwards. In

the shewh éhrbbditient effleabrIiristhelddye BFHeEsidé Wil dfthelaced
basesltody of thescapsule pwhictt edge ap beht by arnsanghecA {relative tothe ion

fibat Ckaéﬂpianga@eetépn of the 5-flange-dikedim %re%@a_JHIQ p@ﬂfa@%r%mmeo@arthe
about 90 de%rees %refer blg nc(g)rq%]rised befween 95 an %35 ge%reetes. Not%he
I m

seﬁ%an meg er € enc 81qg mem ween
that suc eflectable sealing me er 8 can be placed at an)g position onto

the c4pstife 12296hG s the Pusitidit 185 S05ptedPiot aifextBfior Sealiff™Per
engageniént oftheisealingrhember@andihe erclosing riember Ibetweseion

the water itjectop 14and the pﬁ%ﬂ&ﬂo&%ﬂﬁﬁl@foﬂl memberhiitie sealingiter
imember & can alse beprovided apthe regipn ok the top wall 17.0f4he, s+ 5 o
capsule 1 slgjérionundjn%ghe water 15 injector 14 when the gtelr |nde}(1:éor 14 s,

ina ﬁgsciﬁén proﬁuéfﬁg intd' the Ihtsfiorof the ctgllp%uﬁggf e Sealing member 7

8 caf &l be arafiged tdtover affetBfAtPortions (BettoM Side @, Portions
flangéslike-rim) of tHe capslle.flange-like rim) of the capsule.

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

25
An inclined sealing surface 15 of the bell member 9 is
designed to cooperate with the resiliently deflectable
sealing member 8 of the capsule 1. The sealing surface 15
is inclined toward the free flexible lip constituting the

30 sealing member. In particular, the sealing surface 15
forms preferably an angle B relative to the sealing or
closure plane P, when measured in the inward direction of
the capsule, of 90 degrees or less. Preferably, the angle
B is of from 85 to 50 degrees.

35
Depending on the form and material of the sealing member 8
of the capsule 1, the cooperating surface of the bell

member 9 can have any shape, position and orientation



20 As can be seen in detail in Fig. 3, the bell member 9 according to this
embodiment does not comprise any dedicated resilient sealing member.
However, the bell member optionally can also comprise a resilient sealing
member. 25 An inclined sealing surface 15 of the bell member 9 is designed

to copperate with thegJgsiliently deflectablesealing membee8of the capsule ne
1. Theeéﬁalgln %lég%g% 12% ig gn%@lnedcgovg%rjjethle free flexible lip constituting

the 30°sealing member. Tn partlcﬁlar, the sealing surface 15 forms preferably
an angle B relative to the sealing or closure plane P, when measured in the
inwakibdirectiors of theo€apdide cef90 degrers ot less cPrefetably athesargle B-n
is of frogn 8% 10 Shdegsees. IRppendinger thedfosmandhvaterial obthe1amp

sealingmember 8.f the capsule, 1,the %%%peéﬂgﬂgﬁ%f%g&fﬁgﬁ bell of the

memper 9 can have any shape, position and orientation 15 which are ,
adapted 15Fa seifing efgadérhertWith tHe seating MEMBer 8 of tid capsuld 9
1. UpBit clesintrsfthardeiice abadttHedcapssiiié cas shbwhn ih 5 Figl 40 e behr
membesfandcapsuleholder 13 ctampriogethepthe capsutsalongestheonto a
1@a[ngi{lge@9&ti% ?&thti’@?ﬂawﬁf@@e”@jl F@fghiﬁﬂéﬁ Qgﬂél}q@@b%@d@ﬂ The
include one. or mare annular raising.portions that firmly pinch ar clamp t .
clam(r.;n?nagm ortion Egréltﬁg ca%aéﬁlegg%trot gelro reflé)eﬁ%ngagortﬁ)rﬁgse&r?acg 1ﬁ%of s

the capst WSFH%?F‘!‘hé‘%lz%ﬂBﬁf“gtBGﬁth &dn frtherYorman denttRagiser e
complementaryan indentation githé surfacen8d. Tarerefere; Antagnufarom  the
chamber=3d is/formedas rstiting fromnthe assemblydmelosure ehthe bellsule

1member 9.and gapgule 13 hplder-13 thatenclases ihe.sealing member 845, «

a rest_yhlt the ca%)slule is firtml Qeld}gn ﬁ%lace and tensile fjorces ar relteased at
the freeeliﬁj that can déflect rrneéfly i the thambertoward 1he inclined Suitace' ™ ©
15 whetet\P 8 petfectwatefigitt sealing tan beBbtalReéde20 Fig o8 SHows tHee
statedhawmich thebellinember 8 anththe capsidedolder Baredyroaghtdmfect
closing ressuyiie-engagement apddue i the water entering the interior of the
psple,ang bulding un,a pressure, her e, pyramigal reljgf,members 42 of,,.
the capsule holder 13 have already 25 produced openings in t.e§oi member

5 of fiePSapSule 1O UHON indeftiof OF the*EQPSHE the Blade'él&iEht 2B GTiRE™ ©
watef ijectordztcreatesca petforation 16rincthe top svalhy7 ohtheledpsuler. of
Whenra:suliiciant pressuneuafiftuid hasbeem baikinside the-eapsuleptheamidal

beve£@g§é¥oqﬂgﬁgers 12 of the capsule holder 13 have already
25 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
30 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
35 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 while the clamping portion 29 1is clamped



30 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 35 sealing member 8 of
the capsule 1, i.e. the flexible lip, is biasetbagainst the corresponding inclined
sealipgspface i efthesengosing membee9 gEhe annvlar supped skirk 48 he

now gg\algrlsnthe end g&he élangg-likecgén 609_;c trs'lelceapsule 1 vg%e tkr1emain in
clamping poﬁion 5955 clampe %6. between surfaces %f) 37 0f the device to
ensuré tHat'the seafing MEmis& s aRd tie capshle ‘as suth rémaitfih!pdsifoir -
wherstive sealing sufate I eftherbelf mamber ekerts seeertain pressare 8 -
fprce of the sealing member 8. 5 Actually, the lip-shaped sealing member 8
represents anexample of 8 constugtion. forproviding a selfreinforeing, e s an
seallng en agerr%ent. Watetr comin frofm the Wat,eor1 Jr#ector W|Illfb_e - ,
presSiriZed Within the MESTstics betheeRthB 1Y &xietior bf the capsule 8hd "9
the etRfosing nfEtABEFEAR will BeéRtualpBifite aLthe liptshapetrsealingector
memiber 1 Thedipishapedrseating merber wilhblock the-waterfloweasiitds the
piased: against the-sealing-swiage ofthe anaulap member Thisblocking wiil
effect %%L%%% o the Pressure 15 raising.at _tgﬁa%s reagnﬁi{jne of the sealing,,
member whic i turn wﬂﬁea%l to the se&l%g member %elng p?esse even
stronge? ayAiRStthe Sating stirfaketant thusto 4 Seatitiy ERgagerhent which ¢
is the stropges the Highenthe préssurecatithesealing engagement: 20 knthelar
embeodiarernit.of Fig. S grooves 22 are psevided nthe eguraterence ofressure

1&apsple belder 13, which grooyes #2.acito evacyate water which.cauld sgitie,

or accumulate on the u r surface of the capsule holder 13 or dripping out
of the Rabliib Batbre [ Cabeul has BT AL DR SRons st cven

embadiFtEREssEMtially coffespbtiing'b §ur face and thus to a sealing

engagement which is the stronger the higher the pressure
at the sealing engagement.

20 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.

25

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
30 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
35 to this embodiment has a non-symmetrical, i.e. L-shaped
cross—section. The sealing member can be made of a
material that is more resilient than the material of the

base body. In particular, the sealing member can have a



variant of the first embodiment of Fig. 2. The sealing member 8 according to
this embodiment is compressible. It 30 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 membé can also cover only a portion of

the side Wadlsp oftthetbaise bodies of the capsulé dr)dThe sealing-remizereg ial

accoxdingn3b o this sgahodimenthas a flesssymmetrical, i.e. L-shaped
cross-section. The sealing member can be made of a material that is more
resilient than the material of the base body. In particular, the sealing member
can Have &°F7 hardriezsthat isdoweetrariheyhard e e thel fatétrdl of the -

lBaserbedy 4.0f thecapsuler ITbessealing srember ispreterablymirubbetdikeene
material. 5 Particularly suitgble materials.are: EPDM. (Ethylene Prapylen

Do B o). N (A NG Rolhon) TRE ftherogie Fiser)
elastbRfer) GrSiEGRE AFBET. THESE FfstElials have paricifar GodPex, These
compressiveapropertiesrand gan-reisisiikigh tempetatures avithout dQeraekingve

properties and can resist high temperatures without

10 cracking.

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

15
When the capsule 1 is in a position as shown in Fig. 4 and
then, after having finished +the beverage production
process, the holder 13 is opened, there is a risk that the
capsule 1, instead of falling down, remains sucked into

20 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
the bell member 9 is engaged against the capsule holder

25 13, but automatically released such that air can get into
the space between the top wall 17 and the side walls 7 of
the capsule 1 and the inner wall of the bell member 9,

respectively.

30 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 provided with grooves 21 which, act as air inlet
passage for feeding air. The grooves allow the intake of

35 air once the biasing force between the bell member 9 and
the capsule holder 13 is released. Air is thus flowing

into this space and it will be easier for the user to take



Alternatively, the sealing member 8 can have other shapes such as e.g. a
film applied to the capsule, an 0-ring, etc. 15 When the capsule 1isin a
position as shown in Fig. 4 and then, after having finished the beverage
production process, the holder 13 is operléd, there is a risk that the capsule

1, instead of fallingdowa, remains.suckedipfo 20,the-helkmember 9 due & ven
vacuum gffect . 4 ShQ‘AVﬁ'”d'é'g? 8%?8&“‘{%12“%% propgses tq provide for a
mechanism which agsures that the type sealing engagement between the
capsule 1 and the bell member 9 is only present as long as the bell member

9 is éngaged against thecapsalecholdert2s 18¢bahdutentaticallyreleasedhich

suchdhat air 6ap getintedbe space betweepcthe topwalk 15 and thensideal ing
walls, 7, of the capsule 1, andthenner wall.of the bell member 9, respectively.

30 As can be seen from Fig. 8, especially in case the sealing member 8

covers g parfonihe side walls 7 ofihe,capsde Juthe annuacirgoLsuriace
of the bell member 9 can be provided with grooves 21 which, act as air inlet

passafeToF feeding aff! THe grsoves allof e MtaREDf S5 &ft Dntecthend
1biasimgribm_e _betvwegﬂ the be_lzl r@emb@tﬂiaad thm_e) I:apsulﬁmla@@lebﬂBtise
released. MLIs;thus flowing into this.space and i will he gasierfor the yser to
take 18 out the cagsule 1. Eventually, the capsule 1 will even automatically

fall doWi front'the berf efétight 87 Rig®'e°shaows the Statd oftAESectidr ©45¢
embodimént id vehieh< thef frohesurfaee 2310f thedselk embers8is in sealing

engagementwith the sealing membernd.of the.capsulg i 1 0w deflectable

15 and compressible structure sufficient to deforms under the
closure forces applied by the bell-shaped member onto the
capsule holder 13. Note that the geometrical form is not
limited to the shown step and other forms are viable as
long as they procure a resilient or at least deformable

20 nature of the sealing member.

The step-like sealing member 26 according to this
embodiment is only one example for a hollow sealing member
(in contrast e.g. to the "filled" sealing member 8

25 according to the second embodiment, figures 6 to 9). When
the resiliency of the sealing member is procured by the
geometrical hollow shape, usually a deflection of the
sealing member occurs (here: inwards and downwards
deformation of the step). On the other hand, when the

30 resilient nature is due to the material used and a
"filled" sealing member is used, usually a compression
and/or displacement of the material occurs. Preferably,
the material for the capsule will be chosen amongst
polymeric materials having deflectable and resilient

35 properties.



Figures 10 to 12 show a third embodiment of the present invention in which
the resilient nature of the sealing 10 member is due to the geometrical hollow
shape of the capsule itself. In the depicted embodiment the sealing member
has the shape of a step 26, i.e. a suddenliicrease of the diameter of the side
wall 71of the Thpsales Lr Therefbre, ahesedling rhentbersformsa hokow 1s

d |9f|e§1?%¥l|§r§1eliian dlrg%gnbr%r@éswglﬂﬁgttg{jﬁe%gﬂgi@nﬁ& dgr:‘qrmss gnle @éﬂﬁ%ﬁlent
closure forces, applie the bell-shaped member ontqg the capsule r.
5 N ot h ST Ry T B Eow BB S Fotiel
form& bre Vidsle st ohiyas ey procive Bresiiishtoriatleast deformable 20
mature of the sealing member. The step-like sealing member 26 according to

this embodiment is only one example {ar g hellow, seafing member,(n e,y
contrast e.g. to the ™fi ed" geallng ember 8 25 accor ing to the secon
embodiffentPigtifePB e 9) SAhere tife fFésiffericy) ofifersédlfng rerfberf&e
procutesshy ghe geometrical hollow shape, usually a deflection of the sealing
member occurs (here: inwards and downwards deformation of the step). On
the other hand, when the 30 resilient nature is due to the material used and a

WillediSealiny AfdMBErRis dsed Miatly P EoimpreBSoH didor dRspiadsihehte

of the #natenial necbrs: Preferably, thesnaterial fer therdapsule will be chosen

amo@%%ﬁr%%!ﬂf@é@l@‘aé%@%!ﬁ&@i’ i_%glg,eﬂ E@Pé% 915‘93[ e§ﬂ£@é}ﬁ ,35091roﬁ%ti%%p
19 The sealing surface 15 according to this embodiment is inclined. Thus the

sealifig presdur’had a firdPEBipohent befing diredted FabiSH Haide hd
anotkecgomponent beig divectedcaxialy (dbwnwards irvfigafe 1R% Sapsule

15 1 at the side which faces the water injector and which
will be perforated in order to create the water inlets to

the capsule 1.

The O-ring 11 is positioned to peripherally surround the
20 area in which the water injector 14 perforates the top
wall 17 of the capsule 1. The sealing member 11 is thus
compressed by the bottom 28 of the enclosing member 9 and
(see figure 14) secured in place by the upper end of the
circumferential side wall 25 of the enclosing member 9.
25
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

30 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
35 placed protruding from the top wall 17 of the capsule 1,

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



As can be seen especially from figure 12, the foil member 5 can be wrapped
(see reference 27) over the rim of the capsule. 10 Fig. 13 and Fig. 14 show a
fourth embodiment in which the sealing member is an 0-ring 11. The 0-ring is
geometrically arranged and, preferably fi%€d, on the top wall 17 of the

capstie anThissisqustan exapniplia of provibing asealimy mehiercattheession
exterigrQkthecapsule 451 & the side-which faces the water injector and
which will be perforated in order to create the water inlets to the capsule 1.
The 0-ring 11 is positioned to peripherally surround the 20 area in which the
watef ihjéett 12 perférates the dop walll 27 of te chpsulelfeThe skalingt the
membgs ddiis thuswoompressed kythe-betien-28 of ¢he enslasing member 9
and (ﬁc,le lfi l%revliﬁ)ls:ecured in place by the upper end of the circumferential
side wall 25 of the enclosing member 9. 25 Note that the bottom 28 can be
substantially flat or inclined to ensure a sufficiently water-tight interface with
the sealing membet dili whentthe capisulendsnfudly engagediintherepclasisg by
membey 9,3t ¢lpsing of the. 30 deyice, As.an alernative to the 0ering. 11, glso

a deflectable lip-like sealing member (e.g. comparable to the lip 8 according
1 thé& tirstethbBaimeft, 'seesfigurd 2)ycairb8%5 pladad protitidifg frot the

top walktZof¢he zapsakeil tiiecthefwaliéacing the avatér injector Ak n20 divout
any cage, the hettom 28 will exert an axial compression force on the sealing
member 11. In case e.g. an 0-ring is placed on the side wall 7 of the 5
capsule 1, the radial component of the compression force will prevail. In an
alternative, the foil member 5 could be replaced by



a wall that can be pierced against at least one relief 10 element before water
is injected in the capsule, for instance, as resulting of the closure of the
machine about the capsule. 21 Claims: 1.A beverage producing system
comprising a capsule (1) 5 containing be¥érage ingredients, the capsule (1)
being designed for insertion in a beverage production device (2) in which a
liquid under pressure enters the capsgle,lhdn order to interact with the
ingredients (3) in the capsule (1) and to drain a beverage from the capsule
(1), the 10 gapsulerhagasealing mgmperd8y 11,48) being;cantigyeghto he )
sompressible n sealiod engaoement wilh al least 2 malding Ressing.
surfage of the efveragesproguctlon device (2); wherein tge sea mgdmember(z)
(8) is resiiient wherein the capsiile Comprisés afirst Wallélement and'a1s
second Wal elferfient EorRetRdSKith each Bthef i §as-tight faskisnif all) 17
flangerkle rifrraresRrerdlerto idre steca seatedlirmeatior for thelingiedienizsand
in thatithessetond wal elementisadear facen(5)formedshyla fail member
1@adapted to be texr by relief elements(d2) of the beverage20yodystiegured

device,(2).23-5pgR &shs Rressute inside, the, capsyleexcaeds a threshold
value agd wherein the.beveragj%aprodugtlg dek\)nce grza? has an enclasing
a O S S

mem%eria)lgaagfeecf {o'bé selectively in sealing engagdment with the sealing
meniber {85117

6) B {He"25 capSuleSen) At 4Hpsule Roldet domiprising®
relief@lertets {12) tprodicec6peningRinhé 184t fatel(b)fthe tapstfe fl)
1&s scmrasdhe préssurenasidectheneapsulevexceedsa thresholdivalaes 5 i2ht

The systemvaceardingialpdgmilke rim area in order to create a

sealed interior for the ingredients and in that the second
wall element is a tear face (5) formed by a foil member
adapted to be torn by relief elements (12) of the beverage
20 production device (2) as soon as the pressure inside the
capsule exceeds a threshold value and,
wherein the beverage production device (2) has an
enclosing member (9) adapted to be selectively in sealing
engagement with the sealing member (8, 11, 26) of the
25 capsule (1) and a capsule holder comprising relief
elements (12) to produce openings in the tear face (5) of
the capsule (1) as soon as the pressure inside the capsule

exceeds a threshold wvalue.



wherein the sealing engagement is only effective as long 10 as the enclosing
member (9) exerts a minimum pressure on the capsule (1), but is
automatically released as soon as the pressure falls below said minimum
pressure. 3. The system according to clai® 2, 15 wherein grooves (21) are
provided in the circumference of the enclosing member (9), which grooves
(21) act as air inlet passages for feeding air through these grooves (21) and
through the released sealing engagement between the capsule (1) and the
enclosing member (9). 20 4. The system according to any one of claims 1, 2
or 3, wherein the enclosing member (9) comprises additional sealing means
adapted to assist to the sealing engagement between the enclosing member
(9) and the capsule (1). 25 5. The system according to any one of claims 1 to
4, wherein the sealing pressure acting at the sealing engagement has a
radial and/or axial component relative to the center axis of the capsule (1). 30

6. THe systent 4EE6FUIRG 18 ARy B% the prageliin claims, characterized in that
the sBAfihG Mefber(8326'% resiftttiie to'its Shape 357 Fh&Sydtenhond
1Qccofdingtd S oPthe Sretdify claimsS ERaratterized i tfatthe S8alingon
membet is apainbed th)exeért i biasingtfored against the heaehihg preszing as
surfacecofithesseverage predbetion device. m23 tompressiieand resilient
due to the constituent material. 9. The system according to any of the
precedingrelays,teeharacietized in thatithensealing member (26) has a
1sollovndeflectable-strugture 1 10: Ahessysierraccording to-cladmd F Sace of
charagferized in dhattheserling member: (8, 11, 28)ds designedio s air
inlet passages for feeding air through these grooves (21)
and through the released sealing engagement between the
capsule (1) and the enclosing member (9).
20
4. The system according to any one of claims 1, 2 or 3,
wherein the enclosing member (9) comprises additional
sealing means adapted to assist to the sealing engagement
between the enclosing member (9) and the capsule (1).
25
5. The system according to any one of claims 1 to 4,
wherein the sealing pressure acting at the sealing
engagement has a radial and/or axial component relative to
the center axis of the capsule (1).
30
6. The system according to any of the preceding claims,
characterized in that the sealing member (8, 26) is
resilient due to its shape.

35 7. The system according to any of the preceding claims,
characterized in that the sealing member is arranged to
exert a biasing force against the matching pressing
surface of the beverage production device.

40 8. The system according to any of the preceding claims,
characterized in that the sealing member (8, 11, 26) is



10 compress from a first uncompressed thickness to a second compressed
thickness. 11. The system according to any of the preceding claims,
characterized in that the sealing member (8, 11) is made 15 of a material
other than the material of the rest of the édpsule (4, 5). 12. The system
accordingrtelain 4 1a characienzed in that the seadinganenibeard8) is made
of a material-having a 20 lower hardness than the material of the rest of the
capsule (4, 5). 13. The system according to any one of claims 10 to 12,

chargcterizegdn Jyat e seAng,member B, L14S 1398 2.0l 0y c1aims
goberelele palerel, 14 10 etemactaa g ol sharactefized,
in th%tetE rgsg 0 émesgaeg%lgr(g, is made of non-rubber elastic material
and/or metal Such a8 aluminium: 15. The system according to any one of
claims 6 to 9, characterized in that the sealing member (8, 26) is made from
at ledst-oné bf tHeY 86AEtItHERP hiktBAal(S) 6f the'rest of tHe capstRF4;5)z
16. THe &ystent &ecrfing B aRg e of Elaims 11260 14 Sch@attdifsed i that
he sealingsrember (8} istprovided apleast 35 the tahsitiorsardsn(10)sfahed
flangedlike- ers€B) arid ohefthe wall elements. 17. The system according to
any one of claims 11 to 14, characterized in that the sealing member (8, 11)
is pravidedoreasvalt between the flange-likerimrancthe 24 lacatignaan thes,
capsuleswhere the wateninjgetor is,inteducedy niénEhe system accordingdo
1a8ny @j3e of M&%@ﬁ%@dieg&@amgndw@%r@q iy tha tta@l(gapgg@ @9 the
comprises,acupglikesbase body (4). 19. The system according to claim 18,
characterized in that the sealing member (8) is present both on the flange- 10
like rim (6) and a portion of a side wall (7) of the base body (4). 20. The
CySte e L 16, SRahaeter2oa 1t e e SEAhe) e

26) i$ AN nteal pa of o 150f the wall el8fdNts 4. )1 - -1 Bvida =

ower hardness than the material of the rest of the
capsule (4, 5).

13. The system according to any one of claims 10 to 12,
characterized in that the sealing member (8, 11) is made
25 of a rubber-elastic material.

14. The system according to claim 13, characterized in
that the rest of the capsule (4, 5) is made of non-rubber
elastic material and/or metal such as aluminium.

30
15. The system according to any one of claims 6 to 9,
characterized in that the sealing member (8, 26) is made
from at least one of the constituent material(s) of the
rest of the capsule (4, 5).

35
16. The system according to any one of claims 11 to 14,
characterized in that the sealing member (8) is provided
at least in the transition area (10) of the flange-like
rim (6) and one of the wall elements.

40

17. The system according to any one of claims 11 to 14,
characterized in that the sealing member (8, 11) is
provided on a wall between the flange-like rim and the



21. The system according to any one of claims 10 to 14, characterized in that
the sealing member (8, 11) is a piece different from the wall elements (4, 5)
of the 20capsule. 22. The system according to claim 21, characterized in that
the sealing member (8, 11) has the shap@é4of an 0-ring (11). 25 23. The
systers accordingriotelaim 225 characterizedir thatithe seajigomember has a
L-shaped gresssgection. 24. The system according to any one of claims 22
or 23, 30 characterized in that the sealing member (8, 11) is attached to one

of the yall %k‘?é“%%t(é‘ 5%85!5}%% d&?%‘ﬁ%%% vg%ldmge%px@é@qmeg or
grimping qr.a cembinatan hergot, 59 g3, Ametag [onRrodEiNg o s oo
bevera e, t e nethod co fn nh 6\owmg steps: -prowdlnga apsule
contain ng mgr lents an%1 rlsmg a first wall member (4) and a second

wall member (5) sealed to each other by a flange-like rim (6), 40 - posmonlng
the capsule (1) iz belerdgeprodittion 25%dévidé anﬂhﬁﬁbﬂ%EﬁﬁjéF ast
one &péningBothgA the FirSEare the SecondRVaFRTEMberty, B) foffielirae -
il member, ithaving A kquidenter the edpsuleidy ardie at ldasts she base
openirgiin t¥e first wall member (4) and having the liquid leave the capsule

(1) through at least one opening in the second wall member (5), wherein the
opening in the:fiest svalhmember (4)ds separated from thesepeniagindhe in
secopdwalt membel (5} member (8, 26) is an integral part of one
15 of the wall elements (4, 5).

21. The system according to any one of claims 10 to 14,
characterized in that the sealing member (8, 11) is a
piece different from the wall elements (4, 5) of the

20 capsule.

22. The system according to claim 21, characterized in
that the sealing member (8, 11) has the shape of an O-ring
(11).

25
23. The system according to claim 22, characterized in

that the sealing member has a L-shaped cross-section.

24. The system according to any one of claims 22 or 23,

30 characterized in that the sealing member (8, 11) is
attached to one of the wall elements (4, 5) using an
adhesive or by welding or by pinching or crimping or a
combination thereof.

35 25. A method for producing a beverage, the method
comprising the following steps:
- providing a capsule containing ingredients and
comprising a first wall member (4) and a second wall
member (5) sealed to each other by a flange-like rim (6),
40 - positioning the capsule (1) in a beverage production



10 by a pressure-tight sealing engagement of an element of the beverage
production device, such that the liquid can only flow through the capsule (1),
but not at the exterior of the capsule (1) characterized in that the
pressure-tight sealing engagement is obtained by a sealing member 15(8, 11,
26) ot¢he capsuie andds effective td enableasufficieht préssure to build up
inside thecapsyle sausingdhe foll memberde tear by reliefelements {1210f
the br%/gkr%% production device (2). 20

10

15

20

- having a liquid enter the capsule (1) at the at least
one opening in the first wall member (4) and having the
liquid leave the capsule (1) through at least one opening
in the second wall member (5),

wherein the opening in the first wall member (4) is
separated from the opening in the second wall member (5)
by a pressure-tight sealing engagement of an element of
the beverage production device, such that the liquid can
only flow through the capsule (1), but not at the exterior
of the capsule (1) characterized in that the pressure-
tight sealing engagement is obtained by a sealing member
(8, 11, 26) of the capsule and is effective to enable a
sufficient pressure to build up inside the capsule causing
the foil member to tear by relief elements (12) of the

beverage production device (2).



