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 ingredients contained in such capsules.
The background of the preggatitwertien isdaa figly akJdscapsules 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
comédtibles” $tich as 161 eRample SGUPE, Tantbe protiueed.t Théfteradtion T or
can be fdrexdmpleay extraetion, brewirg tib dissolutiops ete.grecessucing
& capsuleds pasticulady iadapteddecontainignoundcoffes nuokder de preduce s
a coffee bevarage by:Raving hot water undep pressure enter (the capsule, ¢
and draining a coffee bevera%% from thehca sule.lZO A capsule as shown in
FR 21%%%%%%%?&35%8%%a6116para]tﬁs “for making toffee beverage from a
cartridge in which a water injection device is placed hermetically against the
uppersidecaicthgrcartridget Theavaterisgectionrdevice dncludescasealiwhithof
1ig appligd-oncthe,upper rimof 1he 2% capsule. Howevier theseal is pad ofdhe |
apparatus, EP 03r6elo§69 Al does not show ao%eagend capsule, hut a coffigeth

: , : . teracta, .
filter E%Ftpvzlhlclﬁ] S notlse.élglgd wheén %ch%sd into the coffee machine but s.lmp?yS N

press HitBaIn HESrtridge Bd cading, Suehthat water ¢ BE PBureddn a filtdic”
papesoprovidéd as thesopén appércside ofttrd eoffeaifiter ukitt Pe avoieduced.
spilling@f wa.—temutsid)a the filteeund's L@@ipﬁim,ahe @etmabpﬂ?rﬂbﬂ@fi&lg,
{liter papes is,clamped. hetween the outer tim of the coffee filter ynitwall and
35 thedsur{%%nd%rég wall of the machlno?. %g%@ a design Is & device whic

. a contal roun ee 1n- order to roduce a
filters aaﬁjeverage at a(%mos IF]eI“OIIC pressure P

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



and which is so not adapted to withstand the typical water injection pressure
of e.g. more than 3 bars or even much 2 higher pressure which reigns in the
capsule when an espresso-style coffee is produced. FR 2617389 describes

a low cost filter cartridge adapted 5 to beZorewed at relatively low pressure in

a bevarage: device, The.bogly ofthe capsyle isigntirely made fom.  when an
injectejgn}newguIgl_edtplflgti%b@r%f%ralbly aﬁgg@rogglene as the main constituent

of the c%psufe. ﬁﬂeycapsule as afl ge Tike-rim made of the same material
as the main constituent 10 of the capsule which is thus crushed during

closUtg of tie 3device aboubtite capsaie. Ihetcapsuteis combinedao sadapted
Brewing device whieh isaa bayonet-likeiclosuse systers whichiappliesselosute;e

forces.on the capsuleis fim which. depends.an the tightaning torgue, applied,. .,
by the user. 15 T_here{%red the cagsule's rm.is crgfhed up to aé)gmt at wh|(1::t%1

a certAin seal BHett tante Bbthined’ OReProbfem’isthal HiShot passibie -
with B&impRefangéfirerimE evBA ifPan ificrebise ofRickhesS Fhade bt Hge
same iplastic matedial as thabosyref thetcapsale thattriormadly2C reguitesiant
gufficientrigidity oto.provide arseal effeet whighis sufficientta-stopwatesOrcne
mainiaip a.coniolled ijemal pressure leyel. atlbe glevaled el eq 1o o
pressure of extraction; i.e., within a pressure ran%e sufficient to deliver an

espreSSOHiRE cotfeE With ¢rehia: FhfthetmdteY 285host ffodérhBeViéragey S tem
machihesthagerlosire dévicassthatoclose ata predefiratsclosure force amd ch
do netgepend am thendser's forcertherefarerequliringani adapiationof theser .

13eal g the. maching gnd not the opposiie, 30.Systems.andimethods 105; e 4t

obtaiwinl Lluig ccc)rrgggtiblesero sé)sct%nc%snc%ntai ing ca gles are fog_ﬁOblem
examp eqimown rom ﬁ-ﬁ-ggif ?councterpar? of%%gé, ,70‘8. The
capstfe T0®asishowh POEigP 23t Frustioeonicalijprle flange-like rim,
even with an increase of thickness, made of the same
plastic material as the body of the capsule that normally
20 requires a sufficient rigidity, to provide a seal effect
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



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 3 capsule holder 111 comprises a3flow grill 112 with relief surface

element mambers 413. The capsyleihalder 111 ds,ageammodatediin S relier
suppglrltrJfIaS e5 \Aﬁheicrérpgsmae rIﬁagegfas! V\iaﬂ5124 and a bore 127 for the passage

of extracted coﬁeenll:)everage. AS can be seen from fig. 1 the extraction

system further comprises a water injector 107 having a water inlet 10
chanfiet 12eahdlan anhatar elément 168 withnaddhtetnalrecess oftpich thiel 5
shapgrsubistantially-correspeads tadhe outer shape of the eapsuler Ondts the

outer part. the aanular ,member.108 comprises.a spring 122 holding a ring

123 for releasing the capsule on completion of extraction. 15 In operation, a
capsule 101 is placed in the capsule holder 111. The water injector 107
perfdtatesahe Rppefsace ePthefédp 162 tRe fotverteal Face 104 Bt theirther
capsutenrests on the radiaky arrangedrmembers 113 of the 20 capsule holdest
iBLL. Jhewater isinjegtad oughhihe channel 420 ofghe walsr Kniector 1072
and impinges on the. of, coffee. ressyre in the capsu
e e e b Tadt 36 100 P h o Dot e R hero the

radiaf Opehirt tBfiefhehitiers® P ‘SuctFadibPopering refief membersutar
couldrbelreplated byopyransidsshapedretiefs lotother shapes of kelief \Mhehor
the coastitientgnatesiat op the dean facenreachesits breaking stress, the tear
fiace tears 30 along the relief members. The extracted coffee flows through

the orifices of the flow grgl 1élgpasqldl|es r%?vered ina cogtalri]gr (Qgteshown

1 t 1 1
benea&htﬁ@ ﬁﬁe . tS prace capsute
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;



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; 4 - The capsule
holder means is then introduced associatéd to the water injection means of
the machine such that an annular element (108 in Fig. 4) 5 surrounds the
sealed caps - In a first.wall of the capsule at least one ppening .is
generated? 1 Wa%earpesrllltéﬁng%h%tﬂggﬁsulem%argagh the .op%%?rrfg inltrh%rﬁr%ltlced
wall is interatig Wittt fite ifgtediéiits ¥6htained i B4 taPpsulddhite ©f the
traversing thea@itérier efitHe tapsulerarmhisithen madedotedved sthércdpsule 4)
through at least eperepening/pesforationa}s €reated 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 drosp Eetween the upstream and

the downstreamsidé 20 of hellidid fidW ftBagh the capstfe, which®Per 19
pressure drép Vit eventiferease during the interaction between the liquid

and the ingredients for example due to a swelling of the ingredients.
1gorrespondipgheit has,ta be-assured that she onlyywatesflowsis actually ng in
taking place through, 25 the interior of the capsule (arrow Al and hat 10y, . o
water can flow from the water injector into the interstice between the annular

enclosing m&Ribet T and the &Xteriof BtiHe cap¥lie'f01 AhatREA B8%he FPe
draining bore 127rafothecdevide Theradw AXillustrated ¢his uadesited watere
30 flow patht Wth-athear woresy anyrwater flowsexterier tpdhercapsite d04t ion

{aas to be stopped by a sealing engagament ; being positioned in the interstice

between the annular

e

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.



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 thé annular member 108, the
flange-like rim of the side wall of the capsule 101 and the capsule holder. 5

In case the sealing enaagement s ot working properly and, water s flowing,
outside the capsule, no p.resgsuregsﬁﬁuent to cause the tearn?g o the tear
face Wit B 5 Bilt uplif¥idethe CApSHE or, ARernativeR} the préSsurd Wwilde ©
causingf ho completecteasingeof the tearafacesand therefore arpdorextraction be
of the substange. Ini suchea seeraric-waten will ke-drained rom the beyerage.e
prodyetien devics wilhaut haying, niergcted gy fully dOdnteraciedndee '« cax
SuffICernt presgurtehcondltlons, with the in redlgnts contam}tlad in thetcagsule. .
An improvethént d5UiF bR RolgRCSF adeordifg tovhich thisS sgafisgarce: o
engatjétfient isSfefthef Hnproverirbylining fife ifhied "ESiwal of tHegnrifaierage
membes uitht aqubber-elastic materialt Witheothey wandse agcording to safthi11y

1approaech the sealing, gnyagermentis.assyred by strustingsdixedsto afith the
attached W&th the bever\%gleﬁ%ré)dlurtl:inggdevice. Hﬂes has disadvantages in
m

t . :
that after the use of a substantial number 8?83psules 20 a wearing off of the

fixed sealing means can take place such that the quality of the produced
bevetage i linvreesirigly deteridratéd byakater hassirny thengo fongérich this
propesy efficieatsealing: 25 Ay f'leakqecat therexedar of thei eapsuleneduees r
ge pressure bujld-up insidg the capsulg; On the other hand, Jt is well known |
that a SuﬂICqu;[ extractign pressure s a key factqr for the quality of .
Wit OF er .. wo accor 1nﬁ to. sa1 a r%ﬁc the s?allng
espresso-style coffee, 30° Thé present invention correspondingly aims at an
engagement 1is assured by structures fixed to or attached
with the beverage-producing device. This has disadvantages
in that after the use of a substantial number of capsules
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 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



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 bevefage production device to the

capsg}_gatThg @Q@&t@g%iﬁl@@é&wn@swgm@@li@gmgmee&orﬁué U_!a*«‘@gured
once (L. only with the assoclated capsule) such 6, that a proper fungtioning
of the seaﬂng can be asstred an noéhyglenlc proBIems can occur at the
sealing member. Note that the present invention thus especially aims at an 5
improvement of theércapsulesnsudhn tieattstate-of-the-arr beveldge prioductionan
devicegowithduili-in saaling meansas dor example shawn 4t EP-A53124 20 art

can alsg he.used in, connectionwith acapsule geeerding tadhe present, s 45

invention. 10 The object is achieved by means of the features of the ,
indepeident &i8ims. The“dEpending ciaims developTifthet: ife cantralidda 1°
of thé preséritiinventitii 15 Accorditi i a fitstaspect of the présent present
inventioreatcapsule for containing beverage (or other liquid comestibles)
jipgredients is proposed. The capsule is designed for insertion in a beverage

prodygtion device in; ordentoave afiauid ypder ressire haye enter the 20,
capsule an EO Interact wit %he Ingredients In the capsuﬁe. Accor Ing to the

inventitE e o6t sGrfacBof theTcapshe compBrisesa Tasiliiitseding U ther
membet bedng rsttuctdeallycdrrahged e benin d sealing emgagement with at
least a matching pressing surface of the beverage 25 production device. The

wesilignt sealing member of the.capsyle s deformed when the capguleis put 4
Inseggg gﬂgag%@gntwgghgganing beverage (or other liquid
comestibles) ingredients is ©proposed. The capsule 1is
designed for insertion in a beverage production device in
order to have a 1ligquid wunder pressure have enter the
20 capsule and to interact with the ingredients in the
capsule. According to the 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.



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 hember can be bendable so that it

can exgrt %e%@ﬂ{kﬂ fgg;gp@gaigggthgm@_tc@@g %ﬁ@?@gﬁ&sﬁa&eg theat tne
bevegggg 1léroductlon dewgg. 7 T%%gealln% mbemQEr can also. be

enga me S aine e .pr S1 surface of
compressi le s thatthe sealllng e.ngagement%{s 0 tanffegf)y the pressing
surfaceof thebév&rage Productiorbevics BkeftingS A positve préssiesforce
on thersealingemenber fram a firse 5 wrconmpresseerthicknessofithe capsulest
® a secondcorppressed thickaess obthe memberaPhae sealingmembes €asnd

be made infegral tq the capsule gr pg assqgiated as a separate piece to the

capsule. In the 10 latter case the sealing member can be removable or,
alternatively, can be fixedly connected to the capsule. The sealing member
can forexafiplé HavBIheShape ofh 026rL-Shapeting: L5 The SeRfinge o
memiber gandiei attachedstoathe gegpsate: usingan adhesive ardyu(thermal arhe

feltrasonicl weldinge Altgrnatively the;sealing,sembgr, capde heldinpositiopy,
Char AT e At F SoREIe SatbbdAELE (hE Soaing o ey sy
be pinched by the capsule material. The capsule can be made of plastics or
a metalssuehras 126 agiumirum LAccerchny ie ahother tdspeshobtheot an O
present inventipa@ €apgule is proposed having a base body and/or foil
fmember
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



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 abheverage production 35 device.
ACC;;B@_@QHQ%% f%@@&@é@?@hOf&%%_%@s%ﬁ@@m@@atﬁ%nﬁ%%@ of the
producin everage is proposed in which a pressure-tight.sealin

enga ot S et ent A he 6 Boveiige Pt ston oL gy Peth

sealifg Mefibertst theTEapstie hseuires fivat'the Wity figaid metidth flow paty -
betwééheahegerforated bpenipgninitheitoptball 6bthie tepblike baseantkthet he

spening &1 the-fallkmerabertsaverses the 5 interior of the capsule. Another
aspect of the present invention relates to a beverage producing method
accogdin%k}o which both in tfhe tbase bod\g/ and the foil ryember ofls%ch .
capstiE Both béiiGSTo made &f lastics parforations are Jeneraed"The© @
term PRYERERIFRY pressingisirfaeet aruseeeréinig Bpicalyca pbtion ofthéhe
beverage prodyctionddeviee.f Fhis cambera surface bf thepentlosingomenizemyg

iyhichdg d 5dypicallyonespag of the devigewhich gayers.atdgast 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 become

evidemFortRE mar&kifiBd i ther aftwhen feddifg the i%ﬂov%ﬁﬁdde%i%%i“ is
desctiptionof lembodimentscof thd prebent iventioretakingdh €ohjunctievice .
with the igures obthe £neloseddrawingsh5 Eigel showes ancexiactionich is
1%3959{%%%‘M?Jr%e5%a@&%%%%e':'ae@i%p%@&{%%%’@”Q@niQEQ%E one

resent . invention in which a capsule is placed o
P SQde og t%e capsu?g upoé) éiosgng 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,



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 between a bell membé&r and the capsule holder, 9 Fig. 5
shows a perspective view of a capsule holder, a bell member and a capsule
accordingFtQ the fé'rst %rgggdirgenteig a gcggsigonvigev%hi%i}thg cacg_jsusl;% fgs
not yet reached its ¢ osing posit‘}}onﬁ'—g 76 shows a second embodiment of
the present inventith; %0 Fig. 7 is 2n'enlafdddiew 64l defail of HGU6E Fig.
8 is a perspective viencofithedsetondt embddinsent, IEoRig Bestiowsrthea
second embodimepbitia statein whichithercapsuleshas reacghegdts ¢lesing
position, 20 Fig. 10.shows a third gq@gﬂ{@&g&&wﬂgb 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
embodiméntd 30 FigIB'shcws & ¥6tifth eFftsediffeht irPWhidktther sé&hirig
member is part of thevtoptwalt,

10
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.



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 Note that in the following the invention will be explained
referring to a certain design of a capsule,lfe. a design according to which the

capsyle-comprisesa euR-likg base: hodyand a.closingfolk memberexp1ained

However, it is to be 5 undersctood tt&an other designs of the capsule are .
. . referring to a ce& in.design o capsule, "1.e, "a design

viable; 'such age.g. ca sul%fhavmg aninverted cone or a 'lenticular form

with 876 @sSenfiallyPmitehiy &RE oppBSiftS Wal8RE 5 6ils) beliy sedled i se
the ebgdiingssttaped edgel Genérally arcapseie actordingto thiecprésent 20 be
IRvention-eempsises b least lwe oppesingswall memeberspwhich aree viable,
connggted tq gach qther at the edges;ig form al sealed flangedike fim.areg.

thus enclosing a sealed interior, 15 Comparable to the prior art also this |

emb&&i?r‘%ér?tughaorwsf 3" Rapdlié HoiGer 13 Having rélidiEisments 12Whidhsie"?
desigiied fo téar and petbrate RefolldmenberS cidsing 6ff % Sup-likeBageared
bodysdigt the capsulell.yThis tearingsofl ¢he foikmember cawe.g-loecupassent
1@00ni@§731&@6%§5%r&r%(ﬂ@%€!e the capsule e%%edép%ﬁy@ﬁ@m%(ﬂu_efn@ﬁ%ers
word, yteaying: includes actions such,as breaking, qutting o, punctyring.as., -,
well as typical tearing by stretching the materia beyond its tensile strengtﬁ

Notethat fite réliet"8femerits cdn Have sy protiidingSHajie®abIé tPcadsé &
25 (partiah) tearing of the foil member. As an example only pyramids,
needles, blades, bumps, cylinders, elongated ribs are cited. Within the

16apsele,Lingiedients 3 are contgingd  wherejn, 30 the ingredients 3a6s -

Selecgggssulfllcg tfl;]g{gep:evegagg\?iarpgblefelief 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



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 viscou$ comestible (e.g. soup) can be

prod H%el@hfi % 815_'%’3’\;]% ?fe?_r%é??c i nlt\)@/hggm%utg} aﬁ?ep%%% Qéﬁeb?ﬁ{l c@@i@f‘s Ofing
a capsule holder. 13, the foil. member 5 resting 0 relief elemen
i DS SR h IR L IS e BRSE Hoy & of e Seb8a
being alreadly S parRrSairdunded by therGriUmferentialwiit 25 ofarr™
enclesing membenrguoktheSheverage prodection devicelCihies stiomwmre . The
enclasing membes hiastheshape ata helle Qthepshapes are viabte, nwherein
the design. of the inferion confours(fgcess) ofdbe gnclesingmemberis .
generally adapted to substantially match the contours of the cagsule l1 10
Note TRat e ?gil(r%ee% 575 25 SHOW IS hOE &RACITHEE dueSto’ WefiRed over
presSGERihsiie theSeassiae twvhich aver Pressdrecisngenerated by istredacings
e.g. a .protective gas when producing the filled capsule. 15 The capsule can
1@Iso include one of more inner filters. A bottom filter can be placed in contact
with f\h innefga%urg%ce f the fail andéor atop filter cannbecplacedtqt Ic.nfalstt

[ o

T
partlal?y in contact with the inner surfade of the ~20 b%)%ly n anothef mo e,

the cApSulecan $ido Hade T3 MEBEF BT Whick i flat orfevér tinved "hich
inwardiy towaed she intériop ofehe tehdnyeriand thiatcdeformsdat @ certain
amplitudeas 25a esponsertodhequressyre-exerted irsidedpechamber
qduring the extraction process.
The capsule can also include one of more inner filters. A
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.



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 liquidZsuch as for example hot water
undefpressuie 10 a Walsh injector k4 wﬂ&chw%vr@@%@@b&m&@@%&sqa%wgg&,
to the berlll member 9. §§ Note tgat the thgead &9 is just.an e;v(gmp}IOe Hr

SuUuc as e.g. S eC nilsm or 1S aclng. S (S e, er
connection “means, be it releasable or permanenf)connecqtlon means, 12 lPﬁe

otheFEOMPBRBAhELOf the We\erage prodGctich devicer siich ds'ey! the °om the
meclrarism fortdisplating thecBell afermber wWitd-bvertlaliyralse tle tapsuless
kolder are known from the prior art in the field of capsule-based espresso

machipes,, 5 The watet. injector comprises; a perforation element (hlade,, pin.,
etc.) 24 designed to_produce an opening in the top wall 17 of the capsule 1

whel e capsuié héfter T3 st the BelP hismber & are movedclode fogethe?r®
e.g. By &l10imaftbaliyPépetared dran atittinatidmeERafishe Aehdsel Lhotnd
showrhin the drawiag®etraverses ¢henperéaratiorn stemeniethsuchethat water a
102N ke fed ta thedpterior of the capsulgl enee the perforatiogelementddnne
protrLﬂdef instg1 (;[hre] interiort%fethe (r:%%slulesl). 15 Tarl\(fa (%aspesulet:lfl com e@sf%srs%igon
top wall 7,asl ewall 7 and_ a flange-like rim 6 with a c?amglng ortion 29,

wher2irFthe foif hefhbér 5 i¥Sedl8d o safiiatigetfice fih 615 clodebfor ©f
hernietiealliptiedap-fikedvase Bddy 4ef ther20 tapsuléshioAgain, ‘otimaot rudes

designs forthe capsuile are qrossikleaslong-as the capsule can be sealed
1&nd contain the mentioned ingredients. According to the present invention
the ouktler surfacel of

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



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 capsulel? or a separate piece. In the latter

casetpg1 sealingmembes canhe-maunted-teleasably-to the base bagly; 410r ; 5
fixed tgereto e.g. biwelglnrg ar bX means olilanorqghesive. 35 In case the
seallng ‘member 8 i5'a separa gce httached 1o the capsule 1, it can be
mounted to the capsule as one mtegral piece. Alternatively it can be applied

in fluicE of viscoukifonh ard tharméan harder (e€gr polymerize) oncerEhber 8,
applipdaniedhe putersusface1of dhe capsilerwhich isithe easeie.gwbenterm

applying,silicone, It.a resiligatmateria) '§19§€9bf9é the sealing “%%Q?Pﬁ& 8r®ber

prefer?blgl rubber elastic mg]lterlals are use he term "rubber-elastic'

means any Stiitahle ma%erlalhéf&/mg Aiibbét elas%lc'?y mcciludlng but noﬂ"mmteedS
to el ZStbATETRS Silidorest prastics? faex, balktd dr others a0 Particularly
suitable materials for the seal member 8 are: EPDM (Ethylene Propylene

fgiengMenemes), NBR (Acrylic Nitrile Rubhen . TPE.dhetmoplasticer s are:
elastg%%) 0 Estl py eenerubper Tklese mebterlals h@lve gartlgular Q%Qd ﬂ&Xdryllc
er

compresswe properties an A Tesist high temperatures 15 wit

cracking” in' Gase s ﬁ?ateﬁgﬁof t%%é%ﬁbaﬁ%%ﬁb&l@%g%%?ﬁe A% fHeonrene
usedrfebltise capSilege.g. aahetal sueh dsaatuminantorplestics)ypreferable =,
the resilipptpature 0b20the seabingamember is:precyrediygtine geameticalcs

1hapg;ef, the sealing member. In the embodiment according to Fig. 2 the
sealing member 8

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
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 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



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 is made from the same
material as the capsule, preferably plastidd. It can be an integral piece of the
basgfq%%éqf ike capsule 1,39 The qlﬁemiﬂgdpqatm&dg .th%ifl'a‘&gl%'”%%own
rim is, gontigured to form. an,apnulan surface thatis dlamped f least partally
by the matching surfaces of the everfge roduction’device. AS a result, the

sealif§ émber 85s el edsdd froff e fotced B Stre§8ES thit carfapply 2"
as a aesult ofthd tedrng of thedoiltimembér b onfthel rafiefoefements 42. the
Fhe ftexible-freedip & extendsdJeemithe qutenedge o thend4 oflangerlike &gt 690

and igdpelined ogpuards, i the shown embodiment the flaxible)ip igdheee s .

edge of the side walls of the base body of the capsule, which edge is bent by
an angle A (relative to the flat clamping portion of the 5 flange-like rim or

sealilgiptané ) of mibrethah bt 00 Haytéas, prerdrablyScomprised pPlaced
between®8% anddifSidegreese Note that such deflectablesseadinghmemizert8 on
102N he placed iany pesition opta the capsyle,1 asjongas the,pesition:10dse

adapted Qr an exterior S%a“QIQ engagemer ggyﬂe seallggrmegml%%rt%eagg t@%e

enclosselﬁg member 9 between the water injector T4 and the perforations in

the f8it hiiembEr % e séalmy mERtber® ¢an AlSEBE prbvitiea orfthe regise™
of theé top walls¥? bf tite tapsele B sarouadiTy the wateritsdhjector el whehon
the water hyeatop 144s in a pasitioth pretiydingsnto therinterieriefthercapsuter

15 The,sealing member.§ can alsg_be arrapgedtg,cover different porligas . ; o
(bottom, side wall, ﬂggge-tlg(e rlmg of the ca@s%lg. 20 As can ble. seen in de&all

infﬁ&??ﬁﬁ%ﬂiﬁﬁnember e 1nterilior o e capsu e sealing
member 8 can also be arranged to cover different portions

(bottom, side wall, 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



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 cooperate withlthe resiliently deflectable sealing

][nen}Jiae{&lqOT ﬁ}?ecarawﬁtleog h%ggalit—lag %Eapﬁnb@ ispelined | ;@Nhamm?e the
ree flexible lip constituting the 30 sealing member. In particular, the sealing
surfasc%al?g r}ﬁﬁ%%mp%r%fergbfy aﬁ?féenng %S%e%ti?é to the sealing or closure
plane P, when measured in the inward direction of the capsule, of 90
degréesor tdsss Preferblyh thelamglee Bailsoftfrom 8550 degrees. 85wn in
Bependjng an thenformeand materal of shessealinggpemben8i1atthe capsulemp

L th‘E88899&%“%%“@%%%Q‘ftg‘ea%'kgm%ﬂ@eéJ?a?r@a’lHQV‘B@P&&%??‘% of the

position and orientation which are adapted for a sealing engagement with

the ORI mehibers B the CapsiiesL. Ulforl SbSnG BT THE dévics Absletee
capstles adrsHuwWiT irf 5 Pig2 8, fve bellinérnbet end Eapsdle Holdertych or
clampl togethen¢he chpsplenglong thei clamping portiarh29 ofatheuflangerlike a
1m. Ferthis the belbmember3,candaclude one orarg@annularygising . The
portions that firmly pinch or clamp the clamping partion 29 of the capsul .

oo ST et Do e S T ciile Alder Hh Gty 12

portiGA RN FURhET formi aniRdeRt tHat 98 Cdmplementaly an indentdtiontér e
the sarfacen811 Thereforebean athulas cHamber 321 forpsed asresuftimgy  the
fromdbe cassembiy in elesureof the beleneper 9mnebeapsyle Ahdoldepd3ie

hat englgses the sgaling member 8; As & Lesult JheLapsleis firmly held dn;

lace and tensile forces are
P the capsule gs {rmly held in place and tensile forces are

released at the free lip that can deflect freely in the
chamber toward the inclined surface 15 whereby a perfect
watertight sealing can be obtained.

20 Fig. 4 shows the state in which the bell member 9 and the
capsule holder 13 are Dbrought in closing pressure
engagement and due to 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

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



released at the free lip that can deflect freely in the chamber toward the
inclined surface 15 whereby a perfect watertight sealing can be obtained. 20
Fig. 4 shows the state in which the bell member 9 and the capsule holder 13
are brought in closing pressure engageniént and due to the water entering

the inderipr of the.capsule and byilding upa pressure there dhe pycarpidal +he
reliefmempers 12.0f e capsule holder 13.naye already 29 produced,
openings in the foil member 50 (%he capsufe i pon insertion of the capsule

the bRade bléthet’ o4 of the WateriRfector i Cleates Lperfdratidit 16 i eieer
top walk d7softheccapsule dr dWhena Sufficertpressurecef fluid hasibeaers .
BBuilt inside the capsule, the beverage produced 30 from the ingredients

contaiped i the capsule ¢an be, drained in small interstices betweenths . 4y,
relief members 12 and the surrounding foil membper 5. In the state shown in
Fig. & TRETeSiiShtly defieétable 35 Bedliy Mehiber 8%fthe tapstfe 1r &= "9
the flexiblé 1ip, T Br&TEcagaindtthecofrespbrdiigificlined sexling sardace or
15 ofithelentlesing esembér Od Thel ahnulartsuppant tskirtli8 nowbeowersnthec he
1®nd ektheflangeskke Aim 6 of thecapsule dwhile-thesclampirgportiond9is 11
clamped, 16, between surfaces 30,31 of the deviceto ensure hatthe. .y,
sealing member andrt]he capsule as suc]io‘l remain in positiort when the - _
sealingBUtftects 5f the BEIl Hrdthber %tﬁ%éhaﬁﬁﬁre@%ﬁ%fo%@%f e 1t
sealihg mehaserd8. 8#ctoally, thiedlip-shapedsedling membef 8 tépresentsianr
examplemia constryuctiarntar previdingea selfrreinfoncinag sealinghe pressure

1gngagement, Water. gaming.from the.water igjector will be; presgurized within.p,

the interstice betv\ielerlthe 10 ext%rlor of the capsule and the enclosin
%P tu%P Wl Faq to .the %ﬁa.lq%1mem er el%%’%Bes d even

member and will- eventua Iy arrive at the Ip-Shaped sealing me er. e
stronger against the sealing surface 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 1is more resilient than the material of the

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



lip-shaped sealing member will block the water flow as it is biased against

the sealing surface of the annular member. This blocking effect will lead to

the pressure 15 raising at the upstream-side of the sealing member which in
turn will lead to the sealing member beindpressed even stronger against the
sealihgsurface driththussto Bosealinghengagementwiictsisthe strongetthelal

higheysthepressuke idhe seatingrngagament. 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
uppefsurfage bfthe BapsEie hofdepISterdipping ottt 6P ke capsulediciore L -
the cagsule-has been rempyvedl 25 Figite shaws angrabodiment essentigllyene
corresponding to a. variant of the first e diment of Fig. 2. The.sealin

o e B oS bl 10 here oS
portidhof the'SiBWAP? tafd the arEa 5&tveen the'duterEhd ofther - These

flangealike-tign 6 of thav@aps@eﬂtaraﬁh_ said sidgowall 7. {The sealiagmpember ve
can alsg.cover.anly a.portion of ”}%ﬂdsecwaﬁfg%f the base. body4 of the. 1, ¢

capsule 1.) The sealing member 8 according 35 to this embodiment has a
on-symiethi€al, 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 paﬂ'cular, t@e selalingtrﬂemberlcan have a 17 ardnesg that is Igwer t?lan
the Hardness of e Hatsrial SFthe Bdsd'B8ay 2 of thetapdlfe. The Sealitig <>
membétlis prefetably afrubbérlikernaiaial.t 3 PakficufaRpsditable materfdls 9
are: EP©M (Ethylene Propylene Diene Monomer), NBR (Acrylic Nitrile
1Bubber), TPE (thermoplastic elastomer) or silicone rubber. These materials

haveY/\ElaérrtliC!E!haer gcoa%jsﬁ%)é’ Cloni]grelséi\ée 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



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 0-ring, etc. 15 When the capsule 1isin a
position as shown in Fig. 4 and then, aftéB having finished the beverage

produetion: processsthesholder d-3Jsapened, thate is-a pisk thatthe, capsuleen
1, instegd of fallin dov¥n remains sucked igto Jgo tbe blell memger 9 due a

. automatica¥l all wn Trom, the bell "element 9. .

vacium effect”. As $hown in Ig. 8 the invention proposes to provide for a

mechanism which assures that the type sealing engagement between the
capstlerl ahd thewelltthembes 9ds ohlytpresentas formgnas dthedyell memiderch
9 is engaget-againsirthecapsuledolder2513 1 butawematically released1 ing

suchdpat gir,can 964 info Hhe space; hgtween the top,wall L/ @%9 dheside

walls 7 of ‘the capsule 1 and the inner'wall of the bell member 9,

respedliyely. 30 As.can be seen 10U Fig, &, sspeciallyin gase, the sealing,

member 8 covers a portion 0 ide walls 7 of the capsule 1, the annular

front StirfitelrthebelPAEmBbEr9 T E4rt berovitdd WithgrobbYes Zawhith,
1act asaaibiteti passagedor feedipgmair dheagraovesaallow the intakeof 35 air

once ths Djasing, 1orge Pef‘ﬁe%ﬁéh%&‘ﬂ'c@@ﬁ‘%%bg;_@@ﬂleH’ce caRsuenolder 13

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

to takE8°but frie EABsHR*PEVENthafly Sthe’Capsulé 1 WilPevisn tncrease
automatically falkdewsrfrom thiecbell elermentl9. Figf 9tstrows thwe: State of the

secopdsrbgdiment,in which; pfhedrent surface 23 of the hellynember.9,is,

in sealing engagement with the sealing member 8 of the caPsuIe 1. Figures

120 t0™12' SHOWPA THiitd R Simst Bitha présenfnt to detorms 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.



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 sudden increase of
the diameter of the side wall 7 of the capdbBle 1. Therefore, the sealing
membet forms ankoliow teflecidble d&cand compreshible stroetliressuffidient

to deferms wnger the clesurestorces applied hy-the-bell-shapedmemhes ante

the

apsule holder 13. Note that the geometrical form js not limited to tl%e
ShOJ%?%&%)é%&%ﬁﬁggfraéagﬁk%ab 5152 ang'aﬂ$ther com%Pneqt

el
orms are e as Iong as they procurea resilient or

at le&stietorfablel 20 Hatureohifr Sealiy miefiber. Tthe step-like sealing
member 26 according to this embodiment is only one example for a hollow

sealing member (0 conuast &,9,p the, fled: sealing meper 825 o

3 S C
according to the second er%%o

iment, figures 6 to ge).WIﬁen the resiliency o

the seafifg Menihers prodiied By fife Yeosméttica? heflow'shape suatya
deflectipawfdhe 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
Qompressiol’ afftifof di¥placerightoftheCiatériariiire SPlefefabiy,! the the
matesiah fomthencapsite Wwill e chosenyamongshepalymieric materials having
def'?&%@%%‘ﬁ@rﬁéﬁ%eg@; ]Qrgf@r%%@ﬂﬁgf%@@?e a5 ageording
to this embodiment is inclined. Thus the sealing pressure has a first
compérient Befitg Gitecet by inside Snd anbtfiér 88mpoHERt beft
directed axidllyq dewsmedrdsdnrfigure 1 2t 5tAs car tberseen eSpetiallydromle
1f%¢?uk:q 12 the foikmember &.can bewrapped (see referencg 22)gventhe,rim
of the

20

25

30

35

will be perforated in order to create the water inlets t

the capsule 1.

The O-ring 11 is positioned to peripherally surround the
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 an
(see figure 14) secured in place by the upper end of the

circumferential side wall 25 of the enclosing member 9.

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.

ng
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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 fixed, on the top wall 17 of the capsule 1. This is just an example
of providing a sealing member at the exté®ior of the capsule 15 1 at the side
whichfaeey the aateitinfedtor and Wilickiwill bagperforated irrdrdertpcreateon
the wajerinlets tonthe capsule kehbe 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
bottoh? 2826fFthe -enclésing réntbersd ahdctseefiglifee14) decuietlinplaéethe
By theagppeareend of the circumferentialside wall 25 ©f theenslosing nrember
9. 2%1 te tgggghi pottom 28 can be substantially flat or inclined to ensure a
sufficient yevater-tlght interface with the sealing member 11 when the

capsule is fully engaged in the enclosing member 9 at closing of the 30
devicen As anlalternativerdg then8-ring 11nalse-a deflectakle blip-tike seadingby
member (¢.0. comparable,fo the lip 8, according tg the first embodinent, see
figure 2) can be 35 placed protruding from the top wall 17 of the capsule 1,
1. the WAiFfachiy teewatérinjector 2426 °fh drly taSe & Hdftom 28 will
exertian axral conapression force on thé sealingumemberdie Ingaséresgabnut
0-ringsis plaged,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 capsule for
containing beverage ingredients, the 5 capsule (1) being designed for
insertion in a beverage production devicél(2) in which a liquid under
pressure enters the capsule (1) in order to interact with the ingredients (3) in
the capsule (1) and to drain a beveragesfigi.the capsule (1), wherein the
outer surface 10 of the capsule (1) is provided with a resilient sealing
member (8, 11, 26) made of a material other than the material of the capsule
(1), Whereir tivs séalidg memier 181 14 ) s veada of anubbei-eldstic riaterial.
15 2. Theapsule agcoyding toiclaimnLchayacterized inthat it is 0;9@%@}%@513
of a first an% a_secon waII eIe nt belqgicgnne ted w(%h eagh otherin an
air- tlghlpfras |on in afange Ieke fi area’in order ate & sealed interior
for the mgredient 20 3PThecapsule acesting o cidiﬁ???@ﬁaﬂfah‘télniéd?ln
that thels@almglm@bew@)ﬂa pcfﬁ\éid@éjp@ﬁlﬁﬁst in the drapsitionsareas(10) of
the flan]ge -like rim 6 one of th waI 1eh ents. 25 4. The C suleSurface
accordlng to cldim 2, aracterlzgg int ehat e seaﬁlng mem er (é ff) is
1;9rOV|de‘éIfoﬁ%€w5H’lB%Méeri the Frange kel dndthé beation httheraling
capsulenéd)designed far, andntreddetiart 38 ofacwateriingecter otthen the

bevera%%%?%ﬁ“%%dﬁ}{'é?%a% sthe C?E?”'%%@J?WQWJ'Q&Q& o membex

characterized in that the capsule (1) comprises a cup-like base bo
a C|OSUI@ mél’hbellfS)made of a rubber-elastic material

15 2. The capsule according to claim 1,
characterized in that it is comprised of a first and a
second wall element being connected with each other in
an air-tight fashion in a flange-like rim area in order
to create a sealed interior for the ingredients.
20
3. The capsule according to claim 2,
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.
25
4. The capsule according to claim 2,
characterized in that the sealing member (8,11) is
provided on a wall between the flange-like rim and the
location on the capsule (3) designed for an introduction

30 of a water injector of the beverage production device.

5. The capsule according to claim 2, characterized in
that the capsule (1) comprises a cup-like base body (4)
and a closure member (5).
35
6. The capsule according to claim 5,

characterized in that the sealing member (8) is present



35 6. The capsule according to claim 5, characterized in that the sealing
member (8) is present 22 both on the flange-like rim (6) and a portion of a
side wall (7) of the base body (4). 7. The capsule according to claim 2, 5
characterized in that the sealing member2®, 11) is seperate to the wall
elements {4, B0 8t Thefdapside beording toClaimm?, eharadténrzedin thatithe

sealing/pember (821} hasithe 18 shapesqgf an 0-ring (11) or a ring (8)
having a L-shaped cross-section. 9. The capsule according to any one of
claims 7 or 8, characterized in that the sealing member (8, 11) is 15
attacheddorie b thewalielemhitts {2, 5)ladifgZan adhesive or by welding or
By pinching-aredmpirgior a eambinaton thareod. Hnbe capsuteiaccarding
to any qf claims 1 to 8, 20 wherein the sealing member is provided by
applyingsgef i%r?/?seco%% (_j):r ?quvfﬁgrn% g%%e{ﬁa%sn ﬁgr'dg%nl?lrig it once applied to the
outer surface of the capsule. 11. A beverage producing system, comprising a
capsele fore 2bpontaining:bevearage ingredients according to any of the

preceding Glaims And. beyerage production deyice  J 2.2 beyerage .5 tne

production system according to claim 11, wherein 30 - the resilient sealing
hembet’taFis géortetiically” arrahged™o Be Tri 88alifig engabRmént with 2t
least a anatching pressing surface of the beverage production device (2), -
the beverage production device (2) comprises opening 35 means for

producing at least one openingin a first and a second wall member of the
capsule (f)SangPsute according to any one of claims 7 or 8,

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

combination thereof.

10. The capsule according to any of claims 1 to 8,
20 wherein the sealing member is provided by applying it in
viscous or liquid form and then hardening it once

applied to the outer surface of the capsule.

11. A beverage producing system, comprising a capsule for
25 containing beverage ingredients according to any of the

preceding claims and a beverage production device.

12. A beverage production system according to claim 11,
wherein
30 — the resilient sealing member (8) is geometrically
arranged to be in sealing engagement with at least a
matching pressing surface of the beverage production
device (2),
- the beverage production device (2) comprises opening
35 means for producing at least one opening in a first and

a second wall member of the capsule (1), and



23 - 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 the
pressing surface of the beverage production device and the 5 resilient
sealing member (8, 11, 26) of the capsulé@i1), such that the liquid can only
flow throughethercapsute 1(1) that Adtrattthesgxterionbe thel éapsuwlesdyard.ted

The systephaceerdipg ta £lainh12,10 wherein the sealing.engagemgntds

only effective as long, s an endlosing member, (9) having the pressing
surface” exerts a minimum presjéu?e onth capsule J;\1), L?Jut]?s au%cl)rr%tically
releasedVad 366N @is thepressare fllso betoww shid ndaimam pressufe. 15 14.
Fhe systeni aceording o clajmmiapwherain gropves (2bxatepravagded irthe ),
circumference .of the enclasing member hich grooves (21) act as ai
e Eh s Lo Rt e T

releasefi’Sealitiyt erfagemérthétieenitie Capsule (EFaAdRe Enclosing

member (9). 15. The system according to any of claims 11 to 14, 25 wherein

the epclosing ”%‘%EP&B (%)c‘é%'ir‘cﬁ’{@é%staoddéﬁ%'l‘?r! ggaling means adapted to

assist to the sea engagement between the enclosing member (9) and the
1Capsuld’CH) 30716 hé SFStemT aCeariifgTs any o laims 11%0 ™15 S whieréfd
the seatinggressureoadting attiresedling rengagemeant has ssradialsan/oace

axial componentrelative, to the center.ays afithe capsyie (1): 35 LA i g

method for producing a beverage, the method comprising the followin

steps: -ProVitiing Eddpsdie Cohianing bevefageingtEdights sure fatls

below said minimum pressure.

15

14. The system according to claim 13,

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

20 grooves (21) and through the released sealing
engagement between the capsule (1) and the enclosing

member (9).

15. The system according to any of claims 11 to 14,
25 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).

30 16. The system according to any of claims 11 to 15,
wherein the sealing pressure acting at the sealing
engagement has a radial an/or axial component relative

to the center axis of the capsule (1).

35 17. A method for producing a beverage, the method
comprising the following steps:

- providing a capsule containing beverage ingredients



24 and comprising a first closed wall member (4) and a second closed wall
member (5) sealed to each other by a flange-like rim (6), - providing the
outer surface of the capsule (1) with a 5 resilient sealing member (8) made
of a rubber-elastic material, - positioninghe capsule (1) in a beverage
productiond deviterdrnd produding Ht leastsere opéehintgebbtrinthe first and

the secand-wiall member (@), Hmbhavinga liguid enterdheLapssedl) at, a
the Ieas% one OE?QL”Q in.the fig?t wall member (4) and having the liquid leave

the capsuﬁgrﬁft_hrpughra{ﬂe stone opening in the second wall member (5),
whereinthepering in e firstigall Merhber (Phisths separdter ffom theth a

gpeningdadhe seconskwall memben<(d) by apsesswe-tightsealinge1astic

engagement of an element of the beverage production device and the
mat aD

resilient sea?iﬁé mém_ber (8, 11, 26) of the capsule (1), such that the liquid
can only fIBRthFGgH e 2Bcpsute (), bbt nbt at the BXEetitt 6TtRE tapstle
(1). 18. Theimethaodiageording toyckaimiké,s characterized iy thattthein the

pressure-fight sealing,25 engagement is gaysed by the sealing member (8,

11, 26) of the capsule (1) and that such sealing engagement is not present
When using @dasile (1 Withot 5GEh “8&aliig ieiber (8,211, 76). 3635°

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

15 separated from the opening in the second wall member
(5) by a pressure-tight sealing engagement of an
element of the beverage production device and the
resilient sealing member (8, 11, 26) of the capsule
(1), such that the liquid can only flow through the

20 capsule (1), but not at the exterior of the capsule

(1) .

18. The method according to claim 17,
characterized in that the pressure-tight sealing
25 engagement is caused by the sealing member (8, 11, 26)
of the capsule (1) and that such sealing engagement 1is
not present when using a capsule (1) without such

sealing member (8, 11, 26).

30



