Extraction system for the preparation of a beverage from a cartridge The
invention relates to the field of the preparation of beverages from a cartridge
in an extraction device designed to accgpt such a cartridge; the
device/cartridge assembly usually being termed the extraction "system"”. The
technglogical hackground of the invention relates tq the field of cartridaes
cont A R L Aoh s o e LT S50 which SreSuerags
undef RBPWALSASESSERE in an extraction device. The hot water is injected
into the cartridge via an injection face using a piercing system, for example,
the prassunre,otthe tiuid ircreases ivthercartridgentik anotberfage6ftheon
cartridge is.perforated or pierced by perfrating means.under the effect of the
pressure so that the extract is delivered from the cartridge. A multitude of
reliefS BaicHYifg to the perfdratiy meais aflows 2ontrofigt Bpetifigs to B
formetfint e/ faeetotifecartivReWwhile at tve Saihe thnefilterirfythecextidtd
enough thattheccoffes greunds are kept inside the cartridge. A system such
as this employing this method is known, for example, from patent
EP-A512470, Patent apnlication EP 1,654 966 proposes an improvement for
providing better seaﬁ_ﬁg upon ¢ osute of tﬁe extraction system so as to better
contrfthe éxtfaction Ehdractéristic PaArficAAny the SPEMAG Sl extractiort
pressunes <70 dotthat, thelcartridge is eguippedositean attathediseat or are
seal that ferstsan integral past of the sartridgessatbat eachenevsgarttidge on
extragied; seals pededtlyintg the extraction.system, thereby.avoiding.any; .
risks of water Ieaklng t@rough%he cartrld%e nip region to.the outsu%e. In thfe
know\ﬁls%/stgnmsﬁﬂé seal is genéécrglly%%bp%rtead ‘the” deévice, ‘and this mgf/
preseht PrebRmsOfavear anealo 6fsoflitfy thdf'dsh theftausethen the
extractiorn: corditions:to Mary sAnother advantager6f thehimvention is that it is
a”OW%éF}%&@é‘EE_@Qe ey b%_ﬁ%'@@%@d mere-easily-py preventing _Jh%@@@dg@le
from SSfieking"dp the carridge, saoe fhroudh the efiect ofsuction o yacuym,
To do that, the invention may provide air passages such as grooves on the

bearing S0rfale SFAhETHIFye cdye: 1n Order b obfairt afshtifactory 8dalt-©
the séalssuppoftecbby the carttidge héeds e intiude assufficient thickness lof
deformahle materialh & his-seal aeeds o ba stzeditesuahia svaythatit iSsame

compyegsed enopgh.tofully gompensate for apy separation after, closuyre and

when the device is a}(ﬂs maximum pressure ({1_‘urllg1 extraction. Now, it has
been found ?ﬁatat e injeé)c%iohnﬁrlesgure,ewﬁ%ﬁ rﬁéy &' as much as 12-20 bar,
tends, at these high pressure levels, to cause the device to open up by the
orderzof ayfevetenths-of & millinetrecattheycartridgeirsip regiond The seabwn,

needs therefarg-to-be abigtg gempensate forsuch)"dynamic” separation. If
the seal is not tall enough, there is then insufficient compensation and leaks

occur meaning that the increase in pressure in the cartridge cannot occur
ﬁ&@nt application EP 1 654 966 proposes an improvement

CONeE
for ©providing better sealing upon closure of the
extraction system SO as to better control the
extraction characteristics, particularly the opening
and extraction pressures. To do that, the cartridge 1is
equipped with an attached seal or a seal that forms an
integral part of the cartridge so that each new
cartridge extracted seals perfectly into the extraction
system, thereby avoiding any risks of water leaking
through the cartridge nip region to the outside. In the

known systems, the seal is generally supported by the



However, increasing the thickness of the seal in order to solve this problem of
separation leads to additional cost in the production of the cartridge. WO
2006/003116 relates to a percolating machine for producing a beverage
using a sealed capsule of anhydrous powdered material. The capsule is a
stand erd sealed c%psctilﬁ Sand the fdeS'gglgtnesgﬁ eobtaurou%d anar presgmgl%%al

%I%acﬁlica?l?/ assisted gi—%ﬁnﬁg%ressiﬁgr agalnr%% the flange of the

of an

capsﬁﬂg. Ingaricaiar, ohe?Sf thé dbjectsl6Fthe frkeftion fd'fo refafiy tRE t1on
advantagestofarsedlassaciated nithithe cattridgeawhile at theesame ¢imie on
providiag arsolution ta the problem otdyramic;sepasation updes the effectaf
the internal pressure during extraction. To do E*Hdéeth%ﬂ'a}ﬁ?”“?{‘i@@ﬁavto an

extraction s(}/stemfor reparingabeverage accor mﬁg to claim 1. )
the artrid e effect of suction or

e cag through th
vacuum. To do that, the invention may provide air
passages such as grooves on the bearing surface of the

cartridge cage.

In order to obtain a satisfactory seal, the seal
supported by the cartridge needs to include a
sufficient thickness of deformable material. This seal
needs to be sized in such a way that it is compressed
enough to fully compensate for any separation after
closure and when the device is at its maximum pressure
during extraction. Now, it has been found that the
injection pressure, which may be as much as 12-20 Dbar,
tends, at these high pressure levels, to cause the
device to open up by the order of a few tenths of a
millimetre at the cartridge nip region. The seal needs
therefore to be able to compensate for such "dynamic"
separation. If the seal is not tall enough, there 1is
then insufficient compensation and leaks occur meaning
that the increase 1in pressure in the cartridge cannot

occur correctly.

However, increasing the thickness of the seal in order
to solve this problem of separation leads to additional

cost in the production of the cartridge.



According to the invention, the cartridge seal forms a thickness of material
that can be deformed under the effect of its being trapped in the device. As a
preference, the seal is softer than the cartridge support with which the seal is
in contact in the nip region of the cartridge and than the nip surface of the
piston unit. For example, the support is typically a nipping edge of the
cartrl e. n rface of th |sto unit may de of al r| mater aI
h%%é a%ﬁ%{@@éﬁf tict % %canng % be' de?ofrﬁé)g]achn the'e ecr?L of the

closu?e ?orges ‘&hd tﬁgﬁeat ofﬁ‘?e fluid. 'i'ﬁg edl is Bréaf rably of‘%stﬁm?(

of 0.8 mn¥ or?ess Eule pre?eren?aﬁyé oaf a thlc?kness osfkbe(?ween 0.2 4R %a
mm. ASRicKReSEk ?thls Graer BP?na Rittide m%%sesgsosslblg% Ao the ude
of a S¥AF it debVice wthe ot the SAM& ime dtfefing 85Aamic sealing Ablg o
withsEre: Righ presures; tof exanipié pradsiires r%ﬁ%ﬁ%@lﬁetween 12 and 20
bar. The cartridge seal may be made of an elastically deformable material | |n
order MoReatily t8'co safe foPany'pbssitie SperiRg-upPyehe'mp *
surfal€ of H& Cartfidge GagE EREMDI o1ade?8ﬁﬁaﬁlr§srﬂﬁf€r?£§ forhe s@éﬁ
may ingfude 8@Stoenc materfdls siici'as THE (tR&Midpiastc lastoniéd)on
LSR (tiguidSilicorePrtiBber silfEoneorE PR 1A 'Sothe EA5ES, the Sedlhag®
also & midfe o ETet8imBbReS Bt Slightly &fastict Miatetal such as synthetic
fibres, cellulose, foam, plastic or mastic. The seal may be an element that is
prefaEﬁcaFEd ahttasserhbled With e ‘Gittridge By shy ffcarts of tbRAEEHGH
or altéiEtiBly may be €6-manufachii@dfwitRdhe cartridge. The st itdy? B8
an 0-ring seal assembled with the cartridge. It may be fixed to the cartridge
by bonding, welding or any other means of connection. It may also be
deposited in liquid form and polymerized in situ or co-injected or over-injected
according to the material of which the cartridge is made. The seal may also
form an integral part of a wall of the cartridge and be formed of the same
material, of plastic for example.



As far as the extraction device is concerned, this comprises an injection cage
comprising a base and a closure piston unit. The closure piston unit is able to
move with respect to the base under the effect of the fluid upon injection. The
injection cage in general comprises an irternal extraction cavity of a shape
designed to at ilggstt%aréiflgx accept the contour of a cartridge, at least one
fluid supply duct which supplies the cavity with fluid, possibly at least one
opening means, such as a piercing element, allowing the cartridge to be
openéd Sorthat the-fluid canB¥ fittoditedtiffo therddrtidge. terrRdid®
relateshmoraspecificallpas $iot Watdhsdt tive useof sthépligeids soehas foed
liquidsiis aot peecludedbAtoording o @heifeatire, dre piston unit is mounted
with respectdedhehase=50 as 4o nave ceaxiallttherewith; theesaid Bt dge
defining, with the base. 3 pressure chamber, the yolume.of which, can,gxpand;
the expansion og tf%%t(?rec%szge .chamber.under th&effect of the él{_y&% hgglntqhe
t

the eﬁe?gtlgfn dr?vm, e sai E%t(%e u%ﬁdbatc Gowards the Qgtl’ltﬁ ge, and the
said IEHTISE8H1pH§ii'% a nipsuftaeBRierting tosttBi6fies Hyaihgbie 1y @

cartrilg@eayingfe<cartrid§e hip-region Witler the effddt of tHé AntisCéxertst
by the fleiicbon tine pistery ukit. Acctrding te onededture of the iInvemtionain a
ordemtetprovide asseal betweenthetpressietchambee andntbe outside, athe
least opesaaling meansiis previded hetwesnthenpiston unig and thehase; .
According to another feature, an incompressible elastic thrusting means is
provided in the pressure chamber and is elastically deformable at least
Pl DA TaLs Tt PR o TRabRr. ths SRS Snats anatuiin the
presstifé Thanilerin SUTha W 'dy to BE defofméed By the Huid ahlftis be?
able trapply-axianthrudting forkes against thebactionoithe pistomagititude
Accordiikg 0 ane possiblelembodirrent dthe letasticeameans compidtelyn the
occupies the pressiie ghamber yhen thepressdea-ehgmben isninctheqeosition
of resty,The 9@]%&%%‘%%@“%8’}? @Q%P@%Qpifgrbye@&n@}ﬂg INIRG syres
pressure cﬂqm%eertr‘ggé%cqg th%a/o gatpe_zreof with the elastic means. The
elastic tﬁ?usti?'\g means absorbs thé forces exerted by the pressurized fluid
and transmits them to the piston unit. The advantages are better ability to
controlthe Cldsire-fisites tfotexdmple B préVitiihg Matedals 6F differertl 1Y
hardriesses)agfredueingrflaid stagratior regions anddsrevehting the presdiae
chamber frany becaming soilecewith fJood residuersuchi as satfea grouwrtdst he
The ingempressible glastic thrusting Meaps mayLthisie made of assilicops:

ma}te@ﬂ'eors%fﬁ%%gtﬂ%éﬂ%@”@faEPSMQQGE%%%QEé materialis rpg
adjusiiet%to suit {he e Pglrgg apsetrforme&nceﬁgd e dell(gecé ﬂo.sure forceg to be

erm as om A0 icone rubber
transmptte&. REccrdin toonepossﬁfee’mbo Im n]t,%he ’
silicone or DM.

In some cases, the seal may also be made of a
deformable, but slightly elastic, material, such as

synthetic fibres, cellulose, foam, plastic or mastic.

The seal may be an element that is prefabricated and
assembled with the cartridge by any means of connection
or alternatively may be co-manufactured with the

cartridge. The seal may be an O-ring seal assembled



incompressible elastic thrusting means comprises a first surface on which the
fluid pressure is exerted, extending radially, and a second, thrust, surface
extending transversely so as to exert axial thrust on the piston unit. According
to one possible embodiment, the sealingPmeans and the elastic means are
one and the same element. The (projected) thrust.surface of the piston unit
on wilch b abe e Ereadire of e ouSoe Ins Lardos e Sy 1Y
ordert8'pErform “6sbre' & 1afgef tanthedelVeR) Surfdce ST the Carttittge
As a resulte byprovidirg asatiedf surfatevdréasdhat sralwaysindavegdofin
the thyust.sustace othenseparation forees tending dedry taperiupdhe-device
remajplower than the forces which close the device ground the.cartridge, As
a preference, the thrust surface is about 1.2to 2 times the size of the delivery
surfa@é.s,&cc%%mg% afifst &hibodineht, the preldlte ChamBer foris a 49¢
contirfigtioRdf therdaractidn cavity. SEiepressrelcHambe isthentféd for
directykwithlftuid through at least one opening or a channel of the extraction
cavity. The pressure chamber is preferably an annular continuation of the
extragfion cavity, In this case, the piston upit partially constitutes the ;.
extraction cavity so that the piston unit ana1 the base toget%er define’the

surfatESBF e Extrdttion’ eadity. AN tHis ease” e base ContprisésS a fidi® 2
supplylductconmmsinicatingidirecilyewith theextractibrcavity tThe bakéalso
preferahly camptises gt deast oneapeniig meanse sUchas afiering element
for example proigctinginta the extraction cavity. The piston unit preferentially
constitutes the lower (nip) part of the extraction cavity. It then comprises at
least a substantially cylindrical Or frustoconical part internally matching the
exterA&Fshapé ot thearfiidife. thigTazes the PtBBStESChafiber st ernal
preferabily acstibstantially apnutelr chamiergpositiened aeaund dheaaxtractost
cavity,in-erder 19 extendit radially. Aeanfigusation such-as this allows the, s+
bulk of the device to be reduged ponsiderably, Agcording,to this same ;.
embod?ment, the flu!a IS sﬂpp led to the pressu‘%) cﬁamber %y a pIuraﬁity of
opening$'§ cHafniLp8sifidned fadially Get@een'the extrattion tabity afd 2
the annglag presstikethiamberlAnvarrangentent suth igothistmakes iprened
possible thguataniee auuaiferm pressurerbarease inthe ehamberanddge .
therefore closure forces that are well distributed around the periphery of the
nip surface. For mple, the channels are of an open configuratjon and are
rantEa OirBHe of B SHghe HEXBENThE ORIt A s bass 'sch B 15
preverit theém Sror? posibly Peebmirgiblotked With stalef6rsoliticoffels 1s
partictes. Inrthislcase] as the piston unit gradually moves away from the base,
the openings or channels become larger and the chamber supply surface
increases agecord

cordft gimgy'one feature, the piston unit is mounted
with respect to the base so as to move coaxially
therewith; the said unit defining, with the base, a
pressure chamber the volume of which can expand; the
expansion of the pressure chamber under the effect of
the fluid having the effect of driving the said piston
unit back towards the cartridge, and the said unit
comprising a nip surface exerting closure forces
against the cartridge seal in the cartridge nip region
under the effect of the thrust exerted by the fluid on

the piston unit.



According to a second possible embodiment, the pressure chamber extends
upstream of the extraction cavity. In this case, the piston unit may entirely
form the extraction cavity for accepting the cartridge so that the cavity of the
piston unit is able to move relative to a base. In this case, the pressure
chambper is supplied via at least one fluid channel situated in the base and
oo G The SHERch caty & e el stppl G the
pressui& thamber tAfdUgh 4t @55t onk HuidPdFamel forried thiroughithe e
pistorpubitiAecording ¢a another athahtage npeans for detachisgitheetween
cartridge psovided, therebyravoidiagma vacuum effect in the nip region. To do
that, the nip surface of the piston unit preferably forms discontinuous nip
portions for trapping the nitp region of the cartridge. In particular, the ni ,
STt Bf T Plston UPREoRTBrids opeR orBved SFing FRIIT tha"
separdtifigsthersaidiscontinupts \Potiend THE SiZerefthiergrosies tipensd
on the sizesofdheicariridge segloAszbpreferente, Hie groeves are of aikeight

that canbe compensated bythedthickngss of theseal, which heightisless; s
than the thicknogss of the seal. As a eprekfler nce, the he@?ht EgH of the grooves
a in cha su a sYto be

is equérlrtgqggs than 215 of the thickness of the slerzl;ll, preferably gq&al to about

half tHE INERAEsLSF thesehl Fdt eXainpidlthe roove Reight —PadoUt B1 39
0.4 mmrThé groove width isaiso preferably betweenfabdut (08 ana3 wimt -
The exttastiondevice isassaciatediwith aclasuendevicedoeclosing-thecans
injection cage and thg extraction sypport.acaund the cartridge befgre the. ..
pressure Is mcrea%ed. This _clos,uretr}qay e c;g:n5|dere as at"preT-cIosulge" In
as mUdiT 88'H Gertain tlosureforle is &Ir8ady applied to 1 tartridge T the
nip regffortBy fFRAgEFice before e fluitl ressarzaevit. T cldsuré devicehe
may bpe asmechanicahdwdrauliclarchydrothechanicakdeniee.db Mayialso bieeca
m_ﬁnbU@igasQﬁecf a&g@a%és.tzmr% %Eﬁ%}?ﬂboﬁ%@ﬁ%ﬁ bya moters T%sia?y%@ti%me
wi etter understo n er features will hecome apparent from t
Getal decerian O he Atahed Crawhibs. Bt Desciptn of e <
to the piston unit. e advantages are better

DraWability to control the closure forces (for example by
providing materials of different hardnesses), of
reducing fluid stagnation regions and preventing the
pressure chamber from becoming soiled with food residue

such as coffee grounds.

The incompressible elastic thrusting means may thus be
made of a silicone material or of some other elastomer.
The hardness of such a material is adjusted to suit the
desired performance and the desired closure forces to

be transmitted.

According to one possible embodiment, the
incompressible elastic thrusting means comprises a
first surface on which the fluid pressure is exerted,
extending radially, and a second, thrust, surface
extending transversely so as to exert axial thrust on

the piston unit.



Figure 1 is a view in section and in perspective of the extraction system
according to the invention, depicting the system in a first state of operation, in
particular, in the opening mode with the insertion of a cartridge in the
extraction device; Figure 2 is a perspectiveview of part of the system in its

stategccorcgng to Figure 1; Figur?bi% iS a \Qew.similar to Figure 2 but in a
cordil to” one mossible embodiment, heY sealling means
secon operaﬂr?JJ state, par%cuﬁary in the closure mbde and before the

systefT'fs presstirizéll c fFAER e 'S detdildd SeStidifalS A6t the
system in the closure state according to Figure 3; Figure 5 is a view in
sectiamand ¥ pgespaciive of the extsaction-systemdna third aperating state
in parficular, when the sysiem jsunder pregsure; Eigyre § |5 adetailed o

perspective view of the system under extraction pressure (without the

caﬂﬂ&&g?ﬁéﬁﬁﬁanéi' exerted 1n order to perform closure 1is
larger than éhe delivery surface of the cartridge. As a

result, by providing a ratio of surface areas that is
always in favour of the thrust surface, the separation
forces tending to try to open up the device remain
lower than the forces which close the device around the
cartridge. As a preference, the thrust surface is about

1.2 to 2 times the size of the delivery surface.

According to a first embodiment, the pressure chamber
forms a continuation of the extraction cavity. The
pressure chamber 1s then fed directly with fluid
through at least one opening or a channel of the
extraction cavity. The pressure chamber 1is preferably

an annular continuation of the extraction cavity.

In this case, the piston unit partially constitutes the
extraction cavity so that the piston unit and the base
together define the surfaces of the extraction cavity.
In this case, the base comprises a fluid supply duct
communicating directly with the extraction cavity. The
base also preferably comprises at least one opening
means, such as a piercing element for example
projecting into the extraction cavity. The piston unit
preferentially constitutes the lower (nip) part of the
extraction «cavity. It then comprises at least a
substantially cylindrical or frustoconical part
internally matching the external shape of the
cartridge. In this <case, the pressure chamber 1is
preferably a substantially annular chamber positioned
around the extraction cavity in order to extend it
radially. A configuration such as this allows the bulk

of the device to be reduced considerably.



Figure 7 is a side view in cross section of an extraction system according to a
second embodiment depicting the invention in the mode of opening and
inserting a cartridge into the extraction device; Figure 8 is a detailed sectional
view of the system after mechanical ctostire but before the system is
presszklélgoed' Figure t90|s atggtglled sectlon%!bvg vivmoef nt@e sygtem a§ltlr11e system

/e

; 430y
IS pressun%ecji; igure 10 1s a detailed sectional view of a third embodiment

after AtEdaHichl dBsuFd Butetsré tife sYERTRSTS pré¥sufizedt Bigurs™1 i§5
detailedeseictionalatiewcdecording todhe embedimeatiof Figureéot0yence thee

systesxbas beesnpressurized:etailed bescription of tha veationddith an
reference fo Eigures 1 and 2. the extraction system, 1 accprding tBJfQ‘Eantee

invention, as depicted by way of nonlimiting example, is made up of an

extraBtion"device™ in%ﬁéﬁ%ﬁgre i$ hotisRa% carttidge™s cortafiing a fodd
ingreaﬂéﬁ{ﬁpgﬁpaqéﬂa@sglb%vefz%@_es that are well distributed

around the periphery of the nip surface. For example,
the channels are of an open configuration and are
arranged on one of the edges between the piston unit
and the base so as to prevent them from possibly
becoming blocked with scale or solid coffee particles.
In this case, as the piston unit gradually moves away
from the base, the openings or channels become larger

and the chamber supply surface increases accordingly.

According to a second possible embodiment, the pressure

chamber extends upstream of the extraction cavity.

In this case, the piston unit may entirely form the
extraction cavity for accepting the cartridge so that
the cavity of the piston unit is able to move relative
to a Dbase. In this case, the pressure chamber 1is
supplied via at least one fluid channel situated in the
base and upstream of the chamber. The extraction cavity
is then itself supplied wvia the pressure chamber
through at least one fluid channel formed through the

piston unit.

According to another advantage, means for detaching the
cartridge provided, thereby avoiding a vacuum effect in
the nip region. To do that, the nip surface of the
piston unit preferably forms discontinuous nip portions

for trapping the nip region of the cartridge.

In particular, the nip surface of the piston unit
comprises open grooves extending radially and
separating the said discontinuous portions. The size of

the grooves depends on the size of the cartridge seal.



Preparation is typically obtained by injecting a pressurized fluid into the
cartridge and extracting the ingredient under the pressure of this fluid. The
cartridge is a disposable cartridge and the spent cartridge is therefore
generally thrown away or recycled. A ne cartridge is then inserted into the
device. The "device-cartridge! assembly is known as the "extractign system”
i the Sortes of the prasént 4bplidaton “As Wi bedorie SovioS it hat —~
followCof tHE'BEEEH , e delfte BRAHhBETtridde dorstittefmeans el
whichheanhdt operate swithobeone another ahdaghsictrinteraet prgsicallyand:
to compleraent ene anpthetdn @rder te)exyractthe liguid extractdhatisal to

intended fo fqrm, the Reverage, The exfraction devicg.as.sugh is an assemply
comprlsmg}an injection cage 4 and a cartridge sﬁu}g ort 5. The injection cage
% ¢ SE(% ap

and the Eattridde SUPPOFt aré able t8movarefat g[o Bhe 5RGthEFR clo
arourfkeHePeantridge 39RPHTS it thé infjeeidn Cade 4ds hdurited ofhg
mobilgrupper strictire HA, avhile the castridgeysupportsis ricumtedoo’ aand
fixed lower structure 63; the upper structure moving closer to the lower
structure through a pivoting movement about an axis of articulation 7. The
opposite could be anticipated, that is to say a cartridge cage that was fixed
and al Cartridgé stpportthativas able fo rMcve ot alterhatively, ittould Her e
anticipated-for tHeotwo parts tothovélone towaeds: thienother dkhe dyramicse
govewng the closingupoeithe injeation cage andthercartiidgesappert ishe
subjegt o, aymerqus possihlevariants, {adead, dynamics inyuhich the parts,
move closer tpgether.in a linear Path (rather tlrllan ina non-llntear curvl((e]?? IS one
possi%ﬁe Variant: < 12 °fiéans usﬂal@sco%%?lse at'ledst 6he main flti Sc’blﬁﬁly
duct & @neEmeéans e Gening i Eaftridge. The opehiiy fifansmay forn 1P
exampieg; e pieycing eledrentsO whose funciien {3 to. dreate onerorzaereit .
openings in-thescadridge in-ardertp allowthe,fuickin: The, piergindmeans or
may be separgte from the dugt 8, as illustrated. They may, for example, e |
elements in the form of Slades, needles or spikes. In one variant, the duct
may & throughtfe Pierting BlciflefPas 3uthH. Bthér BpEAMY means
may be anticipated, according to the nature of the cartridge. The injection
cage tias an internal @avity 0l which apeeptsitheuniectiondage ofithe other
cartrigge upon.closyre, The,internal cayjty, 10,may vary,jn depth acgording.to

the shape of tq:e cartriggghThe free end o the .ca(ge has a nip surface 11.
The injee%ﬁgﬁpcalg%nisoconnee(:tgé 6% seyster%a%lr% Toiolying the device with
fluid which, in Figure 1, is depicted only in part for purposes of simplicity. The
fluid Py Heterm igerierally Eonlpridesaarivager tank, a pressure pump and
ducts for transporting the fluid, a water heater, such as a thermobloc, for
example,fo.convey thefluid af e desired tempetalure foredrdion, The, o
pump may be an electromagnetic piston pump capable ofsdeveloplng,a static

pe . .
presstié of Several b4t Gran 6tiher tise bPeqlivaeht Pump Thé Chrithiaged
suppditS hasvart extraction surfaéé 6otalloding the cdrtridgeatvadie perforaied
undepthe: etfectef, therinereasedarpressuieiia thewcartridgel Jo-de tbhat, die a

surface has @l jeastone selief, preferably a-series of reliefs 12, forming
means of perforating the cartridge. The reliefs may differ in geometry

according to the type of cartridge and the desired extraction conditions. In the
examplé'€4chirelief i - she o A tidifeated pyramic A Hevaicsrem in
channg¢ls 6t stformecothiiongh whi€h ¢he diqlid extract can flow between the
structure of reliefs so
Figure 3 is a view similar to Figure 2 but in a second
operating state, particularly in the closure mode and

before the system is pressurized;



- 13 - that liquid can be collected in a container (cup or the like). As shown in
Figure 2, the cartridge 3 according to the system of the invention has an
injection wall 13 which may be closed at the time the cartridge is inserted into
or deposited in the device. The injectioniWalt may be formed in a dished body
14 (for example in the shape of (a) cone frustum(s)). The cartridge has a
delivery wall 15 through which the extract needs to be able to flow once
openingsHave been made™By e peforatinteAhs L 2odf thBextattish 11
surfatéof tHe supportt Atwal d&osuchhas thisthayitye & membrane made of
aluminium, plastic or plastic/aluminium laminate and which can be perforated.
For example, the wallis an aluminium,foil 2 fews tenths of a microp thiek .y,
which tears when it reaches its rupture stress upon contact with the reliefs 12
at a pré&&aethal mdy Fange béfivesh 6 aht 20 bar Yepentihg SAthe: "
cartridge theihgfedisheané thé YhieRfess of e ménbrae.SFhe body of
the cartridge may be made of a rigid or semirigid material such as aluminium,
plastig 0F a-plagticraluminium larinate. Ihe-carridge,cemprses adip (egion
16 vig, which it is (ragped when, the deyice is lased, apto the eartridge. 5
Trapping IS achieved ylbrlngir% the injection cage X and %he extraction °
suppdit B EIB8EY fogether and then clamping them on either side of the said
nip region 16. The nip region 16 is formed of a border running radially around
the perighery oftheicartddge.i Elae berder may, atleast inpast, henforgred eh
the bady of the cartridge, The mepbrang 15 may be assembled with thee

underside of the botrger in the nip region 6t sealiré% or V\f/elding. According
to the invention the n‘lap réai\é%ncolnqlrﬁrisle% a se%linr&omeanos in fHe foriY of &
seal 17 @fHicH BEcapiesrall 6Fg6meGrtheSorRier T TRE seal 47Ys fréferably an
element made of a deformable material that is relatively soft and - 14 -
attached,or fixed against thewrim; Avelatively-soft material isto bedinderstand
as meanind a matgrial capable,of deforming in grder,to thereby comnensate
at least %or any opening up of t%e injection cage at the nip surface as will be
explaifiéd ABfeirgftér. As a preference, the seal is made of an elastic material
such as an elastomer. The thickness of the seal is preferably 0.8 mm or less.
The shioperef the seahmaytae desigheddnsuch aivay astorercatyagert tos
creep.as the pregsure rﬁﬁés $Q,3s to;provide a better seal uses a minimum
amount of material. In the example illustrated, the seal has a greater
thickness on the rim facing towards the wall of the body 14 of the cartridge
than i Hoestowdtdsithe free’end bt te ritfi s afldwilig tHe Materal fg 17
movesoltwEndsninder fthe reffect of 4he préssurecefithe fluid thrustingragainse
the cavityrand the yvalkaf the carfridge. The thickness of the seal on the side
wall side may be about 0.5 mm and decrease towards the outside to a value
ranging between 0 and 0.2 mm. The rim of the cartridge may end in a
crimpetfSedm 18 &S iskAGA Perbes And N which AR tPa5ihg BrtesCare™®
noLiﬁﬂh&ﬁ®$%pbﬁeéf Figure 10, once the system has been
pressurized.

Detailed Description of the Invention

With reference to Figures 1 and 2, the extraction
system 1 according to the invention, as depicted by way
of nonlimiting example, 1is made up of an extraction
device 2 1in which there is housed a cartridge 3

containing a food ingredient for preparing a beverage.



According to the invention, the injection cage is designed to be pressurized in
such a way as to increase the closure forces against the nip region after the
device has been mechanically closed. To do that, the injection cage
comprises a base 19 and a piston unit 20lwhich is mounted axially with
respegt to g%% pggg witlhsthetabiIitgaq{lcontrgggd movement. AlsnFigchE%% 3 and
4 show, the piston unit cqmpﬁzges alateral nmazlfw%ich fits into a r.OO\?e 23
formetf et BESE 181 The rimiigroGVE assémbly defires! aeﬁ?@é@ﬁ%el ERarmber
23 the vohameaftwhichdan exgyand. oitves chiamber may-beé partidiyi decupied
by a sealing meansi24 suchas:as elastic blogkithatigealssthe chamgbespent
against the putside atthe rim/areaye interfacs. The fluidis. - 15 - copveved, .
into the chamber from the internal extraction cavity by, starter channels or
chanA&IS5. Sfhiesé may" fof 8kampie be fornietf 8n tHE fte 58 whiks the™e
pistod'8Tiit&hd the base that forms the top of the cavity meet. In the example
illustrated, we have starter channels forming notches widening towards the
cavityrgad pesitioned-on, the-upper rim of dhgpiston ugit 20, They cquld alse
be fonrgegragclz ast goargiagyé gn,,theilgwecr riGm of tQ% bxatse. (;I'pe %tplanne@eosre ‘
starter c}ﬁanne S 2 areyradléﬁl arrangeg and” .|str?bu.ted uniformﬁy about the
peripRER I thie' Cavity’sb &5 tor baANTEhE Présstitizing 8f'the dtdmBErand
allowtthe pistorsanit tg heove astirearlylas possibleralongtthe baserThe dge
devicealse comprisesameansayifar colleeting anddelivesingihetiguwid one
extract, these being pesitiongd, downstream of the extragtion suppag (Eigures

1 and 5). These means, known per se, for examg(lee Gomprise a

funne?—%%a%réatélo?ffec%& aHd [engsg’lglyeéi 1j;ert?rce%ufa ing el hént™Thedevicd &

equippedwith ioRechanfcai®ldstief8iFee 28 -as known per se. A device
such as this need not be described in detail in this application. It may be
basedon %m@ﬁ f@éU@@@”ﬁEingﬁfp@_@ from &E@%@'%@ﬁ@@i@&ng
motor, (not, lustrated) tF’cP{‘eeS”h‘C“é%%S“QP%Q99§Q$ iyeclion cage. '%* The

SUpPpPoO .
mechanism such as this may be a mechanism employing the principle of a

latch 1OEICIEVePSucHES, by Way- Bfexatrpie: & ot HBSCribetfin Patént ©©
Applications =R 4090574 or alternativielr &P 14957025k may afsocbed cane
mechaisin; adaechanism4dnvelvingsan etectromagneticsfield {solengid) 4 is
and/qf 4, Aydraulic mechapism; Figues.3 and 4 show the gxtractian system.
after the device has been cltose around the q:argldge using t?e cl%surﬁ

device 8. The feve? 29 iR actuated'td brnlnnogufheelnje&fbn gage A'Si6sert0 the
extra&tiért Shpp6It 15 the-PBINERPAThE Hip FégioR T8 FfiHe Carftfidge i5°- 16<

lower structure through a pivoting movement about an
axis of articulation 7. The  opposite could Dbe
anticipated, that is to say a cartridge cage that was
fixed and a cartridge support that was able to move or
alternatively, it could be anticipated for the two
parts to move one towards the other. The dynamics
governing the closing-up of the injection cage and the
cartridge support is subject to numerous ©possible
variants. 1Indeed, dynamics in which the parts move
closer together in a 1linear path (rather than in a

non-linear curve) is one possible variant.

The injection cage means the part containing means for

injecting a pressurized fluid into the cartridge. These



firmly trapped. In this operating state, the cavity moves towards the cartridge,
thus forcing the piercing elements 9 through the injection wall of the cartridge
3. As shown by Figure 4, the piston unit is extended towards its free end 30
by a nip surface 11 which applies clampidg forces to the cartridge seal as a
result of the me%tﬁqlcal closure. It may 9% no%ed that thei%eag Is, 9'&‘9%‘%{) 1y

preloéngg& and s con?/pr((ajéjsmepdt {0 a cértain c?(-:‘sgreé).n‘F he extraction supp

servesioprodGes oppasing ForceRTD trdh tHetrimcard irfiffobiliZethepening
cartridgeirs thessaid fegiore #sna prefekence i theenipisusfacecsh hag whose
discontinueus nip portiops which-hetweern them delimit greoves;31 (Figurenl)
running jn the radial dirgction with respect {o the-axialline | ofthe surface gf

revolution formed by the extraction_cavity. The number of grooves 31 m

h a
vary BGEA8 d'BreférenteP & greatertian 18" eVeh gréate? than iB.Sii’ﬁ%tgd'
grooveseare Preferablyrdistitsitedeabolitthe éftir périphery oftheffipm  of
surface.als 9, preferehee also sthekend of theopistor: uhitrendstinea dipcsurface

with intarpah 32 and external 33 edges-canverging tewardsong anpthesdge

form a relatively narrow and localized surface 11. The width of the nf;o sugfgé:e

11is %?gf%%ggly equalto 1 ?ﬁlm or Ies%r.lﬁ(cel\ﬁi%e,eﬁw’e n?p surface %re erab y
exert§ Torees dbsér'o theriaterdf fall of the body of the cartridge than to the
free edge of the border. The narrow width of the nip surface means that
locallyhigher flrrees €&an begapplietansghalsormakes it pessible, to minimize h

the thickness.and/gL the width.qf the segl whilg-at the same fime gpsuring &,
good seal. As a preference, the internal edge 32 makes an angle A smaller
than ﬁleogrlfélee'B of the extefia aeldgecﬁép(tA an b%?r?’g ré’féérré%céa witly PR
respett §6 16 a%is 1y, THerariglé e - a7 -Preferablyrafges betfeén Searthf0
degrees whie thegrangtesBaanges between 30.and6d degreesi imtheage is
operating.siate of Kigures 3 and, nedluidshas yet heendnjected;thraughithe
duct and the piston Lniis in the.retracted pagition, [he pregsurg chambey 23
has not yet been subjecte tc?ﬁne,pressure of the ﬁuy :
purposes of simplicity. The fluid supply system
generally comprises a water tank, a pressure pump and
ducts for transporting the fluid, a water heater, such
as a thermobloc, for example, to convey the fluid at
the desired temperature for extraction. The pump may be
an electromagnetic piston pump capable of developing a
static pressure of several bar or any other type of

equivalent pump.

The cartridge support 5 has an extraction surface 60
allowing the cartridge to be perforated under the
effect of the increase in pressure in the cartridge. To
do that, the surface has at least one relief,
preferably a series of reliefs 12, forming means of
perforating the cartridge. The reliefs may differ in
geometry according to the type of cartridge and the
desired extraction conditions. In the example, each
relief in the shape of a truncated pyramid. A network
of channels 61 1is formed through which the 1liquid

extract can flow between the structure of reliefs so



Figures 5 and 6 show the extraction step proper. An injection fluid is sent
through the supply duct 8 by the pump of the device until the pressure in the
cartridge 3 and the internal cavity increase. The pressurized fluid fills the
cavity, the cartridge and the pressurecHamber through the starter ducts and
along the meetin i!ine 26 as the pjston upit. moves to clase up against th
eal T el ok aF o Ea G TR prSssLite ARS8 an e fin s e
effectléﬁé'pressurizing of the fluid in the cavity and in the cartridge. The
projected axial surface at the pressure chamber is appreciably larger than the
delivery suiface of the caitridge whish means thajdhe clamepingifesceso the
exerted on.the jjip syrface by the piston.unitalways remain higher than,ihe ,

separating forces exerted at the nip region hut on the internal cavity side
(betwB2h the walt 3F e artrii§e ahdthe EAVityf Srhus tRE séal créktsd 1§
maint&iried tHrotgReat frrfextPadtivh PROCESS : DURRgithesS&iattiofaprocBss,
thanksdoftherfadt that sealing ésimaiatained, thepressunelexerted ba theape
membrangagainstdhe teliafs feaghes avalue(rangingdetwsen abauti 6 and
20 bar gcpording 19 the garidgs) sueh it Lleads (o the tearing ot e
membrane against t e%elliefg reaching the rupture stress o the material QF
the metfibraf@ TheRidhmbrehe thefefdteteardifia cohtrbliéd &Td fotdtizend
way toferm opénings atthescorners obtheseliéfscdn sdméltasesithert. A
pressuse in the cagiidge may continuedayincrease;appegaiablyc- 18ade  of
beca‘éﬁ%ﬁiﬁwnp,ossé@'&%% pactionofthe;bed of coffeg In the cartridge. fhe

extrac(rllqn IS fllteredbey the membrane and by the reliefs. The extr]z;%t IS,

coIIe(‘:Afech(fr] th%ac anne ecl)ff%%aetx?%[ctigr?rsuEﬁigﬁ%lsefar 58 %ol@% not "~
featured)mhadethréagh afd/6fn fHesides 6fthé stpPere Figlresky to-ch
showtarothenpessible emdzodiment inswhichtthednjectien sage 40 isformed
of a pigten unit41 whichdsguided axially in a-hase 42, the,said pisfon unitAL
complet éyform' g the internal cavity 43. The cartridge 3 for its part is
dentical (- the systom of he Stececiig Smbgdiment The Miscian dage 107

mount8d suthhait Tah e it Bt Ere 44 BetwBBR AT Ben Positisn Y
(Figur 7)tued & ariéchatieallyeclodetd positono(Figure 8YiThecinjestiohicagjed
is thusdteld and guidedtin its mevementhy guide means 45toemed on the a
sides of fbe structure; and complemeanting the cage guide means (for

example, a rib/groove assembly) thus allowing it to move from one position to

the other by actuation of a closure device 46. The closure device is of the

latchdd fockrevet fise, torexampre, arfthis atdarst BY aléder 8 fibtér(not

illustratedprAdcartricige Supporditis previdédsand the cartridgeowititrestige .

against this onge 1he injection-gags, 4@ hasdeen adesed anddhe sip regian 16

of the gartridqe has heep {rapped, [e CaRridge supper 4/ GAMPISES &pen
relief 48 ﬁe _etf d

structure i or opening t ivery face of the cartridge, an

identiCAPEPHE o0& F e pfeVibs efiititiditente said niprregion 16

The nip region 16 1is formed of a Dborder running
radially around the periphery of the cartridge. The
border may, at least in part, be formed of the body of
the cartridge. The membrane 15 may be assembled with
the underside of the border in the nip region 16 by
sealing or welding. According to the invention, the nip
region comprises a sealing means in the form of a seal
17 which occupies all or some of the border. The seal
17 1is preferably an element made of a deformable

material that is relatively soft and



As before, the moving piston unit 41 has a solid nip surface 49 which exerts
pressure on the cartridge seal 17. - 19 - As shown by Figure 8, the piston
unit comprises radial grooves 50 which act as starter channels for the
passage of fluid and the creation of apre$sure chamber 56 between the

piston unit and.the base. The grooves 50 extend from a central supply duc

B o el 1 e (ton ST TS b el Gt oA o Ea st nfder
suppRydict 52 forhfed i thBSase'49r ahddtself Supphidd ByPpréssiiizéd-fiaid
supplyanebhs sitdatedFartherupstreamdpunip; wdter heateroatesh #etealdd3,
such asan 0-ring seal, ispdso prpvigeddzetween the baseand-thespistontunit

to preyent any leaks tothe guisjde, £ Ore_tQ%E dhgRiston.yni comprises an -,

annular groove in which the 0-ring seal is housed. Likewise, the travel of the

pistoR TiRit5S EORtrolled By 6P mekhs %%ﬁﬁee%fthg‘ Base 4RG e ﬂﬁifelrﬁe‘:f‘ée
are, foEeRamiysle, Pegs EASupmaty in Sits 55 of e pase? Thishaakesdt 1s
possiblesteeprevient the piston:unieBecoming detached from the base. The
piston unit 41 of the injection cage is in the shape of a bell comprising a
close) end i whichmeggs 62 pletcing fhe injecion fge of e carridge arg

formecﬁn the %peratlng state of Figure 8, the Iinjection cage is closed u

agains? tH"EAHAAGE and the esFracTorSuppoTt By i tiosure fifeims #6. 29
Only hrechramizabpressurecdftthe nipesurface 49 ofthe pistonunitiscaxertedt
on thecastridge. seah 1418 thecepenating staterefkigure 9nthe systemiss a
pressyrized with fluid and the, pistan unit s driven back, exerting, additiopal, -
dan“%ggf%%§§(%1Jhg§agﬁgg%§¥%4%gge than it does towards the
free end of the rim thus allowing the material to move
outwards under the effect of the pressure of the fluid
thrusting against the cavity and the wall of the
cartridge. The thickness of the seal on the side wall
side may be about 0.5 mm and decrease towards the
outside to a value ranging between 0 and 0.2 mm. The
rim of the cartridge may end in a crimped seam 18 as is
known per se, and to which the trapping forces are not,

in theory, applied.

According to the invention, the injection cage 1is
designed to be pressurized in such a way as to increase
the closure forces against the nip region after the
device has been mechanically closed. To do that, the
injection cage comprises a base 19 and a piston unit 20
which is mounted axially with respect to the base with
the ability of controlled movement. As Figures 3 and 4
show, the piston unit comprises a lateral rim 21 which
fits into a groove 22 formed in the Dbase 19. The
rim/groove assembly defines a pressure chamber 23 the
volume of which can expand. The chamber may be
partially occupied by a sealing means 24 such as an
elastic Dblock that seals the chamber against the

outside at the rim/groove interface. The fluid is



Figures 10 and 11 illustrate another alternative form in which the pressure
chamber is occupied by an incompressible elastic thrusting means 57. This
means - 20 - occupies the pressure chamber in the retracted position thereof
(that is to say before pressurizing is perférmed). The incompressible elastic
thrustin meaﬁs 57 COH}B{ISGS a flrst surlIace 5§ on whlgh the fdegres ure |s
exertéd and'w cﬁ extends radhgﬁﬂy, and a seconc(f thrus sur%ace g Which
extent\transversely- fif bftfer 0 @XBR tRArust aﬁ]&ﬂﬁ? “hithe Pistod tAft4 1" The
thrusttsurfacen88 deliniits divexpanding duct YOrwhigh pelsses thotighitheon
unit ta.allew fluid tepasytosthednternat cavity. The extesnal surface afthery

unit gpthe opposite gide o, the swiage $5§4s, o dts partblogked oftby the

internal surface of the piston unit. The unit therefore has a tendency to

deforfr tHEFLY e§(8ﬁp%gj1 axidlthristSad fndc%%ﬁr%ssﬁﬁl‘éaglggtlcttﬂ?usﬁﬁéf ity
mear"sudbras tHisidy pe atBI%CRQi?%Feférhﬁakﬂé bt felativélgn unit 20.
inconpregsibleunatesiak Singe the bleck is tadecfta deformableymateriahe

such as.a silicone efastamer and oesupies suhstantially the entire valiime of
the p sure chamber t experlences deforgmng th{ustbn a %ubstanpall

ai
radial direction of the uct\/70 iquré )fromarest position (Fi urel he

initial tRATS sEPﬁc@%?ﬂWﬂ?thh‘é Iu‘?&l%résas‘(ﬁéifs 8Refdd IFsdbstantally- e
equabkinssiza1d theinterhakarnutapsiaceaofithe lelastomer biockt The thidst
from the fluidds dbenefore substantialy sadiab Sincex blockisuch. as this is
incompressible, its external surface is compressed against the internal

surface an e en suraceo e piston unit in such a way that an axia
f%detb]ld f fthé)t tggh that [

thrust I8 abs3rB&T perpendlc the ragial thrist of the fidid and therefdte
exerté§ bh'gepigtontmit A e ‘leééﬂd?ﬁéﬁhe‘?ﬂﬁ F8gi6R 167 TRE PistoAN it

41 theretore movesdowalnds the ngrregion sexerting foFcesithat causedt to) .
closeqagaiast thesseal 1z nlngenekal, thesinvertion %@a&@ﬁl@ﬂ@%ﬂn&@% a
mechgnlcalpeé/kll%e fo Iosﬂ%thce extracélon device.in

pe co ctor POSsS1IPly a Jjet-regulating

element.

The device is equipped with a mechanical closure device
28 as known per se. A device such as this need not be
described in detail in this application. It may be
based on a mechanism for transmitting a force from a
manual lever 29 or motor (not 1illustrated) to the
structure supporting the injection cage. A mechanism
such as this may be a mechanism employing the principle
of a latch lock lever such as, by way of example, the
one described in Patent Applications EP 1090574 or
alternatively EP 1495702. It may also be a cam
mechanism, a mechanism involving an electromagnetic

field (solenoid) and/or a hydraulic mechanism.

Figures 3 and 4 show the extraction system after the
device has been closed around the cartridge using the
closure device 28. The lever 29 1is actuated to bring
the injection cage 4 closer to the extraction support

to the point that the nip region 16 of the cartridge is



order to reduce the closure forces. For example, the - 21 - reduction in
closure forces makes it possible to use a motor rather than a
manually-operated closure device (such as a lever). The assistance afforded
by the hydraulic means thus described afows the force needed for

mechanical closure to he reduced considerably. This lication can be .
eSS Tor A SR A o St ot e A ges it or winout S
In the"CASE of S¥AITESS ddtfridges5edfitg has ten tf be ovided by Séar
formedlendhe snjéctidrreage. tR2 -iClaams dcExtradtionogystém (¢3 forr idge
prepaying a beverage

As shown by Figure 4, the piston unit 1is extended
towards its free end 30 by a nip surface 11 which
applies clamping forces to the cartridge seal as a
result of the mechanical closure. It may be noted that
the seal is already preloaded and is compressed to a
certain degree. The extraction support serves to
produce opposing forces to trap the rim and immobilize

the cartridge in the said region.

As a preference, the nip surface 11 has discontinuous
nip portions which between them delimit grooves 31
(Figure 1) running in the radial direction with respect
to the axial line I of the surface of revolution formed
by the extraction cavity. The number of grooves 31 may
vary but, as a preference, 1is greater than 10, even
greater than 20. The grooves are preferably distributed

about the entire periphery of the nip surface.

As a preference also, the end of the piston unit ends
in a nip surface with internal 32 and external 33 edges
converging towards one another to form a relatively
narrow and localized surface 11. The width of the nip
surface 11 is ©preferably equal to 1 mm or less.
Likewise, the nip surface preferably exerts forces
closer to the lateral wall of the body of the cartridge
than to the free edge of the border. The narrow width
of the nip surface means that locally higher forces can
be applied and also makes it possible to minimize the
thickness and/or the width of the seal while at the
same time ensuring a good seal. As a preference, the
internal edge 32 makes an angle A smaller than the
angle B of the external edge 33 (A and B Dbeing

referenced with respect to the axis I). The angle A



from a cartridge using a fluid injected under pressure into the said cartridge
and comprising: a cartridge (3) comprising: a beverage delivery wall (15)
which can be perforated under the effect of the pressure of the fluid within the
cartridge, a wall (13) for injecting thé fluid into the cartridge, anip

region (16) formed of 3 bordey running radially arqund the periphory of the,
cartrlgge, an §éxtract on deVICGE mtenc?e to accep?ﬁw sal cartrldge
and coMidrisiRg” andhjectich taie (4 403esmplistigfiGidsinjection means (8, 9,
51, 52, 62, 70), and
In the operating state of Figures 3 and 4, no fluid has
yet been injected through the duct and the piston unit
is in the retracted position. The pressure chamber 23
has not vyet been subjected to the pressure of the

fluid.

Figures 5 and 6 show the extraction step proper. An
injection fluid is sent through the supply duct 8 by
the pump of the device wuntil the pressure 1in the
cartridge 3 and the internal cavity increase. The
pressurized fluid fills the cavity, the cartridge and
the pressure chamber through the starter ducts and
along the meeting line 26 as the piston unit moves to
close up against the seal and the rim of the cartridge.
The pressure chamber expands under the effect of the
pressurizing of the fluid in the cavity and in the
cartridge. The projected axial surface at the pressure
chamber is appreciably larger than the delivery surface
of the cartridge which means that the clamping forces
exerted on the nip surface by the piston unit always
remain higher than the separating forces exerted at the
nip region but on the internal cavity side (between the
wall of the cartridge and the cavity). Thus, the seal
created is maintained throughout the extraction

process.

During the extraction process, thanks to the fact that
sealing 1is maintained, the pressure exerted on the
membrane against the reliefs reaches a value (ranging
between about 6 and 20 bar according to the cartridge)
such that it 1leads to the tearing of the membrane
against the reliefs reaching the rupture stress of the
material of the membrane. The membrane therefore tears
in a controlled and localized way to form openings at
the corners of the reliefs. In some cases, the pressure

in the cartridge may continue to increase appreciably



a cartridge support (5, 48) comprising perforating means (12, 60) for
perforating the delivery wall (15) of the cartridge under the effect of the

pressure of the fluid in the cartridge; the said injection cage (4, 40) and the
said cartridge support (5, 48) being arrah@ed in such a way as to be moved
relatl\f)e to one ar tger by a cIo%liree %ewce ég?bg6)o\§/hjc%he_clgggs them

: f
around the cartridgé priof to njection, and to trap the cartridge in the Said nip

region"wHetgin tRé ijettitn cdge (440 thphses’a base @ 42) Jud &he
closurepistenainia(20,41) wikch islietntedISe theat itreart move axiallyavitkl
respect totthe saichbase;sthe saidiclosure: pisten smit LR Abcandnover as

relatiyg to the hase (29, 42) undler the effect of the pressure of the fluid ; . o

against the nip region of the cartridge (16) in order to generate clamping
force§ %hé:tlfre%'éﬁg?ﬂ{é: injection cage and the cartridge support from opening
up relative to one another as the system is pressurized - 23 - characterized
in that thercartridge tomprises awsealing means ¢t é) hade ehdefomeahle in
materjalibelongingte tbecastridgeQr attachedg thedatter andtoswhich ther
clamping forces, of e pistonynit (20, L) areapplied and wpich igin the, ;
form o,aseaﬁ occupyin all or some of the border. 2. ’ _
Extrakfionsystétiateotdingtd®afihy forming the dinternal cavity

43. The cartridge 3 for its part is identical to the

system of the preceding embodiment.

The injection cage 40 is mounted such that it can move
in a structure 44 between an open position (Figure 7)
and a mechanically closed position (Figure 8). The
injection cage is thus held and guided in its movement
by guide means 45 formed on the sides of the structure
and complementing the cage guide means (for example, a
rib/groove assembly) thus allowing it to move from one
position to the other by actuation of a closure device
46. The closure device is of the latched lock lever
type, for example, and is actuated by a lever or motor
(not illustrated). A cartridge support 47 is provided,
and the cartridge will rest against this once the
injection cage 40 has been closed and the nip region 16

of the cartridge has been trapped.

The cartridge support 47 comprises a structure in
relief 48 for opening the delivery face of the
cartridge, and identical to the one in the previous

embodiment.

As before, the moving piston unit 41 has a solid nip
surface 49 which exerts pressure on the cartridge seal
17.



characterized in that the seal occupies some of the border. 3. Extraction
system according to Claims 1 or 2, characterized in that the delivery wall (15)
is a membrane assembled with the underside of the border in the nip region
by sealing or welding. 4. Extraction systém-according to any one of Claims 1

to 3, %gar%%terized inEthat the aligg mean <%17) is,l seal formin

a .
, D; dial
thicknéss of material that 15 defdrmed under the effect of its re}r?g ra;r)ﬁe n

the d&ViEBYS Extfactibhsy’terfatcoftfingtocldinf chataerrized ihthat He
seal issofteythar thie earridge supportrwhichcthecsed ivirecontaet irdreorip
region @angktherip suttaceieftbe piston uris BnhExBastion systeg ascerding
to Claims 4 or 5, characterized in thaf the cartridge sealing-means (17) is g

seal of a thickness of 0.8 mm or less. 7. Extractionsystemaccordingto,CIaimaG,

chardgtéiizad i thar thé Kartfiage sahiin eans (17" HCates ith

master supply duct 52 formed in the base 42, and itself
supplied Dby pressurized-fluid supply means situated

further upstream (pump, water heater, etc.).

A seal 53, such as an O-ring seal, is also provided
between the base and the piston unit to prevent any
leaks to the outside. For that, the piston wunit
comprises an annular groove in which the O-ring seal is
housed. Likewise, the travel of the piston unit 1is
controlled by stop means between the base and the unit.
These are, for example, pegs 54 running in slots 55 of
the base. This makes it possible to prevent the piston

unit becoming detached from the base.

The piston wunit 41 of the injection cage 1is in the
shape of a bell comprising a closed end in which means
62 pilercing the injection face of the cartridge are

formed.

In the operating state of Figure 8, the injection cage
is closed up against the cartridge and the extraction
support by the closure means 46. Only mechanical
pressure of the nip surface 49 of the piston unit is

exerted on the cartridge seal 17.

In the operating state of Figure 9, the system 1is
pressurized with fluid and the piston unit is driven
back, exerting additional <clamping forces on the

cartridge seal 17.

Figures 10 and 11 illustrate another alternative form
in which the pressure chamber is occupied by an

incompressible elastic thrusting means 57. This means



- 23A - is a seal of a thickness ranging between about 0.2 and 0.6 mm. 8.
Extraction system according to any of Claims 1 to 7, characterized in that the
sealing means is made of an elastically deformable material in order more
readily to compensate for any possible @fening-up at the nip surface of the
cartridge cage, intggrticular an elacséo ch

C

u ress e.éi](_; .m%j[?{il%suretra te osition
asTPE tchel?moplastlc &astomer%, E?n‘lﬁlqwdlsmcone rubberﬁ, sfﬁcgne or
EPDN" . \tracfibiEysteht acédtding® anyfCRImS 16 charatterizéd
in that¢e seafing mears is meade of adéfoemables but slightlysélastic, means
matedal, sushoas sypthetic fibres, cellulosec-foam, plastigrordnastice friluid
pressure 1is exerted and which extends radially, and a
second, thrust, surface 59 which extends transversely
in order to exert thrust axially on the piston unit 41.
The thrust surface 58 delimits an expanding duct 70
which passes through the unit to allow fluid to pass to
the internal cavity. The external surface of the unit
on the opposite side to the surface 58 1is, for its
part, blocked off by the internal surface of the piston
unit. The wunit therefore has a tendency to deform,

thereby exerting axial thrust.

An incompressible elastic thrusting means such as this
may be a block of deformable but relatively
incompressible material. Since the block is made of a
deformable material such as a silicone elastomer and
occupies substantially the entire volume of the
pressure chamber, it experiences a deforming thrust in
a substantially radial direction of the duct 70 (Figure
11) from a rest position (Figure 10). The initial
thrust surface on which the fluid pressure is exerted
is substantially equal in size to the internal annular
surface of the elastomer Dblock. The thrust from the
fluid is therefore substantially radial. Since a block
such as this is incompressible, its external surface is
compressed against the internal surface and the end
surface of the piston unit in such a way that an axial
thrust is absorbed perpendicular to the radial thrust
of the fluid and therefore exerted on the piston unit
in the direction of the nip region 16. The piston unit
41 therefore moves towards the nip region, exerting

forces that cause it to close against the seal 17.

In general, the invention can be applied to any
mechanical device for closing the extraction device in

order to reduce the closure forces. For example, the



10. Extraction system according to any of Claims 1 to 7, wherein the seal is
formed of an integral part of the wall of the cartridge and is formed of same
material, such as plastic. 11. Extraction system according to any one of the
preceding claims, characterized in that the piston unit comprises a nip
surface (1) ofa widh, of Lmm of less. .12, Fxraction system, according fo,
any one of the preceding ciaims, characterized in that the Injection cage (4,
48) cBfiptises ahlifiternal 8ktrattidi Badity (IORA3) 04 sHape déSigried to°at
least partidily ascept theezartiidgeTk3. ExtractionsystemaceordidgtdClaimi?,
charagjerized in-that thes cavitys (18- 43) cosprisesatdeastonesfiud supphed
duct (8, 51) and passibly at legstone, 088”@801‘?1_'85&?%&%5%);:%_él%%tf%ﬁ%“

system accordin%to Claims 12 or 13, characterized in that the injection cage

comprideE & pressire Eaiber (23, 560 2427 o1 cxtraction syste

that uses cartridges with or without seals. In the case
of sealless cartridges, sealing has then to be provided

by a seal formed on the injection cage.



15. ExtractionsystemaccordingtoClaim14, characterized in that the pressure
chamber (23, 56) is at least partially occupied by an elastic thrusting means.
16. ExtractionsystemaccordingtoClaim15, characterized in that the pressure
chamber (23, 56) at rest is entirely occupfed by an elastic thrusting means
(57). 47 Exraction system according to Claims 14, 15 or 16, characterized
in th ssure chamber (23) forms an extension of the extraction cavity
(10). 18. ExtractionsystemaccordingtoClaim17, characterized in that the
pressure chantrera28)formsreanndlar extensiorr ep e extragtiopecaityge
(10). B rEXiragtionsystemaccording ta Claim: 17 ol charrcterzed i that
thep%%%%"%ﬁgagyﬁﬂ%%ktridge and comprising:

- a cartridge (3) comprising:

a beverage delivery wall (15) which can be
perforated under the effect of the pressure of the
fluid within the cartridge,

a wall (13) for injecting the fluid into the
cartridge,

a nip region (16) formed of a border running
radially around the periphery of the cartridge,

- an extraction device (2) intended to accept the
said cartridge and comprising:

an injection cage (4, 40) comprising fluid
injection means (8, 9, 51, 52, 62, 70), and

a cartridge support (5, 48) comprising perforating
means (12, 60) for perforating the delivery wall (15)
of the cartridge under the effect of the pressure of
the fluid in the cartridge;
the said injection cage (4, 40) and the said cartridge
support (5, 48) being arranged in such a way as to be
moved relative to one another by a closure device (28,
46) which closes them around the cartridge prior to
injection, and to trap the cartridge in the said nip
region,
wherein the injection cage (4,40) comprises a base (19,
42) and a closure piston unit (20, 41) which is mounted
so that it can move axially with respect to the said
base;
the said closure piston unit (20, 41) can move relative
to the base (19, 42) under the effect of the pressure
of the fluid against the nip region of the cartridge
(16) in order to generate clamping forces that prevent
the injection cage and the cartridge support from
opening up relative to one another as the system is

pressurized



communicates with the extraction cavity (10) via at least one opening or
channel or starter channel (25). 20. ExtractionsystemaccordingtoClaim19,
characterized in that the fluid is supplied to the pressure chamber by a
plurality of openings or channels or startet channels (25) positioned radially

between the exiragtion cavity, (10),3nd the ptessire chamier(@3). gl.; ;.4
Extraction syste accgrdln% to Claims 14, 15 or16, clha%% terized in that Lgee

pressrﬁeré1 réﬁ{:lr(n]be?r (@%, %853 ex%en%%rﬁ“ ﬁlsk%%eear?lnaotﬁﬁéaextrac i8rr11%la{%/?ty 233? -
25 - 22 EPE N Sy steht ace6ing’to dife ofthé Pre@tfing-Claitiis,cn the
characterizad in that dse nif stifface {31)of thelpistotfunit fornese applied
discoatiduousiptessure surface parions &ar pressirg againsthengip #egion of
the carrdger 28n ExtaetionsystemaccordingtoClaim18,

2. Extraction system according to Claim 1,

characterized in that the seal occupies some of the

border.
3. Extraction system according to Claims 1 or 2,
characterized in that the delivery wall (15) i1is a

membrane assembled with the underside of the border in

the nip region by sealing or welding.

4. Extraction system according to any one of Claims 1
to 3, characterized in that the sealing means (17) is a
seal forming a thickness of material that is deformed

under the effect of its being trapped in the device.

5. Extraction system according to claim 4,
characterized in that the seal 1is softer than the
cartridge support which the seal is in contact in the

nip region and the nip surface of the piston unit.

6. Extraction system according to Claims 4 or 5,
characterized in that the cartridge sealing means (17)

is a seal of a thickness of 0.8 mm or less.

7. Extraction system according to Claim 6,

characterized in that the cartridge sealing means (17)



characterized in that the piston unit comprises a nip surface (11) comprising
open grooves (31) extending radially and separating the said discontinuous
nip portions. 24. Use of the cartridge (3) in the extraction system (1)
according to any of the preceding claim&3% to 23 for preparing a beverage.
is a seal of a thickness ranging between about 0.2 and

0.6 mm.

8. Extraction system according to any of Claims 1 to
7, characterized in that the sealing means is made of
an elastically deformable material in order more
readily to compensate for any possible opening-up at
the nip surface of the cartridge cage, in particular an
elastomeric material such as TPE (thermoplastic
elastomer), LSR (liquid silicone rubber), silicone or
EPDM.

9. Extraction system according to any of Claims 1 to
7, characterized in that the sealing means is made of a
deformable, but slightly elastic, material, such as

synthetic fibres, cellulose, foam, plastic or mastic.

10. Extraction system according to any of Claims 1 to
7, wherein the seal 1is formed of an integral part of
the wall of the cartridge and is formed of same

material, such as plastic.

11. Extraction system according to any one of the
preceding claims, characterized in that the piston unit
comprises a nip surface (11) of a width of 1 mm or

less.

12. Extraction system according to any one of the
preceding claims, characterized in that the injection
cage (4, 48) comprises an internal extraction cavity
(10, 43) of a shape designed to at 1least partially

accept the cartridge.

13. Extraction system according to Claim 12,
characterized in that the cavity (10, 43) comprises at
least one fluid supply duct (8, 51) and possibly at

least one opening element (9, 62).

14. Extraction system according to Claims 12 or 13,
characterized in that the injection cage comprises a

pressure chamber (23, 56).
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15. Extraction system according to Claim 14,
characterized in that the pressure chamber (23, 56) is
at least partially occupied by an elastic thrusting

means.

16. Extraction system according to Claim 15,
characterized in that the pressure chamber (23, 56) at
rest i1s entirely occupied by an elastic thrusting means
(57) .

17. Extraction system according to Claims 14, 15 or
16, characterized in that the pressure chamber (23)

forms an extension of the extraction cavity (10).

18. Extraction system according to Claim 17,
characterized in that the pressure chamber (23) forms

an annular extension of the extraction cavity (10).

19. Extraction system according to Claim 17 or 18,
characterized in that the pressure chamber (23)
communicates with the extraction cavity (10) wvia at

least one opening or channel or starter channel (25).

20. Extraction system according to Claim 19,
characterized in that the fluid is supplied to the
pressure chamber by a plurality of openings or channels
or starter channels (25) positioned radially Dbetween
the extraction cavity (10) and the pressure chamber
(23) .

21. Extraction system according to Claims 14, 15 or
16, characterized in that the pressure chamber (56, 58)

extends upstream of the extraction cavity (43).
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22. Extraction system according to one of the
preceding claims, characterized in that the nip surface
(11) of the piston unit forms discontinuous pressure
surface portions for pressing against the nip region of
the cartridge.

23. Extraction system according to Claim 18,
characterized in that the piston unit comprises a nip
surface (11) comprising open grooves (31) extending
radially and separating the said discontinuous nip
portions.

24. Use of the cartridge (3) in the extraction system
(1) according to any of the preceding claims 1 to 23
for preparing a beverage.



