10

15

20

25

30

Met hod for applying a liquid seal rubber to a capsule
Field of the invention The present invention generally
wo ediabe®3c¢ o the field of seal ed capsul es cont aPCi/EB2009/058411
porti oned beverage ingredi epgs. Mdire particularly, the
invention relates to a nethod of applying a sealing
conposition to such a capsule to enable a water-tight
interaction with dedi cated encl osi ng neans of a
beverage producti on device designed to prepare a
| inindh £ IS E 18, iy the RASIS att NaBY adl etchpsule
contained wthi'n'the capsule. Background of the
i nvention Devices for preparing a beverage by
injecting pressurized fluid into a capsule are
wel | - known, especially in the field of producing
FLeidleerotheoiheentyps beverages. In addition, other
conmesti bl e ingredients such as chocolate or mlk
products can be contained within the capsule. By neans
[ r [ of t [ edi i LI gL
P bEUSTR6S or Bher Bomeatr Bl oy, Such A6 For dxamle® °f
ssaupd capsbeepr oducedniibeppntéracti baveangbeihgredients.
exanpl e an extraction, brew ng, dissolutionp, etc.
Mo 8e. T SHAR 4 YeapStl o M BAPPT U Y hdbpt éd Perhod of
asONy ahd grovndi 69f EeRpbBi e ger tHosprEAdHCeaBsGOEf €8 cnable
everage by having hot water under pressure enter the
a c #@psaire tana tdridi i Trf Bl Wof Fekhbégeriagd oy v ¢ hesing means
apsu a f : - re_in
ofar T berel Fre HANUANCEe T UL, BURIERER Propprepaze o
liggiédi eptestadleel lorast tiee pobsishisl i tof of thaci Entatdngnts
the operations of preparing the beverage. Systens and
CHBtALARA f Bt bt aF A ng ?F%%%'COﬂEStibles from

Background of the invention

Devices for preparing a beverage by injecting pressurized
fluid into a capsule are well-known, especially in the
field of producing coffee or coffee type beverages. 1In
addition, other comestible ingredients such as chocolate
or milk products can be contained within the capsule. By
means of an interaction of these ingredients with a
liquid, a beverage or other comestibles, such as for
example soup, can be produced. The interaction can be for
example an extraction, brewing, dissolution, 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.

The advantages of such a system are in particular the

conservation and freshness of the ingredients, as well as
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substances contai ni ng capsul es are for exanple known

fromEP- A-512470 (counterpart of US 5,402,707). The
wa@2p800@3d01 as shown in Figure 1 has a PCT/EP2009/058411

frustoconi cal |l y-shaped cup2102 which may be fill ed

e.g. with roasted and ground coffee 103 and which is

ried osed v 1A 1fiqiy) -1 b ke tear ifiace iceyer 104 welded ons  of
and/or crinped'to a flange-like ri'mwhich extends
rreaperahdyythe opevdeagéde-wal | of cup 102. A capsule
hol der 111 conprises a flowgrill 112 with relief
surface el enent nenbers 113. The capsul e holder 111 is

sacconpodatethd thddss seppebtalibnwhifthiitBscendat BsBds from
wal | 124 and a bore 127 for the passage of extracted
Selof FeRCPRVEPAGRINABI cAAPEE 186 I IR | tAEP4S | kppen from

EBXALaCshof syStepiyLihescoapEi 565 agyater injector
107 having a water inlet channel 120 and an annul ar

el ement 108 with an internal recess of which the shape

substantial ly rresponds 1o the outer_shape of th
T%%pSLﬁ%?SQEFiI: cb(ﬁlutel‘asparFEOWﬂe ahhul ar-$k er]108%as @

fEQEPEESEBc Al SPriNgedd2 gl di g @hhichg dd3 ber filled e.g.
releasing the capsul e on conpletion of extraction. In
wopkr aPpoRcdadtdpsurenfo Lot 5 dded 3 tHel @apstl elosed by

h r,111. r .LpiLec r stk
IR AL 0P SRLECRLECkRs POTLOSLENRER iy o o
fihegeapskk eriesvsion theenddi abtyratianfgedmnehbessddi8all

f the cagpsul e holder 111.The er is injected .
P hFbigH e b RGAREE 120 o el at PPN BEgor 16YoRng 111
11 9Pk DgESrONi & hesbeda 403 Dém&nt f eenpdhe pressure in the

capsul e 101 increases and the tear face 104

increasingly follows the shape of the radial opening

The capsule holder 111 is accommodated in its support 115
which has a lateral wall 124 and a bore 127 for the

passage of extracted coffee beverage.

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

of extraction.

In operation, a capsule 101 1is placed 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

capsule holder 111.
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relief menbers 113. Such radial opening relief nenbers
coul d be replaced by pyram d-shaped relief nenbers or

wotheno®bapes of relief. Wien the constituent PEL/EP1089/058411
of the tear face reaches igg3breaking stress, the tear
face tears along the relief nenbers. The extracted

T§@f%§€e£|9M5159éQHSH theoQuhf LeeschbnLbe ﬁb@“bgrkhé water
is recovered in a container (not shown)

l@Eﬁ@E@h fRe borke 127indhe pri fdiepllesdof OBhisf coffee. The

extraction process as, far oas d |t cqﬂygg naanllnegaép face

Ptonrnecti on mfF% ?%%Suresent invention can

1@mnnabméaéla§1§omdebws #Afe | Bhapal oy &ﬂaieﬂa@a@sub@ening
is inserted in ca sul e hol der_ neans; - The capsul e

bl fer MRS S st enfﬁﬁﬂFoéﬁgé@las%B%Ph@%dJ%ﬂJ#H% members

cYRLET B gcldion pans Q£%£Qﬁ1&3§ﬂé§§ds%&ﬁ_kﬁﬁtn%ﬂbers or

annul ar el enent (108 1 surrounds the seal ed
ou@@subéapeSImﬁaiels&fmaWheoftbhecmmﬁnm&y@ntlmas¢romb of

i d h
RRTEEOR (R ithabr el T Y it fay face

tahtd éh@n@ngh@dt@miéfCﬁ@hﬁéﬁgd THet Beteapsubecwhirke flows
traversing the interior of the capsule and is then .
Chaeled’t o F%%veo¥hél@%EsuP€ thh@ugﬁ ar | gsstlongél2 and 1is

%ﬁ@@é Qépfﬁf9r85h9§lﬁé§aiﬁgt L08) seeondmal e pore 127,

er eby, ingredients in the ca sul e constitute the
bottl eneck’ of the fl ow path of the water and wil |

t herefore cause_a_pressure drop between the stream
THR b e GORNSE £ Sant 87 GeSBF TERELPT qiF HOPFSWAth BAgRSL hE C20

bfﬁ@éyh@alM@aCDnp&@ﬁﬁ@&@lgﬁowlwhlEh@vgaeb@ﬁteaﬁeedu&bngcan
e

be summarized as follows:

— An initially sealed capsule is inserted in capsule

holder means;

— The capsule holder means is then introduced
associated to the water injection means of the
machine such that an annular element (108 in Fig. 1)

surrounds the sealed capsule.

— In a first wall of the capsule at least one opening

is generated.

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

created in the second wall.

Thereby, 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
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interaction between the liquid and the ingredients for
exanple due to a swelling of the ingredients.
w@erineeqandi ngly it has to be assured that thePOER2009/058411
water flow is actually takingspl ace through the
interior of the capsule (arrow Al) and that no water
rgan fbpMmsfromtheivatersi npgetonihntg thec|,ntersbil68 the
bet ween the annul ar encl osi ng nmenber 108 and the
cexser¢orvbichhereapsutediop whdlt heant oncheadeadnicngy the

.bore 127 of .the device. The arrow illustrates this
BB Lo b Bt e T bt REF veP s Ty kTG T
etbopl ext efihOr tiot hey capswdiaill has tothe st oppeddbynts.
a seal i ng. engagenent being positioned in the
CORfefReT¢eND Yméénhﬁﬁetéh%®$aﬁsﬁéﬁﬁértf@@ drite t prely water

fﬁé‘@s%eaé%aﬁﬁz thgjapnuialc STBIThes, And- Hde; CaPSUE of the

ol der) and in"the flow path between the water
cippece or(aamdwt el bewvedageradr anni ngtleor ecan ftllhey from the

enbodi.nent .as sho in figure 1 such sealin
B GeTORC e DR acH e d T SaoE (e EaR dit annulax
eflens eendymbhBepi NCW NchEngagesrAt rhetrween die anpshas 101
menber 108, the flange-like rimof the side wall of
apfetkapsuP etho1dbnanthe 2apsul €’ hef defe daviasSe the
seal i ng engagenent is not working properly and water
is flow ng outside the capsule, no pressure sufficient
The eause tAYe itkhrstgpiofst heiteandeadceewi IWatke bfiidy ppth.
i nsj de the éapsule or nativel t he @%essur

| |
T TTEE5 Rahee hotfit, BohBlet ooV oaFLRG B Lhe Pearopgute 101

hafde & hee ek 06 8paaPEYr ae€XtEachoBnghgthensubst agceoskioned
~such a scenario water will be drained fromthe
ipelBrage Yeredics dirtawatet e t RBOTLRAY MEGOet erBet @Yd the

cg%séP%!¥oi”R8£aﬁﬁ§daH99?5rsMéﬁb8keQde£ﬁésHBSsule holder)
condifions, wt he

and in the flow path between the water injector and the
beverage-draining bore. In the embodiment as shown in
figure 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.

In case the sealing engagement is not working properly and
water is flowing outside the capsule, no pressure
sufficient to cause the tearing of the tear face will be
built wup inside the capsule or, alternatively, the
pressure will be causing no complete tearing of the tear
face and therefore a poor extraction of the substance. In
such a scenario water will be drained from the beverage
production device without having interacted or fully
interacted under sufficient pressure conditions, with the

ingredients contained in the capsule.
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i ngredi ents contained in the capsul e. An i nprovenent

coul d be thought of according to which this sealing
wepgageyent is further inproved by Iining the PCIEP2009/058411

wal | of the annul ar menberswsth a rubber-el astic

material. Wth other words, according to said approach

Aﬁh§m§§@tén@nengeg§aﬁné tﬁoééﬁHrgg RycstrughuEeshi¥gdinis
to or attached with the beverage-produci ng device.

Sahlsnnaen@a@ennenta@eéurhhehatmafpeedthe &selo@ fhe inner

wSPPsLanty a' SRR I%mﬁa sules 2 wearlnd ofL of Lhe. ;.
I xed sea ng nea can t ake place such t a? %ﬁe )
wgunlbtheefwdﬁaqncnh@mmbbmyetageau@|ap§ﬁﬁﬁamgtwe sealing
deteriorated by water passing the no | onger properl ¥
cRFRIRTONE dEalATRY LAY eBkTUGEUERE éxiEF] dr° of Tt RETached

wEBRSLh € ﬁ@@&fgéelﬁﬁo&u8§§&rﬁebybed ¥R 5nghdeqt Begvantages
capsule. If the pressure is insufficient, the tear

lnehbaanefnay noe @pem<xﬁ anﬁmbﬁkﬁntwmy @embty oOnctheules
ot her . hand Kno that a sufficient

2 PP Rt o St oxburb SRbyeratinf PiRhene MuariEy giace
s@@@reeﬁetstyhe C@h%&&tyThQﬁpraﬁﬁ@t PAYEREEON beverage 1is
correspondi n ainms at an i nprovenent of the sealing
l%ﬁ@%@%ﬁ%ﬁtyp%@ﬁ?ﬁéﬁéétﬁétﬁéenwth%rlP&éﬁéngnﬁeﬁfdna tRBIST

pP@%?Eﬁ? ?ﬁff&fé eﬁgflﬁ% such a beverage production

I'S t er central idea of the present

invention to transfer a resilient part of the seal i ng

engagement fromthe b vera e ction de e tp the
B¥ps eé‘ Th%tad%%t Sé Sirg© ha ere%?PFté é%%fﬁﬁ?gg the
phEaberei su@Nkyugsathanee (e ecaestyevvr thF th® pressure is

associ ated capsul e) such that a proper functioning of

inpef Sbal ¢ng cahcbécags MO it | B3% hP§i OMSE, ¢ ednay ngren
oﬁf?’85r%%§tecQ999§£t69Her hand, it is well known that a

sufficient extraction pressure is a key factor for the

quality of espresso-style coffee.

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.

It is thereby the central idea of the present invention to
transfer a resilient part of the sealing engagement from
the Dbeverage production device to the capsule. The
advantage 1s that any resilient sealing member is only
used once (i.e. only with the associated capsule) such
that a proper functioning of the sealing can be assured
and less hygienic, cleaning and/or scale-deposition

problems can occur at the sealing member.
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probl enms can occur at the sealing nenber.The present
i nvention thus especially ains at an inprovenent of

wo baooaqsal es, such that state-of-the-art bevePEmEP2009/058411
production devices with bus/gsin sealing nmeans as for
exanpl e shown in EP-A-512470 can al so be used in

T&@nn%ﬁ%%%%tmﬂtbn@e&@@@#'et%%%OfdéﬁﬁbéPaiﬁﬁ pb§§@nt at an
invention . EP 1 654 966 B | relates to a capsule

ihei egenont | gur edh¢ orcaassdets,onsiiaha ttiesvter agete-of-the-art
pRyOduction ?e" C&. 1 Q01 det %9 Ha%ul? guid_vwnder o ns as
press% ePenter “the capsu & ShE"t 8V At rac? %Hgtﬁ
fongreadingittes ishothe CApSUE-ea- 5T1rHECDy,catnheag:apstﬂ>ee used in
conprises a resilient seallng menber in the formof an
COrPPGEbPra FitRE havi rGPEY IS s s s-s@ct TR wRFeRent
ihSegtiagched to the body of the capsule by neans of an
adhesive or by welding for exanple. One possible node
to apply such a seallng means to the capsul e woul d be

© B Savanr&ge “Chdt 1T Fedil rbs WBLT & Fok Bach b8y 8F for

itbereapsul € andeverygbi ghoprieei shopelnctheni Bireetki 88 make
and toollng Therefore, a cheaper, nore conveni ent way

2i $1gBidppRyerh®rseslichy eﬁtt@#s WE depoRit oMi@f TP guigract
ber 00 Lhescapsyl € 2 tdhe fge 1
W%%%yﬁo %ﬁg %gpguﬁg 't ou . e(%otedgtﬁQY Eeg capsue
cpositson afrehelseatlﬂ@aﬁeagsnwmbmﬁIlnxih&sform of an O-
di stribution on the capsule is (gportance to obtain

TEEYi Erent sEdl i Mg bRt AE &a&&ﬂﬂ?d %?t?ﬁﬁ%ﬁ%ﬂeﬁ%&Fh 18

aObhestqoftd heHr eseity | Byenthen t9ofurd hesy entance the an
efficiency of the sealing nmeans provided to the
aghpsuve ahdoynvphdiigufar, exa®hprove the positioning

One possible mode to apply such a sealing means to the
capsule would be by injection moulding, but this process
suffers the disadvantage that it requires moulds for each
body of the capsule and wvery high precision in the
injection and tooling. Therefore, a cheaper, more
convenient way is to apply the sealing means by deposition
of liquid rubber on the capsule and curing the rubber on

the body of the capsule.

It should be noted that the position of the sealing means
as well as its distribution on the capsule 1is of
importance to obtain efficient sealing of the capsule. It
is therefore an object of the present invention to further
enhance the efficiency of the sealing means provided to
the capsule and in particular, to improve the positioning

process of the sealing means at the capsule.
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process of the sealing neans at the capsul e. Thereby,
the seal has to be accurately placed at the
wo pd1ene®ad i on of the rimand the side wall of PCEERDIY0SS411
of the capsule in order to7fepm an L-shaped sealing
portion having a concave outer surface. Moreover, a
T@é?@@?? I sought-after whi gl opgbyyrgguiesoBa sl lat  the
amount of liquid rubber while maintaining an efficient
igealsagtofnt hé capsulien F&neah¢, sdidscretld arfourite odpody of
tliq%idsﬁggb%ﬂlqg%ﬂ%gstéofg%%u%F Hﬁ§30|Q§ﬁnge£ {ge ogrtion
e 8gverage produci ng- devi ce ébout}Fﬂ% capsule Ant it
hal 50g savesntaper tantr nenbfacé uri ng costs. The obj ect
is achieved by nmeans of the features of the
i ndependent clains . The dependi ng cl ai ns devel op
mb st her, t hepceptial sidea, ofn ther U esgitcl YNt PBguires a
oj ect and gunnary of the Tnvention The present
sihavent Boauptopodes ld guetchod fldrempr owih dieg maintaining  an

bber - el ast | i M t le. wher ei
o Eho eapiu e haad 2oty FiRcrroar 18 Fr BEL coRt Eaf ChBagrount
opontiendhamiviga shae1wal lkccantk@idd apge IdikesifigM force of

portion, wherein the rimportion extends fromthe side
thal Peoeriase beayIpetEe ole e nePABE dGifpr F8PRYLEhend 1t

2 856PSa0Ls 1m@PPLYL DG, aR, HoCHE ed sealing, composition in
aliqudo

r viscous state onto the rimportion of the

capsul e, - heating said applied sealing conposition
such_ that the sealing .c osition | east_ parti al
TRE gPROSS Tt ovir Q6 ERECS] g8 WBPFRGNEI] Thor CEARESSEheE the

iShesemabhe andimscurimy tBges8@ahgNG1CAMROSId+OTo@Bf FQEther
the mgration towards the side wall.According to the
thet ot ral sede# ngt conpasTesont chpveetion.

Object and Summary of the invention

The present invention proposes a method for providing a
rubber-elastic sealing member onto a capsule, wherein the
capsule has a cylindrical or frusto-conical body portion
having a side wall and a flange like rim portion, wherein
the rim portion extends from the side wall of the body

portion, the method comprising the steps of:

— applying an uncured sealing composition in a liquid

or viscous state onto the rim portion of the capsule,

— heating said applied sealing composition such that
the sealing composition at least partially migrates
towards the side wall until it reaches the side wall,

and

— curing the sealing composition after the migration

towards the side wall.
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accurately and conveniently placed at the intersection
of the side wall and the flange-like rim portion of
wo baolbadye of the capsul e such that a water-ti ghtT/EP2009/058411
sealing is obtained at said/BRtersection. |In general,
the application of the sealing conposition is carried

AQUbrih@ faci khky ﬁ@ﬂ@é&,fkpﬁhbﬁﬁiﬁg||&8@p&$ﬁ€§o$°&xn1 be
food safety respectively hygiene and | ogi'stic reasons.

atlencetei heasdakonycoorpodivt irdrdes! priefgrabl ytappetedon of
after .a producti.on,process of. .the capsule bodies. |n

o R Pap T R A e i ol e R et T s5hg Bodv

of othdechpthivgsand seati agwhaeteryghbereat hegbedyobtained
the capsule is filled with the correspondi ng

at ngredi enterapdts@atl i ng of the capsul e by neans of a
dedi cated nenbrane is carried out afterwards . In a
preferred enbodi nent, the positioning of the uncured

Igegkhagaconposi ticen iownttd onheo fr i thpos¢d bhnof coheosition is
capsule is carried _out . a needle_or nozzle er ..

P CBH et bt 6 R dipd] PG nE eBaN fy TITITR lines

£6PMPOsSHt E9net Pr et epabtyval fiuhi bt ude ehdcapsukescwhegBons.
are to be provided with the sealing conposition are

Hphaeedtoh acabVRAgCPragsShhieh eanrbeffsrPzontBPlLyed after

displaced, T t escr heafpg-of the
au%cureg 58§|3ﬁ§§%%ﬁ%o§?t?o% ﬁ%%%ﬂlggkééapfgée bef%rgecond
stée, culieng capstiie skafliag composittichied eadd tgernde to the

] gration of said sealing conposition fromthe rim
P I ROnoEs PRE 48 TaaIP s TRe AR Poert ot he eapsule
i@t rhackiyv ey iftaf cese SUeh ragpeheehboStRfG faftGesa@ddsealing

surface tension between the sealing conposition and .
of hehsi deraflehkybBaynaf ofhe eapicresfnmgmprefner iédcarried

oggbgg{g§@£rd£he capsule is made of neta

In a preferred embodiment, the positioning of the uncured
sealing composition onto the rim portion of the capsule is
carried out by a needle or nozzle member being connected
to a supply for the sealing composition. Preferably a
multitude of capsules which are to be provided with the
sealing composition are placed on a moving tray which can

be horizontally displaced.

Thereby, the described heating of the uncured sealing
composition which takes place before the curing of the
sealing composition leads to the migration of said sealing
composition from the rim portion to the side wall of the
capsule due to attractive forces such as electrostatic
forces and surface tension between the sealing composition

and the side of the body of the capsule.
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such as al um nium and fornmed by a deep draw ng

operation. Hence, the body of the capsule may be
wa@omenad3oM t h a | acquer and a residue of | ubriPBEIEP2009/058411

necessary during deep drawppgsof the body which may

pronote the attraction of the sealing conposition to

thhe QQQ%é?ré&eeﬁ@9§Hh§ntAC%%@“ééﬁéhléahg heald Ngr Ofetal
the sealing conposition before the curing process

sepabkesaiudesined aedqudlordiest fisbut | dpepf drheingcapedation.

sealln conpo |t|o the intersectio betmeen t he
n1boq¥logga§§ fﬁe b%‘ P?ugn 6?j¥h§ cap su?red With a

1&&@@@@ aate d hatsides depoalubxq@a@fc tr’nﬁ:e&&ﬂiﬁ}ﬂgdurlng deep
conposition is preferably done on the body of the
deapsd e O4f tidre i ped Yowﬂ%lﬁé By bef sretet sthfei 13w ten of

chbe §@£Iﬁ?garhdo1ﬁ§§s§%ﬂ ng At dhe Hdayportd onyce. QapQMle

nmeans of a nenbrane provided to the ri'm portion.
Ase@rdn@gbmnposatdonhestpm@feoéblyha restliieat, comPOSltlon

bber el ast t whi Lected from.
oG e T onrs, G thect BT Sat| cEToPdbex, al GrhiErd  eaval

aothersut The seal tRe coposdd i @Rails npr efen@gbtytion at the
transparent. Preferably, a silicone rubber nmarketed as

l@@@¥§$¢t&@qcﬁetﬁéﬁﬁeﬁéﬁaﬂ1§b@QﬂF%ﬁﬂmﬁ%@ Heckpiy portion
g?@ng #§ ysed as liquid silicone rubber for the
Ing conposition. In a preferred enbodi nent, the
seal ing conposition is applied in a non- contlnuous

Lashlon Thts geags, t hat ErefergbI¥ a coad of sealln%.

onPosi?Fontiatdr %eﬂ%asb t8"t Re fiangedrike FPRpostition

i PObtbeBrSUCH thafe acgapnies RIyedr behweendhfle after its
di spensing start and end point. Hence, the flow ng of

fenelumchivad BeBbTng ieenpost tioh béfdr ethihecoffee and its

sealing at the rim portion, e.g. by means of a membrane

provided to the rim portion.

The sealing composition is preferably a resilient, rubber-
elastic material which 1is selected from elastomers,
silicones, plastics, latex, balata or others. The sealing

composition is preferably transparent.

Preferably, a silicone rubber marketed as ‘Addisil 1540d”
commercialised by General Electric Company 1s used as

liquid silicone rubber for the sealing composition.

In a preferred embodiment, the sealing composition 1is
applied in a non-continuous fashion. This means, that
preferably a cord of sealing composition is dispensed onto
the flange 1like rim portion such that a gap 1is formed
between the dispensing start and end point. Hence, the
flowing of the uncured sealing composition before the

curing step 1is anticipated. Therefore, a surcharge of
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curing step is anticipated. Therefore, a surcharge
of sealing material is avoided locally at the junction
wo pne/ob@ssveen the start and end point. In a predBEP®UIY/058411
enbodi nent, the applicatiarp/f5 the sealing conposition
is preferably carried out in a pulsed fashion. In

sPatthguhakePYhSIiNG SRy Res cabkhedy out athd heunction line
begi nni ng of the dispensing of the liquid sealing

beonpesi thonstert hendi empopeioh. of the capsul e. Hence,
t he so-call ed snakehead' overdosing by which a | arger
drop of material is deposited at the tip of the needle

18t at beebegiradi rRgolitke tdi speNsdpgl dike: tan a@f_:uméatsbamlng
of material between the dispensing steps can
CeTPRet FerylprevehtedP l AcedFBiAgl YUTtt kB aeppééﬁg opshion.

Th! a£9£9u9£rSeﬁulé‘ﬂn&‘)ﬂEQSbé' 09 F2BRSoUP gPr ensmebhhying
wi thin the di spensi ng nmenber and creates a nore

oactMeadesphnekn@ssfothehélqond eaaﬂhegappmpoaut@nn to the

rea. The seal i osition is pr &f ferably applied _
=B BOERAOR: Mrpor s onoBR ithe CEbC e W o p Bab Fiiogsnake
helh st aree fasemnighep nt@rsectd onaebetrthedrdgn par tnm{élamll is
the side wall of the capsule. Hence, a predefined
d%@%%hh%@ oF the &pplPéd §@aﬂ?ﬁ§l@oﬁﬁo§bﬁl@ﬁgﬁénﬂﬂé of the

d§é % Qfd hecapsylg, i s Ml ntal ng téP e SI*E%‘ é% the

sea |ng omposition can mgrate towar
do$pé¢heicapsulseegr i ngcan heabieng p@fﬁ&ﬁﬁuvéhwrebprevbeted.

di st nce fron1 he bod ortion of th .
2 RtATEGH ok ST PRy e L S e 2R esi €1 ofiepding

ca@ppbs edi OAt @ agdpeenid aho POT ke tAf yt he tHiM POk i BAspensing
The sealing conposition is applied circunf erentially

me@oe heapPmaFertticsn antofhusccrkatdi sthawdeests tdfe the cord
ogpgﬁéegpﬁffgatlon area.

The sealing composition is preferably applied onto the rim
portion of the capsule at a predefined distance from the
intersection of the rim portion and the side wall of the
capsule. Hence, a predefined distance of the applied
sealing composition to the side wall of the capsule is
maintained such that the sealing composition can migrate
towards the side wall of the capsule during a heating
process. Thereby, the distance from the body portion of
the capsule 1is preferably chosen such that the sealing
composition is applied onto a central portion of the rim

portion.

The sealing composition is applied circumferentially to
the rim portion and thus, the distance of the applied cord
of sealing composition to the side wall of the capsule is

preferably equal at each side of the capsule, 1i.e. the
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of sealing conposition to the side wall of the capsule
is preferably equal at each side of the capsule, i.e.

wo baoooad3e©f sealing conposition is preferably PCT/EP2009/058411
concentrically arranged taifss centric axis of the
capsul e body. The anmount of sealing material dispensed

cgﬁéoth%édﬂH%?”&bﬁﬁoQEtRBﬁ Gapsyterd Sapr ef epabbYtrically
bet ween 10 an mg and nore preferably between 40

aandn@odnyy winstcpriefer abkys of £ abotit c&3sih¢ -1B3ydwy.
Hence, an effective sealing nmeans can be forned at the
capsule with a very little anount of sealing material.

Thde dnpuhe veryséatihe ammiyridinvalgednsthe @e@é ithe rim
al nost invisible to naked eyes, however, it
PRLEFPRi @At RS %?%%FéealﬁaPé?f?F@H%YséﬁFwﬁﬁncﬂBs?H@ itr0 mg

aﬁ@em9§¥eb§g§e953@§r%%%%@eqeﬁkp%nuit§0'ﬂ@acﬁogﬂ preferably
environnent is so limted and its added cost to the

OEapbuhe|5§rﬁ#ﬂfﬁwnmqheHhapdneﬁycﬁfﬁdmxxﬂgﬂ$@@llng means

sealing material inits c red tate 1s fe
R hBOn o aRa I SSHORSTAS MR (1 ST hr Lt bhendTRE"E oF
s€Q1 th@f mseakingy. cw@om@nttwt@ﬁﬁelitm@oahb@ﬂwﬁnt]b@ved
capsule is preferably I ess than one second and nore
tiheeferabl§ HePARENIADOSARYCIDD REKSATRESH gRAPYATOf 1T 18

S&Pflé?@lllt ngocg?gg%t Lon, froward these%lldeaﬁ’@#ioﬁimﬁh% the

capsule 1s preferably obtalne y heati n
bseataqg poapesation dEvaneovémstammﬂQanm ohvB0ohweBO is

t mnutes. The mgration of the sealin
oIS F T R bt GRI068 oty OF THe CHPSUNS by oP bl SBFY-
forms a continuous sealing portion present on both the

rimportion and on a portion of the body of the
TeapsaréneFhepébyhencarpdpscarepriesenmavgtiih saj gts cured

f%@é'[‘é‘ db‘?e?&?%fg on%é%’ﬁezg héﬁd”??”%é?@f pthe end of

e cor di spense rrmportion

The time for dispensing a cord of sealing component onto
the rim portion of the capsule is preferably less than one

second and more preferably between 400 and 900 ms.

The migration of the sealing composition towards the side
wall of the capsule is preferably obtained by heating of
the sealing composition at an oven temperature of 60 to

80°C for 1 to 4 minutes.

The migration of the sealing composition towards the body
of the capsule preferably forms a continuous sealing
portion present on both the rim portion and on a portion
of the body of the capsule. Thereby, no gaps are present
within said continuous sealing portion. This means that
the end of the cord dispensed onto the rim portion, i.e.
the dispensing start and end point, are joined after said

migration. Hence, said sealing portion 1is preferably
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the dispensing start and end point, are joined after
said mgration. Hence, said sealing portion is
w@eabooabd yequal | y distributed about the PCT/EP2009/058411
circunferential intersectiimy3etween the rimand the
body portion of the capsule. According to this, an
c&CLUT 3t &1 POSLH1L 084 NgnaRd %hénbﬁéﬁﬁmEEkQKE§§§ QEtEB@ectlon
Seal ing conposition are obtained. Mreover, after
bﬁ@a@@ﬁ’ng témi:l trhos, aaflt erhe h@omygrat)rbmoof Qjﬁe td@al cagsule.

a siti ald contlnuous sealln% .por.t
cc s 1s OSRIASH 88, nd unitary
T a Iy conprlses a®Concave -Shape cross Sett i"on

tmbemneeenofnttae CsOsBi5@CtbOpabisice yrewbAcstoeding to
thi s enbodi nent, an effective sealing of the capsule
is obtainable with a m ni num anount of sealing

MOBLETL Bl - GUEING Ofr stRe $6al LAGsCORROSIL QL | Sigration of
preferably carried out” at a tenperature of 110 %o 160
t€ berldngo kO Iutiesy, A@@@dd@@@@%ﬂuﬁt&rseik&m@rpngtion

t abl d
of e ey e RLB LT, CE ket r a6k el PR selspan when
s@EEONE Ng tarddre quasentali nyenti anare peeberabby to this
carried out in an oven wherein the capsules are noved

cHppPOreRE, byah t PAYSCTHEFebFCa i@ vt i stist ef epmBRye  is
o@ﬂ&%@@@ﬁe P% apﬁyﬁéﬁuﬁyaﬂﬁuﬁtféfr§gélbn%th§9erlal
cha I C

ers are set at the desired tenperatures
The oven has preferably four chanbers, one of which is
set bet 60 to.80 0OC and, 3. others re
Rt IR 110" S 0 9280 106 CHPRT Sy TEne Tty | Rgrried

oghagbers tdinbber tuRet bel riterperadgre siehsthat 1bhRinutes.
curing process can be slightly adjusted. The

Acepperatlye defiay chRengCeholPd RoPCexéeedaleotegle and
rééggfe59'§e¥ﬁ¥$8 hEAd; 10 afgfﬂ?%eantﬁQecgﬁéuigg
nenper or otner conponen e capsm

The heating and curing steps according to the present
invention are preferably carried out in an oven wherein
the capsules are moved supported by a tray. Thereby, the
oven 1is preferably equipped with a plurality of different
heating chambers which are set at the desired
temperatures. The oven has preferably four chambers, one
of which is set between 60 to 80°C, and 3 others which are
set between 110 to 160°C. Preferably, the three curing
chambers differ in their temperature such that the curing
process can be slightly adjusted. The temperature during
curing should not exceed 160°C, since this would lead to a
damage of the sealing member or other components of the

capsule.

In a second aspect, the invention proposes a capsule for
containing beverage ingredients which is designed for

insertion in a beverage production device 1in which a
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In a second aspect, the invention proposes a capsul e
for containing beverage ingredients which is designed
wo er1ojoo®aé ti on i n a beverage production devi cePCTERIWDO5S8411
al i quid under pressure entiey/33 he capsule in order to
interact with the ingredients in the capsule and to
1rai A anﬁﬁ%?régﬁxiﬁﬁﬁgt@%t%éesukﬁe whes el e t he, capsulhe <o
conprises a body, a flange-like rimand a resilient
igeatényg wehbetchformededn catsoutrertisurdaesulof ah@ to drain

A CRORULEso ChRLRCLELT SEd Lyt At 2l peal L0 IBIDE o cec
a-contl nuous portion I'S egua

adbstjm but efll abpit1 1he ﬁimcanﬁeraerﬁéﬁlléﬁterg@glm@ member
between the rimand the body of the capsul e. Thereby
f@ﬁ%e§eﬁplﬁﬁld@ﬁ%%¥ ?%réﬁéﬁepébﬂ§“%pﬁﬁp%ﬂl%o Fﬁérﬁéﬁﬁrlsed

i9f &he capsyl %e%)dl'}%anﬁe%ekh@fdﬂémg aS% AU portion

above . In a preferred enbodi nent, the outer surface
wiofchhel cueedaseal | dgsheanstéed linear dheneniscusfkirketial

a_cross-sectional ew.. The s

TS aor o B T R Rt LR SHeeie L TEabhy carr gt

an angle of 45 fromthe transition fromthe rim

portion to the side wall of the base body, of between
Thereland 007 w2 land MRt ef er By SePWeerriP 4 Sthgto the

0 0 i 0 init c

oBifuien (he SoRTAG rEansoana & ded Sal'ed Ghol ol pg o Lned
almender of a beverage production device to which the

capsul e may be provided is enhanced such that
effective sealing of the capsule is obtained during

1hhg pevecageqpragddetinen tpr e¢RSSutdN supfLfersedine cured
enbodi ment, the thickness of the sealing nmeans

S%@hﬂl%u@%w detr £a8esrt GWartRNtheuiendi ke vhensisgen in a

cross-sectional view.

The sealing means preferably has a maximum thickness, when
measured 1in an angle of 45° from the transition from the
rim portion to the side wall of the base body, of between
0.3 and 0.7 mm, and more preferably between 0.4 and 0.6
mm. According to this embodiment, the interaction between
the sealing means and a dedicated enclosing member of a
beverage production device to which the capsule may be
provided is enhanced such that effective sealing of the
capsule is obtained during the beverage production

process.

In a preferred embodiment, the thickness of the sealing
means continuously decreases towards the end at the side
wall of the base body portion and the end at the rim
portion, respectively. Hence, effective sealing means may

be provided to the capsule by a minimum amount of applied
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wal | of the base body portion and the end at the rim
portion, respectively. Hence, effective sealing neans
worenoloasops ovi ded to the capsul e by a m ni num aP@I/AP2009/058411
appl i edsealing material. Acomxding to this, a very
cost-efficient enbodi mrent of the sealing neans can be

s@QIﬁﬁ@eﬁat£1§§§e ROLE-bDRY £H erdsr 5°v89gabesﬁnefflc1ent
efficient and water-tight sealing at the body of th

eglapduhent aoyetlye r egal ang andaps ecisebappbieanedn of the
sealing conposition at the intersection between a rim
portion and the body of the capsule is necessary,

pwhieh irowachiceved by meansr of-of hebset hodhaceardidigito and
t he present |nvent|on However, another famliar

" pEessIay 56 lappl i &d £HE OBRGY nPRg tHe deBEriBed @ Very
r8gVant ages. pFOL; sxagpbe; -LBeoROLd ehel Ui dnar c¥hBERYS ion

seal i ng conposition nay be applied to the si
athehbodyteﬁseheloapbat@eandathemlmmnnmnnt@n®1QMatbody of

ttowards ghe rimportion by a.heating ocess iLn order ‘
38 B ERrEe {eh B bRy e b T R 2 PhIET e ot o
thde nkedy dangcthedfhdn por tiign. p}a@edesCiﬂ¢éwkﬁ@oduabwener,

system enabl es an effective interaction between a
a%%b%%¥efa@ééFﬂFn@rpﬁeﬁﬁeHﬁ&b%é%taﬁﬁﬂ&ﬁﬂ|@@raﬁgtﬁlnlng the

d@?@ff@é&daﬁgg EQ 8 %% pressdﬁﬁ¥'cﬁ?$hb% d SAesigned or

to provide a Zed to the
v1n¢em$omam1quacamgutetléncmEQ4ngetmpﬂﬁaadNEntrMna aide

w2 L G wi ROt oSy Tonkife BT ThES oaseul " Chr i B made to

mﬂ§§§£épkbﬁarq%tﬂﬁéd£@MA theit hef fealdlih@%g process in
advant ages and obj ects of the present invention wll

O%@%@nﬁoa@pﬁpéﬁfefbhetﬁ@a%kﬂgl Bgapéersbntihenanteadpagion of
tﬂ@eb£8§|Qﬁﬁnghge£9%|§9rgf§§f'pt'on of enbodi nents

The described production system enables an effective
interaction between a capsule according to the present
invention and a dedicated beverage production device which
is designed to provide a heated and pressurized liquid to
the interior of the capsule. According to the invention, a
beverage can be prepared by the described production

system without any leakage of the capsule.
Brief description of the drawings

Further features, advantages and objects of the present
invention will become apparent for the skilled person when
reading the following detailed description of embodiments
of the present invention, when taken in conjunction with

the figures of the enclosed drawings.
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of the present invention, when taken in conjunction

wth the figures of the enclosed drawings.Fig. 1 shows
w@eiexvdact i on capsul e known from prior art dOBCIEP1009/058411

EP- A-512 470. Fig. 2 showsls3sody of the capsule

according to the present invention in sectional side

viewq Fi g. 3 showsnangiarged viewefc aneadwd from prior

indicated in figure 2 . Fig. 4a to 4c show the

appl i cati oardf dphemseal ERgAcOABodi’fi-on onto the rim

portion of the capsule's body. Fig. 5a to 5¢c show t he

applied sealing conposition after the heating step and

t hericar i pg ssioee. &1 god6 sifowsha peekeleederedinento the

of the beverage producti on device conprising an.

encl osi ng ﬁéﬁﬁ@?tsaPVﬁBFéOPoF“eﬁ@FééPﬂélaSégﬁsMP@W-

according to the present invention in order to enable

a beverage preparation. Fig. 7 shows the interaction

of Eie seéakhngscempozitdoredppléedoto aree ifit endection in

between the.rimpagrtion and the body portion of the

capsul e an lguagd?Cated encl osi ng nenber of a beverage

producti on nmachi ne. Detail ed description of

enbodi ments Figure 2 shows a preferred enbodi nent of a.

capsifie 4écordi i§ t 81PHe PreserPliimgéntiionof n the sealing

sectional Ebgﬁogﬁg%%nTh%ﬁ%gB ﬁb; CORPI LRES i& of the

frusto-conical body portion 3 having a side wall 32

and a substaptuakl'y brdmsversal cl osed base portion 3b.

Sai d base portion 3b conprises a central recess 3c. At

the other end of the frusto-conica

Fig. 5a to b5c show the applied sealing composition

after the heating step and the curing step.

Fig. 6 shows a preferred embodiment of the beverage
production device comprising an enclosing
member suitable for enclosing a capsule
according to the present invention in order to

enable a beverage preparation.

Fig. 7 shows the interaction of the sealing
composition applied to the intersection between
the rim portion and the body portion of the
capsule and a dedicated enclosing member of a

beverage production machine.
Detailed description of embodiments

Figure 2 shows a preferred embodiment of a capsule
according to the present invention in sectional side view.
The capsule 1 comprises a frusto-conical body portion 3

having a side wall 3a and a substantially transversal
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body portion 3 , a flange-like rimportion 2 is
connected to the side wall 3a of the capsule. Thereby,

wo baohb@sgel i ke rimportion 2 is preferably orPenEptoegoss4il
perpendicular to the centriad/3xis ¢ of the capsule 1 .
The capsule 1 is preferably an integral part nade of

cﬂ@é@é pHch a3 .aliwym mum sIherehye %Q%ﬁﬂHWWB@”Pgﬁﬁﬂﬁﬁés a
of the capsule 1 in figure 2 is preferably obtained by

cantm@b deaabnpg3operdt ithe. die capsll ef 1thasfansoatepnical
rface,7a_and an ner _syrface. 7b At .t he .
ol PSR Ban st T nb e e M Satop id Io bor FrBRogtec
t@ndhéhglfoﬂeam@en i k& bEmMtper tdak 2 cseatidwgeeanshd anenge-
ig plied which are preferably of a |linear or
Pi §elsPPIke OForm Whetr ke hY cpbsenseEef oREFPEREW UL AT

Jh€hé ndicat ed £‘§i9h& drofnihe capsul ¢ is preferably
bet ween 10 and The indicated dianeter d | of the

side of the body 3 of the capsule 1 to which the

TG BER' 2 0" ahd B0 KT RO coUert ERESI nBF BBl BACC O Hetal

s@tiamekera dznofian secpadepisfe ofe t higohedemportiment3d ®f the
the capsule 1 which conprises the recess 3c is

C@wﬁb@aél ylbethgerc2 D afd BOHRAT FElguredBrige@nby a deep

% g%gfgyﬁgg area Z indicated in figure 2 which
sectional side view of the transition 8

betmeen the body portion 3 and the rimportion 2 of

t he ca s The rim t i
Tl e SR phrs P RRE b S Rafatenth, 8o n s dRREk sygtace

719f the side wall 3a and a | ower surface 13b being
adj acent to the inner surface 7b of the side wall 3a
of the capsul e body portion

At the intersection of the side wall 3a of the body
portion 3 and the flange-like rim portion 2 sealing means
4 are applied which are preferably of a linear or

meniscus—-like form when seen in cross sectional view.

The indicated height h of the capsule 1is preferably
between 10 and 30mm. The indicated diameter dl of the side
of the body 3 of the capsule 1 to which the flange-like
rim portion 2 is connected, is preferably between 20 and
50 mm. Moreover, the indicated diameter d2 of a second
side of the body portion 3 of the capsule 1 which

comprises the recess 3c is preferably between 20 and 30mm.

Figure 3 is an enlarged view of area 7 indicated in figure
2 which relates to a sectional side view of the transition
8 between the body portion 3 and the rim portion 2 of the

capsule.
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3 . As can be seen in figure 3, the rimportion 2 and
the side wall 3a preferably intersect by neans of a
wo ean®iddson 19 which is preferably curved suchptEP20090058411
sharp edge is forned betwaery3ithe rimportion 2 and the
body portion 3 . Thereby, the intersection 19
TRE efrerabbyr COPPr SesoRo F Aslh U1S 40f (i yvat Wne FfReEWeRtk peing
r=0.2cmto r=0.8cm Furthernore, as indicated in
afr@m@dsadjtah@nm mPpotie oRu2 fiseoricent Bdtae ®ickrteihl 3a
a 19 t he side wa of the od portion .
m%lé% i pféfgpggly qugF “ords g % %ldhert%F thner
sshphter7bhan ORe é\idéhﬁaemdiiémbfl @l‘le9c§f>st1m@ body portion
flange like rimportion 2 a curled end is preferably
3formed and hence, no sharp edges are protruding from
the capsule at the flange portion 2 . Accordingly, a
user is prevented fromcutting hinself when handling
Ag heacapsubecid inTﬁéguhécRneSBetrﬁmOPOKhéosiaeamalthSaside
efera t.o the thickness
v Bt o ST SFrB dyi RHE T H CRAGBEIES] O r FEPEBF{OR 19
wlbﬁ&l\i\/eeﬁ; OpteandaPilbmmaufhel seakhngri@ans @h@ypdewh@t is
the transition 19 between the rimportion 2 and the
f%¥@%dm@?Fwsﬁnoﬁh@héﬂﬂ%dwob%#@moﬁ @nﬁréjﬁ%é@%i%bp9réion 3.
Tﬁe? dtﬁgrﬂB@Q§Q é@?@n'@9 %9§§§§gﬁﬂgnébme% s, a radius
Vi ew, Ref érence nunber a otes an axi i ¢hi$
oﬁrcangedua¢ beuﬁeamgteOtbcmheOrrﬂ®p&cmlon 2 and which
intersects the indicated intersection point 8 of the
rimportion 2 and the side wall 3a of the capsule 1
rdPeReRYo ré Neasealing mransi # hayeré heir thI ortlon 2
thi ckness t2 which is preferably bet ween 0.3 dp
lﬁnpraﬁﬁtﬁﬁr@tpﬁéf@@éb@yn angle o to the 81de wall 3a of

the body portion 3 which 1is preferably equal to or
slightly higher or smaller than 90°

At the end portion 9 of the flange-like rim portion 2 a
curled end is preferably formed and hence, no sharp edges
are protruding from the capsule at the flange portion 2.
Accordingly, a user is prevented from cutting himself when

handling the capsule 1.

The thickness tl of the side wall 3a is preferably equal
to the thickness of the rim portion 2. Thereby, the
thickness tl is preferably between 0.1 and 0.5mm.

The sealing means 4 provided at the transition 19 between
the rim portion 2 and the side wall 3a of the body portion
3 are preferably of L-shaped form when seen in cross-

sectional side view.
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between 0.4 mmand 0.6 mmin the direction of the

i ndicated axis a . Accordingly, a maxi mumthickness t2
wo@boivkes9seal i ng neans 4 is provided at the traPSI/EPNY/058411

19 between the rimportiongzand the side wall 3a of

the body portion 3 . Hence, enclosing neans of a

Rgegf@eé@dneﬁyekage pB%%%%%%°%ﬂ“%&f§3WEWb@fI§C&k¥§h¥ed at
interact with the capsu e 1l in order to enab

aefbecehgeeseal ithg ofint howapsul % an@uwhnghalbeveseges the

ﬁroductlogn%%%%es Furthg&pn e, hqlthkckness t2rpf and
sea i Ng means i co nuously decreases Fbmaré) t%e

tledd s9def wdiel raa par tien 2a@adlé owar dhd:he i, ndilgat edaling
end 15 of the sealing neans 4 at the side wall|l 3a of ,
meHes body @&Wﬁ(ﬂﬁ@?%& i RAREHERd By irsFeEence hundrafs 1

pfgfeﬁﬁgl§2 ethiddd 94T e %MK1A§C@r%hng £Aqt Kisre preferably
enbodi ment, a concave L-shaped form of the sealing

bereessn 4 § s4 obtrai red Thes seal | ngr negdes 4ligeetion of the

. pr.ef er abl p bet he side wal
LBl 80 YRR A e e e e B BRptRbmo i fdl 2 o
thde sealimg means 44com>r ls@vaicaut gt ditgdrettefardd tion 19
which is preferably between 30 and 40nm _The i nner
befupel ekhof rtHePeapsones 121€ Fh@léa@@dwﬁ}lréﬁepénéée body

p@y &h §3 %@q bs %r%ﬁ%%q ynEﬁJWﬁeﬁfzé a@glééggﬁ Mébgrage

erence to |gures e application process
pn@dmheleealdaglcenpmewtl@ﬁﬁ@dﬂlﬁdﬂyrlxnmmmaamn Riof the

the capsule 1 w || b descrl ed in the foll ow ng. As
I O I S NN A oS B R Gl e
cihguid orqvisegus @@@ét@@e COrpasttion Jrbscdispensed

onto the upper surface 13a of the flange like rim

portion 2 . Thereby, the liquid or viscous sealing
F&PQ@%’%&&” k‘r hfri,gc%se%ds by omegps of . a A SPENSi RQans 4

needl'e or hozz er
continuously decreases towards the end 9 of the rim
portion 2 and towards the indicated end 15 of the sealing
means 4 at the side wall 3a of the body portion 3 as
indicated by reference numerals t2’ and t2’’ in figure 3.
According to this embodiment, a concave L-shaped form of

the sealing means 4 is obtained.

The sealing means 4 are preferably applied between the
side wall 3a of the capsule 1 and the end 9 of the rim
portion 2, i.e. the sealing means 4 comprise an outer
diameter d4 which is preferably between 30 and 40mm. The
inner diameter of the capsule 1 is indicated by reference

number d3 and is preferably between 25 and 35mm.

With reference to figures 4a to 4c¢, the application
process of the sealing composition 4 to the rim portion 2

of the capsule 1 will be described in the following.
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11 which is connected to a sealing conposition supply

12. Moreover, a punp 13 is provided between the supply
wd 21an0b98de nozzl e menber 11 and thus, a predePCTEP2009/058411

pressure can be provided ti®t3dwe nozzle nmenber 11 in

order to enable a dispensing of the liquid sealing

AS08RQSHEI 9BA in|Ei?Q9éth9?'aﬁ capLrel Wpht cldsmay bequiqg
provi ded which is af |east connected to the punp 13
oanditsnesis epabl e89t wmpdjsustiment 4ofist héiapphbed onto the

ressure, - The ling c osition 4 .i. r ef.er abl .
o R ot o T70m o dbt oer ST; [TG0NSs | ions tiids BPATeRn 2
Thatéab @, orhet herguidbee priefenabl yeaasngeabipgsition 4 is
conposition a heat-curing silicon adhesive is used
dhﬁ?%%s%%sth@eéﬂ%aﬁ?a@e§16P966h89n69?81ﬁ3ﬁ§ BBt ralgBler

1M LAGUL @sPLPRE 2B WY Ch OCCur gy r@&h%éé/i@loﬁ! svabed 12.

tenperatures. A preferred silicone-rubber sealing
Meoaposit i anpulp par tiisc waryidedbnesomponerite cevppgy 12 and
tksl,iliconi system.is prefgrrgd such as(ﬁ%?isi 1540 D' n

1° sfieR2eystemaTs sensFrive 't t énpers Gnd hust be ©°
bkeptoat dehi kbed Heempes atdir geibe 8C) 1behora-daposs téRgole a

It should also be applied at a controll ed at nosphere
datranbi et Pénpéfat ure 9ud Cor d tid Tomt¢postsion 4. In

aé(&?ﬁ?éﬁ,tyadg&irf&m%epﬁﬁlﬁi on S+ At %ngqaéhngvﬂisch is at
accurate an ocki ng problens "of th 0Si hg nmeans are
lawot dethnrike slpply teansoulr® ndy bend tamper sealbles the

arrel. The terial is preferably kept in chilled

S Rne bR eh cBRbbRT LT ERS SR, t he capoul & 1 £
ensure that no curing has started which woul d affect
the viscosity of the material and so the di spensing

Thod For iy capaeidiitiioss 6n thedapsitenly Beflecdcthefrom
e9£§98ﬁ§£gg BE??ﬁgﬁe EhglEEQi%% tq_ %qu$afgyabgr others.
renoved ahd rep aced’ by a pi st én. er'efore,
More preferably, as sealing composition a heat-curing
silicon adhesive 1is wused which has the advantages of
bonding to many substrates without a primer and which
occurs rapidly at elevated temperatures. A preferred
silicone-rubber sealing composition. In particular, a one-
component curing silicone system is preferred such as
‘Addisil 1540 D’. Such system is sensitive to temperature
and must be kept at chilled temperature (5-8°C) before
depositing. It should also be applied at a controlled
atmosphere at ambient temperature in order to control its

viscosity during deposition so that the dosing is accurate

and blocking problems of the dosing means are avoided.

The supply means 12 may be a tamper seal Dbarrel. The
material 1is preferably kept in chilled conditions before
deposition onto the capsule 1 to ensure that no curing has
started which would affect the viscosity of the material

and so the dispensing and forming capabilities on the
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the barrel may serve as a cylinder for delivery of the
liquid rubber. By neans of the described control neans
wd do1aneb9sdre pi ston punp 13, the dispensing ti nECERER20D9IESS411
di spensi ng pressure may bemdiusted for the di spensing
process . Preferably, the control unit 14 adjusts the

capphiedipregsune ofnd hgi pYBPs 13gsuehcbhal RWSI NG of the
occurs at the begi nning of the dispensing process.
baccot dhayl et hemsvedl ked saakechdadveff pestovanTherefore,

re%%nt%q and th%§y nqﬂgog at Le%§t a red%p%d anount

to?) sé&]lndn%%n503|Fion accﬁ:]fﬁ%égfa¥o¥heetﬁ5e68}t?%nthe
1i1dai @f rtibeeneedlemernaozzl eted efitirilded Thent + Ui fleans 14
seal ing conposition 4 is preferably di spensed at

a
apfl edels nédh oSt aREERd £8: t hePEr dhsiRFONTY dfthe 2iddethe
a¥8bln3emand e Jidn Rt N Za; uTherebyox t e Sealbflnsing

conposition 4 is preferably diSpensed onto a centra
ppoetson 5 of the rimportion 2 as indicated in figure

4a. Accordingly, enough space for the nozzle or needle

menber 11 to approach the rimportion 2 during the

ped SPLMSI NG presessohsrprovided. Poef gagbkys thBe applied
di stance d is chosen to be between 0.5 and 3 mm It
PEhDeiREe betndted PWER tRe S¥4l i Wy BoRPOSIEPoP A Stout the

i spe : t he, si wal.l.. 3a of . _
ofpkadfadl SEEINEE APl ML AYRK bEBTLL NAR IRy SO s0
caebedit ‘Bnaar-hasdf fdftieerit’ semb i hg andviehusd |eeakageus, no

may appear during the beverage production process. In_.
(B A R o " P BB R P Q| T 1o Bieb o CobgP Lt on
atBenvesyet hip seal Wi gbrisoapplhedronthe hbBeqcapsyl gotzle

.Figure 4b shows a top view of the capsule 1 after the
element 11.

The liquid sealing composition 4 is preferably dispensed
at a predefined distance d to the transition 19 of the
side wall 3a and the rim portion 2. Thereby, the sealing
composition 4 1is preferably dispensed onto a central
portion 5 of the rim portion 2 as indicated in figure 4a.
Accordingly, enough space for the nozzle or needle member
11 to approach the rim portion 2 during the dispensing

process is provided.

Preferably, the distance d is chosen to be between 0.5 and
3 mm. It should be noted that the sealing composition 4
should not be dispensed too far away from the side wall 3a
of the body portion 3 of the capsule 1, since this would
result in an insufficient sealing and thus, leakage may
appear during the beverage production process. In
particular, the position is also critical because of the

very thin seal which is applied onto the capsule 1.
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di spensing of the sealing conposition 4 to the
rimportion 2 . As can be seen in figure 4b, a cord 15
wo so1dioeqansed in a circunferential way to the POOEPR0OD658411
the capsule 1 onto the uppar/=urface 13a of the
flange-like rimportion 2 . Thereby, the dispensing
FP@QJ@@S%U SsRERE enabl o NQR GOt NYEWS, cdp&i18 Fam A& Sthe
formed between the dispensing start point 15a and the
deﬁge@@lng d6bth¢ ﬁh@ldn@peﬂ@pﬂglpngneéstOAtberdﬂmgpyrtlon
flow of the r ber eri al be 0 cur
an |C|pat§% SThe &lsta %%%EgQMe é {§
abeiofuhifemeftbat owdymiv The tddrs f3:)roﬂ_ h@@ll@@p@@l@gl onto
process of the liquid or viscous rubber sealing

t%%téPPEF|%Pﬁﬁ%ﬁ%ré%ﬁyoﬁeHWé%n 49B98n41 500 HE" P?%ﬁ%%% 2.
Tﬁ@P&H§ oftﬁﬁposa£§9e§§§hgn9g?g&&ﬁﬁl ks preferablyiy  non
i.e., preferably between 40 and 80 ng, the
c@mSp@msmag neansamﬂaphléomprfsegedtbéeasenthéendzzpensing

er 11, t pu , the control ans 14 an

ERPp §otEind o AVD Bt by ton GHEd uch™s ndt SRensing
pPb€&ESI oncebri#ingd yny die achbeved. ofences 2uVEEY material

accurate di spensing of the sealing conponent 4 is
b%%@%?n@@rlﬁﬁelﬁaﬁniﬁcbéﬁﬁéén The gF§Eéﬂ§?n@st5?tgéﬁdmayr

d b t hec seal conposition cord 15

f?ﬁ b?% %%%% 'y be?még%m0@15a§§ %n%mnn1 It should be

not ed that nore than one gap 16 nmay be forned at the

cord ring ensj ng process xaml.e, .
ipe WG 18 ey Be S TS PR SRR pOrt i e D o
viHt e thERE rWaka 1A% oCalk the iseen d ?féﬂ@f@oﬂ@ b&PReen 400

seal ing conposition cord 15 applied to the rimportion
apdj %O@um@un$8etbﬁtampuytapfaﬁgééS@éeﬁhéeaééygsméﬁeﬂhél is

ofapsils J and hs preferablyes 211y between 40 and 80 mg,

the dispensing means which comprises at least the nozzle

g?nsed in

member 11, the pump 13, the control means 14 and the
supply means 12 are preferably designed such that a
precision of +/- 3 mg is achieved. Hence, a very accurate

dispensing of the sealing component 4 is obtained.

The gap 16 between the dispensing start and end point
15a,15b of the sealing composition cord 15 is preferably
between 0.1 and 0.5 mm. It should be noted that more than
one gap 16 may be formed at the cord 15 during the
dispensing process. For example, the cord 15 may be

applied to the rim portion 2 in an intermittent way.

As can be seen in figure 4b, the sealing composition cord
15 applied to the rim portion 2 is circumferentially
arranged to the body 3 of the capsule 1 and is preferably

concentric to central axis ¢ of the capsule 1. Thereby,
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concentric to central axis c of the capsule 1 .
Thereby,the cord 15 is of a unitary width t3 which is
w@eaboo@abd y between 1 and 2 mm Figure 4c rel aP@BEPHOH058411
sectional side view of thexjiypportion 2 (A-A
indicated in figure 4b) after the application of the
t8€akbpgd G8MASi 4 00 4nitASyCan ke Seenyiitii gyr réGerably
the liquid or viscous sealing conposition 4 is
betveatretd ardazfimmed distance d to the transition 19 of
the rimportion 2 and the side wall 3a. Figures 5a to
5c relate to a preferred enbodi nent of the applied
Fsgalé ngcconpostésontaf bersddia dieat | Bgdand,tdwe edritige rim
step. Figqure 5a shows the mgration process of the
PQehlPRg conpdsift i o AL CRIFFHg hBat ifAGUTPher®by, after the
aﬁ§1§5§9§§nnH@b%%e4éle%ﬁ§eéoﬁﬁoéb@iéﬁath%s can be seen
conmposition shown in figure 4b and 4c which has been
iapploedet 6ct heéhei miporitd arr 2vibycomanseafiag dispensihgon 4
. process, Now, duri.ng heating of the capsule 1
B BT ERTbRTORct fio SHaSA! T SHoMsGsid i h B ohaplist bhan 19 of
tisé deimebbrB8acef 2t hedbody 3iés waforggd as indicated by
arrow M. Heating of the liquid or viscous sealing
conposition 4 is preferably carried out at a
ature b a 0 ,
L Re Reating L enperal re TS cet ta 70 (o TG SIRAY o cne
apeat eag ofaltihey sealmpog icomponente4 | shearhreadirout ahor the
1 to 4 mnutes, preferably for 3 mnutes. It should be
CUhte? stbod- that the flow or migration of the sealing
conmponent 4 ' is due to attractive forces such as
el ectrostatic forces or the surface tension to the .
Fig@ee ofoa helisody 6het helgapsube. ThHeCtd? cex miyepesealing

céﬂéégfgfgg deuring heating. Thereby, reference number 4’
relates to the sealing composition shown in figure 4b and
4c which has been applied to the rim portion 2 by means of
a dispensing process. Now, during heating of the capsule
1, migration of the sealing composition 4 towards the side
wall 3a of the body 3 is enforced as indicated by arrow M.
Heating of the liquid or viscous sealing composition 4 is
preferably carried out at a temperature between 60 and 80
°C, more preferably, the heating temperature is set to 70

(+/- 2)°cC.

Heating of the sealing component 4 is carried out for 1 to

4 minutes, preferably for 3 minutes.

It should be understood that the flow or migration of the
sealing component 4’ is due to attractive forces such as
electrostatic forces or the surface tension to the side of
the body of the capsule. The forces may be influenced by

the used material of the capsule. In addition, due to the
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the used material of the capsule. In addition, due to
thefact that the capsule body 3 and the rimportion 2
wo so1poafes abl y forned by a deep draw ng oper at PONEP100®058411
capsule 1 may be covered w3ifsmsm | acquer and residue of
| ubricant which are necessary for the deep draw ng
£9Per atien and waich 1meyLbdf | venges t heeattfRACLLORIBL 2 is
the liquid or viscous seallng conposition 4. Certain
rrebeieahy stpayedebpr ef deepddferintieppreabfiinnt ytiet hapsule
t he terial of the sealing nmenber such as silicone. .
L BEa Hrust TS, " ErRer. 1B Eantl Lngul Bk abondsa oant
wheclaused heycas ghtynewat | vety @afdectirewoss- ldgkiddion and
For exanpl e, ester-base |ubricants are not desired.
WIDLER ngdY gridti BiEie t HE'Seditdg Corponérit 4he t haquid or

vPLoyh ded.gap, 46 din3aRReans, 4-..e.cdng 9| Spessi 88,88 aply bpe
poi nt 15a and "the end point 15b are joi ned together,

presaftedg far atbenti nublsnsenl imigtpotheormadtefial of the

t d it idth t4 h i fi 5b.
SAELthe SSAPCHg ThrboREnte H 1T ¢ Biards +HE ST Sl Prhes

138r 0fathhe bREY1POBEI 8RcBd68 bbBeaGapsuhey hheghe aegafdvely
gaps present between the side wall 3 and the sealing
acbapbnedss ~ 1 inkd Ni-dt ho ¥ 4 SXSMpres erabl S HetHeenbracants

2And. 2. mn AfLter the heating process, curing of the
sea?lng conponent 4 is carried out. The curing is

preferably carried out at a tenperature between 110
.nhore referabhiﬂbetmeen 115 to 12

and 160. 0C , p oC . .
D%ﬂb?%b?%gfﬂE%%%annbh%oﬁﬁﬁ e EOWQOEEPEd%fOrt e provided
gBp edef hnedobb s Of i 4ot 020 AiBUEESinkbEEaPreperabl Yoa and

curing is carried out for a tinme of m nutes. Due to
Chhe i Aglor the seaki ngevopposiadeshes,, jesulting 1in a
c§§g§§£§@§'E&aPIn&hSOPPESB'@'oksa8959598da§&tSﬁikErQa%idth
t4 as shown in figure bb. As the sealing component 4 flow
towards the side wall 3a of the body portion 3 of the
capsule, there are no gaps present between the side wall 3
and the sealing component 4. The width t4 is preferably

between 0.5 and 2 mm.

After the heating process, curing of the sealing component
4 is carried out. The curing is preferably carried out at
a temperature between 110 and 160°C, more preferably
between 115 to 125 °C. Thereby, the sealing component 4 is
cured for a predefined time of 4 to 10 minutes. More

Preferably, curing is carried out for a time of 6 minutes.

Due to the curing of the sealing composition 4, a cross-
linking of the material is obtained after it has flown to

the side wall 3a of the body 3.
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the side wall 3a of the body 3 .Figure 5c relates to a
sectional side view (B-Bin figure 5b) of a preferred
we@edodiodyent of the sealing conposition 4 afterPCThEP2009/058411
curing process. Due to the4aasd ng, the sealing
conposition 4 may be slightly retracted. However, the
FgﬁnﬁéaBcCQ@QQ%%sLt%h%P%QxﬁﬁxﬁﬁﬂJ$§M§as@§9§d éoﬁnlﬁfflgure
e sealing conposition 4 is not affected by the
5@Ur®ﬁgappoeé@sra@cembpﬁgmeotthé theeﬁeaémnnggmp986tlon 4
a§p statﬁjln mhlch 2 cgpsule %_accordln Qhe €calin
presen i nvent iort nas been ?aced Nt o & be g
cphpdectien devinee:. Eber@byghthfz CraﬂSJitﬁcetéldJ SH@RA@\Me(ied the
with sealing nmeans 4 according to the |nvent|on
IRBPERY e CONRE S Nt efFHPCDf OCagstt B Had Heeth £PrrfMePt the

s&éibn@oréé d; 4 nor edi ents 2,01 and ANg £apsyl ecdchasy, ring

been Seal ed by neans of a foil nenber 25. Thereby, the

pfotésaeaberr2bng steseahedinoetheofl ange-1i ke rim
portion 2 to close-off hernetically the body portion 3
of the capsule 1. The ingredients 2 1 within the

reapsyl 6 Lbhake selecied suchhtbat aa hgveragel cadcbeding to
produced when having a liquid entering the capsule in
t@%e£¥%§¥ﬁﬁioﬂnﬁﬁ@t#@@es%a%c1%$ﬂih€1é§ﬁ§ulénﬁoaﬁﬁ PrERTrage

pf@&@é@f&nm@é&bcéucfhé98ﬁ2d|@Héf? %suféeﬁeﬁéegrov1ﬁed with

Ingredients are e tea or any ot
semgrnglma&ssfﬁomqﬂmnd1m@ bevertageinvent hen. | Mquedver, the

vi scous conesti bl sou can pr oduc
e T he ot e 35 BESaRRe o Dxdanty PPaEioned
1€%§eﬁﬂe@t§eﬁﬂn§ﬂdo¥ﬁ% Q%%%%Q%eulﬁaékbé@@ g@@ﬁ@aeby means
ich over pressure is generated by natural ga55|n

06fatﬁ@lbr@@ﬁ@eéoﬁﬁeeThﬁr@h@,céb@uﬁ@lénme@b@ﬁta | by sealed
té“£%@efléﬂ§%°99£énglﬁ 9o 81 BROLEELI ¥€,9aS WReNc et ically

produci ng
the body portion 3 of the capsule 1.

The ingredients 21 within the capsule 1 are selected such
that a beverage can be produced when having a liquid
entering the capsule in the region of the recess 3¢ of the
capsule 1 and then interact which such ingredients 3.
Preferred ingredients are e.g. ground coffee, tea or any
other ingredients from which a beverage or other liquid or

viscous comestible (e.g. soup) can be produced.

Note that the foil member 25 as shown is not exactly flat
due to a defined over pressure inside the capsule, which
over pressure 1is generated by natural degassing of the
ground coffee in the capsule and eventually further
introducing e.g. a protective gas when producing the

filled capsule 1.
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filled capsule 1 . A capsule holder 20 of the beverage

production device is preferably equipped with relief
we@bk@aneooss 22 whi ch are designed to tear and pepPdDEPR1089/058411

the foil nmenber 25 of thexmfeule 1 . This tearing of

the foil nmenber can e.g. occur as soon as the pressure

A'B%Fgﬁléh%oq@%%uhﬁ)95§9%Q§ %éU@f%&@ﬂé%dﬁﬂé%&oﬁb&§v1ce is
the relief elements 22 can have ‘any protruding

psﬁé@ealabYe eplicmese diftpar rediptt eatengnds tdhe figilich are

As an exanpl e on ra ds ed| e b S
ST PR, €3 SaToatbt RTpe FEE CPhEa ToRd bl e of che

cép@@l@ 6., Thhe @@g&uh@ bflihﬁEﬂﬁﬂﬂ(mbﬁb@ﬁpéyheeh@tdebcur
2 0 of the beverage production deV|ce the foil nmenber
295 5%Et | A ohREhPTITEEC ell@mene 250 §i dePRFUt e exceeds a

t&?@é#&?dh9£9§é ZNQténghébetﬁésﬁe?99¥ 310fhchbe sapsyhenave
1 being already partly surrounded by the

acyreunfeneéntgabhamkl a24 ecoftcarcaersd osi fige nehber Qeaoing of

th d d The.sh
bR S LRRRBE Rt L3 SRty | SRS Tl qres Medles,

b ShaPLSc ar endd aP) eel&\ﬂ@eﬁ@da@ thes deségnieédt he interior
contours (recess) of the enclosing nenber 23 is
generally adapted to substantially match the contours

AQfsﬁQxﬁnC%FPsk'iﬁu}e ghe, g@cbﬁgéﬁﬂeﬁ?r@gepﬁc%y oROOPELSE e

an external read 26 unting t encl osi ng
hokedber 40h afbevies age prediect ponddevioce a@dvac@ateﬂma foil

i nl et enin 27 for f ed|n a I| id such_as f.or
mERETHI @ hote WeteF  GRder Gr BESAFE o WUkt 672 1 68t opf 2the
c§p§‘@l§hh|o§d%@ easabhg wt@éisésgba\yedj te the capsule 1
encl osi ng nmenber 23. It should be noted that the shown

be hrgad 262a%y | petrtany exanpPentlod donnddrs oAlxeahsespntial
wéPfreﬁgreofan¥n0t5951051ng member 23 of the beverage

production device. The shown enclosing member 23 has the
shape of a bell. However, other shapes are viable, wherein
the design of the interior <contours (recess) of the
enclosing member 23 is generally adapted to substantially

match the contours of the capsule 1.

The enclosing member 23 may comprise an external thread 26
for mounting the enclosing member in a beverage production
device and a water inlet opening 27 for feeding a liquid
such as for example hot water under pressure to a water
injector 28 which is releasable mounted (screwed) to the

enclosing member 23.

It should be noted that the shown thread 26 is just an
example for connection means and therefore, any other
releasable or permanent connection means may be used to
connect the enclosing member 23 to a beverage production

device.
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rel easabl e or permanent connection neans nmay be used
to connect the enclosing nmenber 23 to a beverage
w@eadoes®n devi ce . The ot her conponents of t hBCT/EP2009/058411
beverage production devicees/sich as e.g. the nmechani sm
for displacing the enclosing nmenber 23 and eventual |y
al so the capsule holder 2 0 are known fromthe prior
art in the field of capsul e-based espresso machi nes.
Tihe owdtegr ¢ojuectort? 8 fmayhdebeyairpped micdi et needHlevice,

or. ngzzl e el epent (ngot. _shown) to pierce.water, inlet .

SR U RE 5" oF ‘End LRS! 1202 NoPERIar L Enct et & CLostng

méfipELt aB 2l peeéetabl yycenpiol sese opepsilemeansic?d for are
opening a face of the capsule 1 . Such opening neans

kDO imy T8y %&%nﬁﬁéoﬁé %?%eﬁfbr%ﬁ@oﬁléﬂ@néhi SsaERuasgased

e b 2des o Phileh BLEs . designed to produce an opening in the
recess 3c or the top wall 3b of the capsule 1 when the

capsul e holder 2 0 and the enclosing nenber 23 are
noved cl ose together .e.g. by a nmanually operated or
"5t SR HeERaN St ASESF dPRg o ERE LT i dSthR ©F
n@szwat enegantberfed drnde tat gieekeofrdthe capsdde dn the
once the perforation elenment 29 protrudes into the
body erf obhofCcéheleapsule 1 . Preferably, the enclosing
menber 23 is equi pped with rel ease neans 30 for
rel easing the capsule 1 after the injection of liquid

Moheretn, Sahd rebease meaast80 pkévepteéeYabliym comprises

effect' when e capsule. 1 is to be released after it
R R R el e o oP R BRch oborin Renbhe S9P8HIS! Re Such

o%@@ﬁﬂcﬁ emBohdep 92Ga yAGERr disnghyLe Whena t Pereapstl 6n element
older 2 0 is opened, the risk that the capsule 1 , .

Si@lkt egda blade, pin, etc. designed to produce an opening
in the recess 3c or the top wall 3b of the capsule 1 when
the capsule holder 20 and the enclosing member 23 are
moved close together e.g. by a manually operated or a
automatic mechanism. According to this, a liquid such as
water can be fed to the interior of the capsule 1 once the

perforation element 29 protrudes into the interior of the

capsule 1.

Preferably, the -enclosing member 23 is equipped with
release means 30 for releasing the capsule 1 after the
injection of ligquid thereto. Said release means 30 prevent
a ‘vacuum effect’ when the capsule 1 is to be released
after it has been enclosed by the enclosing member 23 and
the capsule holder 20. Accordingly, when the capsule
holder 20 is opened, the risk that the capsule 1, instead
of falling down, remains sucked into the enclosing member
23 due to a ‘vacuum effect’ can be avoided. Preferably,
said release means 30 are apertures or recessed provided

at the circumference of the lower edge 23a of the
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of falling down, remains sucked into the encl osing

menber 23 due to a Vacuum effect' can be avoi ded.
woeaboo@abd y, said rel ease neans 30 are apert urBST/BP2009/058411

recessed provided at the cr/@aprference of the | ower

edge 23a of theenclosing nenber 23 such that air can

€t o5 1h ﬁ@ﬁbé@aQ% betweemihestopwal Igc3b and thee space
si de wa 3a of the capsule 1 and the 1 nner wall 23b

b@tW@@e etmﬂ 0§PRQ eEnbepb2R(na e§b@ct$¥<é$y WeRilgur éa7 of the

rela estq th Jdnteraction, of e |ng
C%% d té f%e |ntersect|o%9b§§&béﬁgt eﬁ$?%? n%nmfmber

2andré§§e@©ﬂvepprtlon 3a of the capsule 1 and the
encl osi ng nenber 23 of a beverage production device.
As can be seen in figure 7 , the cured sealing

FEQAPOSH L LoD, A whi chy R8s heep,provhded tQ-t BE ¢aRgUNEaLs 4
IS conpressible. Accordingly, when the encl osing

apehbed 28 ahd tihéecapstlienhdledere2 CHseeint igoureien)2 and

BT BRAY G0 D9h oF the GAEI GOERG Momber 33 T8 pFeseen o

m@g@é_ﬁsmt@ﬁ @e@év@ga@r@amoéu@ﬂﬂoﬁ htisviagai nst the rim
portion 2 . Thereby, the transition portion 23c of the
| ower edge 23a and the inner wall 23b of the enclosing

?eggﬁrb%BSb%np i6f %E%rye rP““?EQaQSPe&SséHﬂﬁ%“ &0} BSlthI’l

i gure However e trlansition portion 2
4dwekhilpd chizad er edenTheot owede@ddgeo23athies pcebemably 1 is

equi ppe th_radi rooves or recesses_ 30.as al read
oG EPE I L P e o0y SRSl R oarer Pats e 25
ahfecgapstbaulei sotigche onel eased: f4.0m the gpel BsbAght into
means 23 and the capsul e hol der 20. Furthernore, the

deREFOSILAY fentserC 1ZFconp? | S@Bsahe ahnulearlower edge 23a of

the enclosing member 23 1is pressed against the sealing
means 4 and thus, against the rim portion 2. Thereby, the
transition portion 23c of the lower edge 23a and the inner
wall 23b of the enclosing member 23 is preferably round-
shaped as indicated in figure 7. However, the transition

portion 23c may as well be chamfered.

The lower edge 23a 1s preferably equipped with radial
grooves or recesses 30 as already described in order to
prevent a ‘vacuum effect’ when the capsule 1 is to be
released from the enclosing means 23 and the capsule

holder 20.

Furthermore, the enclosing member 23 comprises an annular
skirt 31 and a circular recess 23d for promoting the
evacuation of water through the nip when no capsule is
inserted in the device as described in co-pending patent

application No. 08153050.3 entitled: ‘Beverage production
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skirt 31 and a circular recess 23d for pronoting the
evacuation of water through the nip when no capsule is

WO pEent@ss i N t he device as described i n co- penedTIgP2009/058411
patent application No. 081530Q50.3 entitled: 'Beverage
producti ondevi ce for producing a beverage froma

astngte- yse capsidiing | fawabereh-ggbnj ected t9 thengie-use
capsule 1 by means of the injector 2 8 (see figure™6),
cappessearized |iquid nay be present between an inner
wal | 23b of the enclosing nenber 23 and the side wal
3a of the capsule 1 as indicated by arrow P (see

Ifi gurer? )s. ibdected heoi rher acdpon of 1t hey | pvwansedge the
. 23a with the sealing neans 4 provided to the capsule 1
1InJQGF O prcssuPr2edt 19¢ER d G)s hBweverrpreédent ediid oy e

ppgé@§§3589wég§ %ﬁpﬁ%h%rlwelﬁFQQﬂpiﬁﬁlﬂhee£B§§5EY§g member
sealing of the capsule 1 during the beverage

2pr eddctthen prdscessl i s3abtai nee. dapssHeulld be hotedated by
t hat e radi al. groov or_ recess 30.provided at the

2t D0 o oS e Y ol oSS V1 BECY L HaR! e

18Weh that tdwy arenfuhky ovened aagior 4f idded day the the

sealing neans 4 in a closed position of the enclosing
Capanse 23 wi L ¢ e SFESE VLS 2ERe EHPstA e tRolarer prevented

£1OET eby. due; 1o the ¢ -shaped Losmgh (L N8 ract
sealﬁﬁ%:%eané(% , saigﬂﬁgﬁﬁg* groovegoor r%cgéseg 36°77°
seahibe efff edie vehpsooeerleddui nod udineg atvatmye nbepdortion

side of.th encloiing means 23, and thus, effective
PERaFF g T sCObtAifed. Accordingly, no liquid may

by- pass the capsul e through said grooves or recesses
30. During t he shown cl osing pressure engagenent of
It hehentfoSengoferbéhaX3 theneradipt hoV deeves poandecheses 30

pf@@?gég &t’the lower edge 23a of the enclosing member 23
are designed such that they are fully covered and/or
filled by the sealing means 4 in a closed position of the
enclosing means 23 with respect to the capsule holder 20.
Thereby, due to the concave L-shaped form of the sealing
means 4, said radial grooves or recesses 30 can Dbe
effectively covered, including at the interior side of the
enclosing means 23, and thus, effective sealing 1is
obtained. Accordingly, no liquid may by-pass the capsule

through said grooves or recesses 30.

During the shown c¢losing pressure engagement of the
enclosing member 23, the cup holder 20 and the capsule 1,
water entering the interior of the capsule 1 by means of a
opened wall or face 3c¢,3b of the capsule 1 builds up
pressure inside the capsule. Moreover, due to the pressure
rise in the interior of the capsule, the relief members 22
produce openings in the foil member 25 of the capsule 1.

Accordingly, when a sufficient pressure of water has been
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water entering the interior of the capsule 1 by neans

of a opened wall or face 3c, 3b of the capsule 1
wheiibdesosp pressure inside the capsul e. Mr eovECT/EP2089/058411

to the pressure rise in the®/f3gerior of the capsule,

the relief nmenbers 22 produce openings in the foi

pePer 23 nefi dhericapsuh gy le - 1ACGYIAinNGlYradhedréduced due
sufficient pressure of water has beenbuilt up inside

te heercapslegartiarhebbéveraget peoduckelc deé tvrt@@r and the
i nteractian hetween the injected water. and the
PObrEPERed TdEsHeants ROUSEa vitHin ¢ fEocapetr el Rarde P
dgs aheedihnsganl | 1hotesst teesbbeliveenthbereel bef members 22
menbers 22 and the surrounding foil nmenber 25.
aﬁ‘ﬁeﬁ@ﬁy,s%ﬁ@%f@%% Seal | H@H\?@afnsﬁl- I FH@F@bi@Sr oWgedt® othe

sdhe; capsulgslscanonly Jdwddy augh dhe-capsul e; buh oniy

not at the exterior of the capsule . Al though the
fpheesehtoibptenticorcdras: lseenbdesoribed wilteh exferiemceofothe

géef rred enbodi nents thereof, many nodifications and
CArterhati ons may be made by a person having ordinary

skill in the art without departing fromthe scope of

this invention which is defined by the appended .
AETRPWER Eore eRARPRBL tHEVSHVEM | RS sPekpl alafegibed with
rLELELILO0 Looa CorLalh.dasi 00:0hagneAPSYl CepbiBord  many

design according to I ch the capsule conprises a
meyl f hda i cahs orarfar ust beonatabnbasebody ardlea blosi ngerson
hfoiI menber . Fbm%{ﬁ%t L.t i.S to be understood than. £

ot he? deésighs Yof® capstiE atet vilabt' @ ts e Hst g, rom
t€apsit&se hayd ngna sl enhiedkapnf opm vht hi § woiasisert | @l Yehe

mat chi ng and opposing walls (e.g. foils) being seal ed
apperfed eCchaiP$ ng- shaped edge. Cenerally a capsul e

according to the present invention

For example, the invention 1is explained referring to a
certain design of a capsule, i.e. a design according to
which the capsule comprises a <cylindrical or frusto-
conical base body and a closing foil member. However, it
is to be understood than other designs of the capsule are
viable, such as e.g. capsules having a lenticular form
with two essentially matching and opposing walls (e.g.
foils) being sealed at the e.qg. ring-shaped edge.
Generally a capsule according to the present 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.

In order to further improve the production process of the
applied sealing composition, after curing of the sealing
composition, a quality control process may be carried out
to check if the seal has been applied correctly and if the

geometry 1is correct. The control is preferably done by



conprises at | east two opposing wall nenbers which are
connected to each other at the edges to forma seal ed
wo b@anges9Bé ke rim area, thus enclosing a seal edPCT/EP2009/058411
interior. In order to furt3verss nprove the production
process of the applied sealing conposition, after
m&MEE NG R the sgal Eng, COMMOSIslis@Rm ac AU Ty - 999tr(§uch a
process may be carried out to check if the sea
vhbeesn applsted coayedtd yean@ppédt heltgeo%tdegﬁu®uﬁﬁ r @@mera,
The cont ol |s preferabl neans such as
©4¥ i on scglsq em or aby ra@/fl C%ucl? a Visicon syé/ter%eéﬁgeﬁ ot
pead) ppedl wyhbsp dedicat edheaneracceed. laghognexecanglgsed
whi ch produces many flashes of blue/red |ights,
a%%e?é?%t%ﬁebYe?I@%QéaaF?EthlS@@l§n§P§§€ér§ndFPFEB?éHOIG'
nd¥nd d6di pabedasuit ghle sofdvane. durifie) AL ofPalsq for
for providing X-rays to'the sealing may be used fo
deletecinpgaanyddedect sobf thhessedlnng. dains 1 . A
met hod for providing a rubber-elastic sealing nenber
onto a capsule (1) intended for producing a beverage
in a beverage production device, wherein the capsule
has a body portion (3) having a side wall (3a) and a
flange-like rimportion (2), wherein the rimportion
(2) extends fromthe side wall (3a) of the body
portion (3) , the nethod conprising the steps of: -
appl yi ng an uncured sealing conposition (4) in a
liquid or viscous state onto the rimportion (2) of
the capsule (1) , - heating said applied sealing
conposition (4) such that the sealing conposition at
| east partially mgrates towards the side wall (3a)
until it reaches the side wall, and
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- curing the sealing conposition (4) after the
mgration towards the side wall (3a) . 2 . The nethod
wo 20100060986 di ng a rubber-el astic seal i ng nenberPOIEPR2089/058411
capsul e according to claimil/35 wherein the sealing
conposition (4) is selected from el astoners,
silicones, plastics, |latex, balata or others. 3 . The
net hod for providing a sealing nenber onto a capsul e
according to claim1 or 2Clawmerein applying of the
sealing conposition (4) is made in a non-continuous,
preferably pul sed fashion. 4 . The nethod for
providing a sealing nenber onto a capsule according to
of the Precedlng cl ai ms, wherei n_the sealing
_EePSNn ?H)P¥%Vé%bmge@ %%@%e¥h%l?$ﬁﬁ%o???%hn%ZWG%?GI

o§t9'§té‘£‘1[9§ui§) fOME&@dé@tPé?eftg%&ﬁ‘c%gté‘ebé%z@faﬁ@ In a

he rimportion ( he capsul e
b@@@h@@@f@:O@M@Wl@mn@em;sealwh@rﬂenbemeomapsal@a@@ﬂl@ body

di f th
Zaied bRk Mtk O AR ot Caeq B e bo Bt ait SRR EACEE
pPOELOON (£R) ke ferenthial rPardboni¢d) (Bf Satendsirén. the

The nethod for ETOVIdIn a sealing nenber onto a
Stapstt el ateol dPhgtianyPefy ther pretedifhg clains, wherein

rhdensealh N9 £IMPOS) 'QHe(“%e}QéréEa' ly mgrates to form

a conti nuous portion present on both the rim(2) and

—0n HPoFtdpn Hf theside waldlinda) Regysaftithe qapsulie a
(3) 7 . The nethod for providing a sealing nmenber
ont]olcaﬂccép%l & lECErSdi Pgrto ePaPm e WhBr &IOF ttipe  (2) of

coqﬂgqgﬁ%&¥gt“gq(4) is distributed

- heating said applied sealing composition (4) such that
the sealing composition at least partially migrates
towards the side wall (3a) until it reaches the side

wall, and

- curing the sealing composition (4) after the migration

towards the side wall (3a).

2. The method for providing a rubber-elastic sealing
member onto a capsule according to claim 1,
wherein the sealing composition (4) is selected from

elastomers, silicones, plastics, latex, balata or others.

3. The method for providing a sealing member onto a
capsule according to claim 1 or 2,
wherein applying of the sealing composition (4) 1is

made in a non-continuous, preferably pulsed fashion.

4. The method for providing a sealing member onto a

capsule according to any of the preceding claims,
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about a circunferential transition (19) between the
rim(2) and the side wall (3a) . 8 . The nethod for

w@eavioeiong a seal i ng menber onto a capsul e acceCTEPII0Y/a58411
claim7 , wherein the contignsmus portion (4) has a
concave Lshaped cross-section. 9 . The nethod for

providipgi & seal Ifg NBPerARL ;i 8 SAPFUN € acCcoh NGyt Bnto
any of the preceding clains, wherein heating of the
theal irng carposian on(Z4) ies carri édsbancat awlovehrom the

14 BOPELAL UL S gj{; £9:-89,9€ 194 TQzeaaz”eéohOQhé or; Rroviding (o)
a sea?lng nmenber "‘ont’o 'a capsul ccording to aﬁy of

of henpregeding. cl ai s, wherein curing of the sealing
conposition (4) is carried out at an oven tenperature
of 120-160 OC . 11. The nethod for providing a sealing

sMemier opig Ry capsul 8.86¢aRdENg sy Qf th&bher onto a
precedi ng clains, wherein thée sealing conposition (4)

cégsappl dedoidian aroany of e 150agedprefetabhy,
40-80ng. 12. capsul.e (1) with. rubber-elastic sealin
e dse it Rl AR Sl GRi RS 1E A | S Ea Onto
tiae bpdy portien (3B) andartampsstivdr{2dnextpndingaid rim.

therefrom the capsul e bei ng obtainable by a nethod
according to any of clainms 1 to 11. 13. A capsule (1)

61 Ol EONtRAIY g ff%\ferggsvka% di ents. which 5 gesigned, 5
forinsertion in a beverage production device In which
capsibel scondeinprasgur e et epsetd@icapsubemsn order to

interact with the ingéﬁﬁients in the capsule and to

dr ai APa" HEVer g€ fr 6 B9capSUTROS Whe?8i n tHe cBpSaially
n{d)a€cospebsesra BodyBhuds portion present on both the

rim (2) and on a portion of the side wall (3a) body of the
capsule (3).

7. The method for providing a sealing member onto a
capsule according to claim 6,

wherein the continuous portion (4) is distributed
about a circumferential transition (19) between the rim

(2) and the side wall (3a).

8. The method for providing a sealing member onto a
capsule according to claim 7,
wherein the continuous portion (4) has a concave L-

shaped cross-section.

9. The method for providing a sealing member onto a
capsule according to any of the preceding claims,
wherein heating of the sealing composition (4) 1is

carried out at an oven temperature of 70-80°C.
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flange-like rim(2) and a resilient sealing nenber (4)
formed on an outer surface (7a) of the capsule,
wa@banaees i sed i n that said sealing nenber (4)PEDEPBOH0SS411
conti nuous portion which i3/distributed about the
circunferential transition (19) fromthe rim(2) to

14 he gidewahl q( 3a)-ofp thie; gapsule é%)ﬁlﬂ’l\@erﬂlﬁbéf‘e onto a
outer surface (4a) of the cured sealing neans (4) is

Céppebe arcoppirgguse| ake whebhseenc¢adanerossseet i onal

view., 14. The capsule ccordin o claim13 . wher e| .
Uhe T THy TRHDEE (&) haus. a PRkt RamHIBGEEe (1)) o

ca\bﬁﬂeﬁemur@ﬂ &1 @ﬁe@ngéﬁp@fa‘é@ré remthe-te@nsition
(19) fromthe side wall (3a) of the base body to the
rimportion (3b), of between 0.3 and 0.7 mm

1Preﬁ§ﬁ§b%$t%%ﬁMe§8rO§4 fﬁﬁh& 6mML a9 ndhe, SapsHl &nto 2

according to claim1 14, wherein the sealing
capahee @d@ohésn%HSS @myb@fme@@ R 0cardildOnba ang, a
har dness of ?g 0 and 40 %hore ﬁVh 16. Thﬁ' 4 ;
capstieatto ?n§e€$lgﬁafﬁgpf§1t&of5, erei ¥ ne"e 0 en
ahbhekness1 (t 2504&, 'profeihiel gead agngenmber (4)
conti nuously decreases towards the end (15) at the
side wall (3a) of the base body portion (3) and the

1%ndA(gg Q&léh?lg'HHEHYEhBBe£2é1a5§§Be§55Y§h% ﬂ%énfﬁﬁ4)

everage producti on system conprising a ca
acomaasmmmgnbémﬂnagﬂl|mgsedeenkﬁjachaH|ng teo mmyyoportion

13 to 16 and e era r od 0 deV|ce
(Floshagd it e T dah Er R R A B5e ElBeule
ézéi% adapt gdrte be seheati \ﬁelaseddkcsleﬂj Y engagenmsntims 1

the sealing nenber (4) of the capsule (1),
to 11.

13. A capsule (1) for containing beverage ingredients
which is designed for insertion in a beverage production
device in which a liquid under pressure enters the capsule
in order to interact with the ingredients in the capsule
and to drain a beverage from the capsule,

wherein the capsule (1) comprises a body (3), a
flange-like rim (2) and a resilient sealing member (4)
formed on an outer surface (7a) of the capsule,

characterised in that said sealing member (4) forms a
continuous portion which is distributed about the
circumferential transition (19) from the rim (2) to the
side wall (3a) of the capsule (1),

wherein the outer surface (4a) of the cured sealing
means (4) is linear or meniscus-like when seen in a cross-

sectional view.

14. The capsule according to claim 13,

wherein the sealing member (4) have a maximum
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t he beverage production device further conprises

openi ng neans (29,22) for producing at |east one
wopanimng3é n a first and a second wall nenber (BOI/ERH)9/058411

of the capsule (1), and tlei/gq@ening in the first wal

menber (3b) is separated fromthe opening in the

t}%f@@ﬂgsw{zﬂem@@én(@éas@ye@ pﬁe§§ua§ i gm @@al FPOn the
engagenment of the pressing surface (i% of

tbever agen pf bducfion dewi sedandat hel B@)swfeh]nesl@aﬁse ngody
menpber (4) of,. the ul e- (1), such,that Liguid can
t%nggefféﬂl ?%hg ?ﬁ@ﬁcapsu?%tYi %u? 8 J7t1ﬂe

peXferiory obe t fieccapsuhe, amben esmmt he seallng menber
(4) is linear or neniscuslike when seen in a
cross-sectional view

15. The capsule according to claim 13 or 14,
wherein the sealing member (4) has mass of between 10

and 150mg and a hardness of between 20 and 40 Shore A.

16. The capsule according to claims 13 to 15,

wherein the thickness (t2’,t2’’) of the sealing
member (4) continuously decreases towards the end (15) at
the side wall (3a) of the base body portion (3) and the

end (9) at the rim portion (2), respectively.

17. A beverage production system, comprising a capsule for
containing beverage ingredients according to any of claims
13 to 16 and a beverage production device,

the beverage production device having an enclosing
member (23) adapted to Dbe selectively in sealing
engagement with the sealing member (4) of the capsule (1),

the Dbeverage production device further comprises
opening means (29,22) for producing at least one opening
in a first and a second wall member (3b,25) of the capsule
(1), and

the opening in the first wall member (3b) is
separated from the opening in the second wall member (25)
by a pressure-tight sealing engagement of the pressing
surface (23a) of the beverage production device and the
resilient sealing member (4) of the capsule (1), such that
liquid can only flow through the capsule (1), but not at
the exterior of the capsule,

wherein the sealing member (4) is linear or meniscus-

like when seen in a cross-sectional view.



