1 BEVERAGE PRODUCTION SYSTEM USING CAPSULES  The present invention relates to the field
of producing beverages or other liquid comestibles on the basis of ingredients which are contained in a
capsule.5  The capsule is inserted into the beverage production module of a beverage production
machine. The module is designed to inject a liquid such as for example hot water into the capsule in order
to have the liquid interacts with the ingredients contained in the capsule. Note that some beverage

production techniques ask for a BE\?EHAZ(_‘?E I;Q(#QSEWBNWE}? %%Yﬁ[?%%ﬁﬁ%%gsu‘:h as e.g.
brewing tea can be made at ambient pressure. The mvention can find application in both scenarios. The
result of the interaction, i.e. the produced beverage or liquid comestible, is then drained from the capsule
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capsule discharge position in which the capsule is discharged from the module. Such a machiné presents
the advantage d'RAAYHIGMBAFRNIR dieHBPEEIBASHBHANRREICIA R latHEvYED t‘F%fBé\%?é@@‘-’pmguction
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machine, the capsdlgis intreduseshtibihe Hevigiaogppliedtishion neeilecéatains. byHererdiatias ans in a
pre-engagement

Lpesiton and then engaded by 8 it 30 engagement memberthat s conformap o the
capsule shape f'uf 2F'18 e mofe&gﬁl%% h% HFS?%%gageqné% e?%e?tosthe caésupe. A ﬂweagnd of this
movement, the capsidie &nd fed to a receptacle such as e.g. a cup placed below an outlet for the
beverage.
15 The invention relates particularly to beverage production machines comprising a
module with a first capsule engagement member, which can be displaced relative to a
second co-operating capsule engagement member between an opened capsule
insertion position and a closed capsule-enclosure position. The module comprises
means for actively retracting the capsule from the beverage production position to a
20 capsule discharge position in which the capsule is discharged from the module. Such a
machine presents the advantage of having a capsule discharge position which is offset
relative to the beverage production position. This advantage is of interest when the
machine and the capsule are conceived for delivering the beverage directly out of the
capsule in a cup without the beverage contacting the machine since it enables the
25 discharge of the capsule in a position which is offset relative to the vertical of the
beverage flow path. Such a beverage production machine is described in EP-A1-2 033
551.
In such a machine, the capsule is introduced in the beverage production module,
retains by pre-fixation arms in a pre-engagement position and then engaged by a first
30 engagement member that is conformal to the capsule shape further to the movement of
the first engagement member to the capsule. At the end of this movement, the capsule is
clamped between the first and the second engagement members and the diluent,

generally water, can be introduced to interact with the ingredients in the capsule. The



clamped between the first and the second engagement members and the diluent, generally water, can be
introduced to interact with the ingredients in the capsule. The 2 resulting beverage flows out of the
capsule either through en outlet provided in the capsule or/and produced by the machine during the
capsule engagement and falls by gravity in a cup. Once the beverage has been delivered, the first
engagement member moves back to the capsule dischapge position dragging the capsule towards a
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capsule and injecting water in the capsule. According to an embodiment this needle is retractablé and the
retraction can hBIBYPMSELAAMENEERRTEIE GAMN fl BYdreMbaliemint HrehRDereRMs CBBENE discharge
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capsule fréfh theepevRdagpRIBectOATHIOMIE, vhke WBURIBRICI0a%e AThcHiprharged theorasule

WOC'jA'2005/05%HﬁQi§@®5@I$eaf ? ﬁgﬂﬁylgr@p@i@mﬂse@éiagazm Eugfsghatiaqnaﬁzﬁcg Hgi@rfiﬁbf@éﬁbqr%apslule is
used to engage with a part of the beverage preparation 25machine during the handling, of the capsule
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beverage produdisengageMinishgaetiks agynhaehinachine described in EP-A1-2 033 551.

Besides such a machine comprises in its first capsule engagement member a
15 hollow needle for opening the capsule and injecting water in the capsule. According to an
embodiment this needle is retractable and the retraction can help in ejecting the capsule
from the first engagement member at the capsule discharge position. But according to
another embodiment, the needle is not retractable and continuously protrudes in the first
capsule engagement member and in the capsule. This needle may retain the capsule in
20 the first engagement member in spite of the swivelling movement and may prevent the
discharge of the capsule from the beverage production module, which would block the
machine.
Prior art WO-A-2005/058111 discloses a capsule presenting a rim size such that a
part of the rim of the capsule is used to engage with a part of the beverage preparation

25 machine during the handling of the capsule inside the machine.

The invention now targets at a reliable discharge of the capsule from such a

beverage production machine, particularly the machine described in EP-A1-2 033 551.

30 This object is achieved by means of specific features of the machine and the
capsules. This system comprising these both objects guarantees a systematic efficient

discharge of the capsule from the capsule engagement member.



30This object is achieved by means of specific features of the machine and the capsules. This system
comprising these both objects guarantees a systematic efficient discharge of the capsule from the
capsule engagement member. 3  The invention concerns a beverage production system comprising a
capsule and a module for producing a beverage from the capsule, the capsule comprising an enclosure
and a rim, and the module comprising : 5. a first capsulg engagement member, which can be displaced

relative to a second, CR-Opera i.nﬁ capsule ena\geement member between a bev.erage &)roqucti%p aposition
. e mvenliorn concerns, a beveral er%ro UE) 1on ﬁgs%en{ com rllsm sule ?n
and a capsule discharge position, means for actlve%/ tracting the Tirst capsule engagement member

from the beveragjegredacnmtposiierPeyerrRoedinideliapruige position in which the 10capsule is

discharged from the fiptGRASADENEGIALBRALEREWRRT ARchvdrgh is offset relative to the vertical of the
beverage flow path, the dilsplaceable first capsule engagement member comprising an element having

the shape of a hSIIGWBEH'TEHPES DY

5 . a first capsule engagement member, which can be displaced relative to a second,
co-operating capsule engagement member between a beverage production
position and a capsule discharge position,

. means for actively retracting the first capsule engagement member from the
beverage production position to the capsule discharge position in which the

10 capsule is discharged from the first capsule engagement member and which is

offset relative to the vertical of the beverage flow path,
the displaceable first capsule engagement member comprising an element having the
shape of a hollow bell member and
the capsule presenting an enclosure outer shape that is conformal to at least a portion of

15 the hollow bell member and the capsule presenting a rim size such that at least a part of
the rim of the capsule extends beyond at least a part of the first capsule engagement
member once engaged in the first capsule engagement member,
wherein the displaceable first capsule engagement member comprises retaining means
able to create friction with discrete parts of the outer shape of the enclosure of the

20 capsule, and
wherein the module comprises means for engaging the rim of the capsule extending
beyond the first capsule engagement member when the first capsule engagement
member is displaced from the beverage production position to its capsule discharge
position.

25 The module for producing a beverage of the system can present the features of the
module described in EP-A1-2 033 551. It comprises two co-operating capsule
engagement members, the first member being displaceable between a closed position in
which the capsule is engaged between the two members and called the beverage
production position and an open position in which no capsule is engaged by the

30 members and called the capsule discharge position. According to the invention the
capsule discharge position is offset relative to the vertical of the beverage flow path that
is to the beverage production position.

The module comprises means for displacing the first capsule engagement member



the capsule presenting an enclosure outer shape that is conformal to at least a portion of 15 the hollow
bell member and the capsule presenting a rim size such that at least a part of the rim of the capsule
extends beyond at least a part of the first capsule engagement member once engaged in the first capsule
engagement member, wherein the displaceable first capsule engagement member comprises retaining
means able to create friction with discrete parts of the outer shape of the enclosure of the 20capsule, and

wherein the mogu{e con}Rri§eS means for engaging the rim of the capsule extending beyond the first
etween WO POSItLQNS. .. . .
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vertical of the beverage flow path that'is to the beverage production position. The module comprises
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so that it is not deformed by the friction means of the first capsule engagement member
when it is engaged in said member. Otherwise the friction force could not be sufficiently
15 strong to retain the capsule during the movement of the first capsule engagement
member.

According to the invention the displaceable first capsule engagement member
comprises an element having the shape of a hollow bell member and the capsule
presents an enclosure outer shape that is conformal to at least a portion of said hollow

20 bell member. By “conformal’, it is meant that the capsule outer shape is defined in order
to match at least a portion of the hollow bell shape outer shape. Thus at least a part of
the outer contour of the capsule can be housed in the hollow bell member.

Besides the capsule presents a rim size such that at least a part of the rim of the
capsule extends beyond the first capsule engagement member once it is engaged in the

25  first capsule engagement member.

According to the invention the displaceable first capsule engagement member
comprises retaining means able to create a friction with discrete parts of the outer shape
of the enclosure of the capsule. These retaining means can be friction means that exerts
a friction on the capsule enclosure outer wall when it is engaged in the first capsule

30 engagement member.These retaining means are preferably positioned inside the hollow
bell member of the first engagement member

According to a preferred embodiment the retaining means that engage discrete

parts of the periphery of the outer shape of the enclosure of the capsule are discrete



10 cover, preferably a plane cover. The capsule of the present invention also presents a rim at the edge
of the enclosure. The cover can be fixed on this rim. The capsule is preferably made of a material
sufficiently rigid (either due to its nature or to its thickness) so that it is not deformed by the friction means
of the first capsule engagement member when it is engaged in said member. Otherwise the friction force
could not be sufficiently 15 strong to retain the capsule guring the movement of the first capsule

engagement member. o\, Agcording (o e nveion (e dispianeatie st capsule engagerment ember
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According to a preferre ment the retaining means that engage rete parts o erlp%ery of
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of a pair are symmgHiaally SnReadHNEWehasyBIRRHiGaHplane or axis of the capsule when it is
engaged in the first capsule engagement member. Then each Fﬁ)air of bum%s forms a sort Of}ﬁai[ of pliers
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capsule engagement member is displaced from the beverage production position to its
capsule discharge position. This means can simply be a tab extending from the housing
of the beverage machine supporting the module.

20 Preferably in the module of the system of the present invention the means for
actively retracting the first capsule engagement member from the beverage production
position to the capsule discharge position are designed to implement the combination of
a linear movement and a swivelling end movement.

Usually the first capsule engagement member comprises opening means for

25 piercing the capsule and injecting water in the capsule. The opening means can be a
hollow needle linked to water supply.

Preferably the module of the system of the present invention comprises pre-fixation
means which are provided at a lateral side of the capsule and designed to engage with
the rim of the capsule for fixation of the capsule close to the second engagement

30 member before the beverage production.

The module can comprise means for opening the cover. These means are
generally placed adjacent to the second capsule engagement member or can even be

part of this second capsule engagement member.



Even more preferably, if the capsule presents a vertical plan of symmetry in its extracting position then
the first engagement member can comprise four bumps, the first pair being vertically opposed along the
plane of symmetry and the second pair being horizontally opposed in view of the plan of symmetry.
15According to the invention the module comprises also means for engaging the rim of the capsule that
extends beyond the first capsule engagement member vghen the first capsule engagement member is
displaced from the beverage production position to its capsule discharge position. This means can simply
be a tab extendmg from the housmg of the beverage machine supporting the module. 20Preferably in the
module of the s B HhAdBe means for actively retracting the first capsule
engagement membefrfr@mrﬁ@aswﬁ@g%mwgﬂ%ee%wéqmg@@ww sHisEBREDR RASEIOBATR
designed to implement the combination of a linear movement and a swivelling end movement.

Usually the flrstrgé?ﬁ?ﬂ‘lé engagement member comprises opening means for 25 piercing the capsule and
injecting wéter infige tagsusdorhe mmtﬁn@ﬁmdﬁmﬁaﬂdmtmhmmémﬂedinmte wseerasupiole,
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provided at a lateral side of the capsule and designed to engage with the rim of the capsule for fixation of
the capsule clodBaSYHEBRIdAS @ﬁéé@éﬁY@H'@@ﬁ?é]ﬁ?ém@Wfﬁ@ 'beverage production.  The module
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insertion state, (Fig. 2e).

- Figure 3 illustrates a first capsule engagement member used in the system of the

present invention.

- Figure 4 illustrates a capsule used in the system of the present invention with the first
15 capsule engagement member of Figure 3.

- Figure 5a is a back view of the first capsule engagement member of Figure 3 with the

capsule of Figure 4 engaged inside and Fig.5b is the corresponding front view.

- Figures 6a-6e illustrate the relative positions of first capsule engagement member, the

capsule and the pre-fixation means during the movement of the first capsule
20 engagement member during a cycle of beverage production according to a first

embodiment.

- Figures 7a-7c illustrate the relative positions of first capsule engagement member, the

capsule and the pre-fixation means during the movement of the first capsule

engagement member from the beverage production position (fig. 7a) to the capsule
25  discharge position (fig. 7c) according to a second embodiment.

- Figure 8 shows an isolated view of the first engagement member and the means for

displacing said member.

Detailed description of the drawings

30
Throughout the figures only the beverage production module 2 of a beverage
production machine is shown. Usually the beverage production module 2 is supplied with

a liquid at a liquid inlet 14 which can be in fluid connection with means for heating and/or



(Fig. la) to a beverage production position (Fig. 1c) with a beverage machine in which the system of the
present invention can be implemented, Fig. 2a-2e show the complete cycle for transferring a beverage
production module that can be implemented according to the present invention from a capsule insertion
state 10(Fig. 2a) to a capsule production position (Fig. 2c) and to the capsule discharge position (Fig. 2e).
Figure 3 illustrates a first capsule engagement member @ased in the system of the present invention.
Figure 4 illustrates a ca sulehused in th é/st M trpe 8re|sent ventlon w*th the first 15 ¢ ?pdsul
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Figure 3 with thb%@@%ﬂmﬂlﬁwﬂjF@W@ﬁ@!ﬁg@d&MGWNQIBD%tﬂ%%ﬁ@g@ﬁ@ﬁ@ﬂ@hmﬁémeﬂgures

6a-6e illustrate the, relativepashionsof fiieé cyes W AndraemeatieMasT shisvpaRsUccangule is

pre-fixation means_during the mpovement of the fr t capsule 20engagement mem rd [ cle of
boverage prod R AN IRHRE I S Bb T BAY ER PRCHRRN MAGPIE BTN e BSUTIERS of first
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position (fig. 7c) according to a second embodiment. Figure 8 shows an isolated view of the first
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opening (slot) 8 of a casing 19 of the beverage production module 2. Figure la shows

the state in which the capsule 1 has been already manually inserted by a user from the

10 top through the opening 8 into the interior of the casing 19 of the beverage module 2.

Preferably in the state as shown in Fig. 1a the capsule 1 is held by pre-fixation means

which will be explained later on in detail referring to Fig. 6 and 7. As can be seen in Fig.

1a, in this pre-fixation position the capsule 1 is preferably held in an essentially vertical

orientation, i.e. the symmetrical axis of the capsule is essentially horizontal. Other pre-

15 positioning arrangements of the capsule 1 can be thought of in which the capsule 1 is

held in an orientation which forms a small (acute) angle vis-a-vis the vertical axis. In the

state as shown in Fig. la the capsule is pre-fixed close to a second engagement

member 4 which can comprise means for opening (perforating, etc.) the face of the

capsule adjacent to the second engagement member 4. This second engagement

20 member 4 can also comprise means for or guiding a produced beverage or liquid

comestible from the capsule 1 to a cup. The first engagement member 3 is in an opened

state, i.e. as controlled by a manual actuator mechanism in the capsule insertion state as

shown in Fig. 1a, the first capsule engaging member 3 is distanced from the second

engagement member 4, wherein this distance is substantially larger than the

25 corresponding dimensions of the capsule 1. According to a preferred aspect which will

be explained in detail later on, optionally the first engagement member 3 is not only

distanced from, but also slightly rotated vis-a-vis the main plane formed by the second
engagement member 4.

In the embodiment of Fig. 1 the first engagement member 3 is provided with

30 capsule opening means, which can be perforation means such as a hollow needle 6. In

Fig. 1a the perforation means 6 are in a position in which they are retracted such that

they do not protrude into a half dome formed by a hollow bell member 13 of the first

engagement member 3. According to the preferred embodiment (not illustrated in Fig.1)



30  Throughout the figures only the beverage production module 2 of a beverage production machine is
shown. Usually the beverage production module 2 is supplied with a liquid at a liquid inlet 14 which can
be in fluid connection with means for heating and/or 7 pressurizing the supplied liquid. At the outlet side,
means for guiding a produced beverage or liquid comestible to a designated outlet of the beverage
production machine can be provided. The beverage progduction module 2 as shown in the figures is
preferably houselip 2 casing abthe heverage produation machine seh ihal i assumes papessentiall
horizontal position. P Iglgure REh6ws 3 state of the everage produce(ion modars 2 m which & capsule 1
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the capsule insertion state as shown in Fig. la, the first capsule engaging m er 3 is distanced from the
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means 6 are nob PEAMAEBIEHSI TSR Br DB (fGREEIH SAE HepRnRlFeRdY HiReRH LER Megflseln13 has
an essentially mpichisitishapeu e ceniadg gidheveapauliiclo Tlntheean erd-ptitbe diisisengagaarent

member 45 PSRl 2 it RP NGRS B i senag R Wi MieARLR"SEEE os
shown in Fig. 1b to a final closure state as shown in Fig. 1c. The final closure state as
shown in Fig. 1c is characterized in that the hollow bell member 13 still fully engages the
capsule 1, however, also mechanically controlled by manipulating the actuator
mechanism 7, the perforation member 6 has been actively pushed from its retracted
25 position (Fig. la, 1b) to a protruding position as shown in Fig. 1c. By being actively
moved from the retracted position to the protruding position as shown in Fig. 1c, the
perforation member 6 will perforate the associated face of the capsule 1 and will at least
partially protrude into the interior of the capsule 1, except if this perforation member is

not retractable, in which case the capsule has been already pierced by the needle.
30 In this state the liquid supplied to the liquid supply 14 of the first engagement
member 3 can be injected into the interior of capsule 1 through the perforation member
6. Thus, in the state as shown in Fig. 1c the injected liquid can be made to interact with

the ingredients of the capsule 1 in order to produce a beverage or another liquid



5 The first engagement member 3 is connected to an actuator mechanism 7. According to a first
embodiment the actuator mechanism 7 comprises a manually operable lever handle 9 and the first
engagement member 3 is connected to the lever handle 9 by means of a knee-joint mechanism 11 which
can preferably comprise several axis 10 and intermediate levers 20. The actuator mechanism 7 is
designed to control the 10 displacement of the first eng@gement member 3 and optionally the
displacement ofctcpe e%%hll%ration member 6. Note that alternatively or additionally an electric actuator can
be used. By operarﬂng € lever handle 9 of the actuator mechanism 7, the first engagement member 3
can be transferred inteinénteeriiedritiersteje e sapaannsritian Jtate iptdrioidtetbeatrabeletadn in Fig.
Ib is characterizegd fRaskbamaiangbalt meekek FapdadangasantalyiehyangagedibepHigr&pntour of

the capsule 1, while the hollow needle %)erf.oration ember) 6 is still in its retracted position vis--vis the

bell member 13ANPRHLLBBHEAGHPH %ﬂﬁr@r‘é{{?oﬁ?ﬁe%%dr BRAHEIAY IMRIFRTG With (RERSH e 1. if
the hollow peedimjsctul reteéatailjecohe tsgs aledtabalemalenasiyt pictiue Hdgnthegipedidentthaigosition.
Now, when tuning fiplexsBansie & MINGLIe aBlGpsuSRAseRiRNn 20 heyaras piRgluction

module 2 can be transferred from the intermediate Stage as shown in Fig. |b to a final closure state as
shown in Fig. IS FI0ERRTIRNSTREES sh&RHI Hhg. THGENG AR BAgeS AN IHdh A B EIEmember
13 still fully engéigaiscibsucapsate ds boovever,Rdsa endeheapsaldy cankielieshizyyani getaiggpbsitiaatuator
mechanism 7, the perforali mber. . tiyel ' r sitian (Fig. la,
Ib) to a protrudir'k;5 gg\éﬁﬁén g@ﬁ%@%IhPE%%ﬁ%%%%%ﬁé@%#éﬁ&@n%&@%\%ﬁﬁﬁ %ﬁoig:e}ztgr’g%tﬁeg]pﬂﬁ%ﬁ to the

protrudinglfositifA #9—-hEAHIH Fd. &, the et GrRaraemathbeeBhell Hanerife aheoaidsetisteBtEte of the

capsule 1 and willraideastdanéadbcpratadpdeindheniaianer of the capsule 1, except if this perforation
member is not retractable, in which case the capsule has,been alrea ierced by the needle. 30 In this
B B3 fen already pierced by o nee

state the liquid supplie i tuﬁ’\d %%f%@“ﬁ!ﬂ 'téoﬁrs?fehgeaé:gﬁ'uséjn meﬁl%oer Car’Be |%jé%téoe into the
interior of capsuleVetageujbdinsipe fosiidormvdriebehe liquidds injastedtine destapauidrlFig. Ic the injected
liquid can be made to interact with the ingredients of the capsule 1 in order to produce a beverage or

another liquid 9 comestible. _ During the transition from the car&sule_insertion state of Fig. la to the final

closure state as showrIH BSg2Tc Qe rirse YN SRaNg Ae FREAE HBATBIN RS BWErA R ' SFsiI a
composite trajectaty uistheibdheragegmodentiag emdalken2einitier #Andlwdosora EbsiteobHigj@ctampipheferably

comprises a rolaHRn AL HEENSRL A S RERINANAHR FCRE 0o, e aak Ao AL 5T e st

engagement member 3 with the vertical plan engagement member 4. Both In the
intermediate stRji¥s ShBRrPRYBig0foRaRd GO TinBICREUACS B8RS shEMh ATy PR BRNEEPSABHORS held

safely in a definedqosiioropyrardng arflangetlikesfémtpotiorctadgy grediapstlmbeing zlasrad gasween
the rim of ZJOO the front contour 21 of.the first er ment member 3 and in associated clamping surface
ed capsu @i%

23 of the secongpengager%en mamber 2 .ate ibly the perforation position of the capsule 1 also

corresponds to the beAgfi§esheviustiod - ptssRIvhfigwitichiles Hepndalyimjevied iheoerer damsige910f

15Figures 2a torRe Lsaaidiaty$hev e samednrikeniamdhercapid snaERbteOfihermaverage
production module 2 to %he final closure state of FigS.AZC, which is ogJy a(lga the beﬁzraﬁe&iroducti n state

of the beveragesﬁﬁ‘Bén%t Bt ﬁﬂﬁﬂ%@?%ﬁé?r{wg R Wlﬁé%?ﬁbe 6\% Eﬁ%’?ﬁe[ Aotk hs 7 can
again be manuaihgagerosreleutridatyo pdratea dim oriokeckt dutnatizieoftiieehesréreagio prod odtesroneb dse 2 back
to the 25  first engagement member 3 leads to a separation of the capsule 1 from the second
capsule engagement member 4.

Starting from the intermediate state as shown in Fig. 2d the first engagement
member 3 is controlled to carry out a swivelling movement. During the final transition to
the capsule insertion state as shown in Fig. 2e the perforation member 6 is finally made
30 to be retracted from the hollow bell member 13. The capsule 1 which has been hitherto

retained by the frictional engagement with the perforation member 6, will drop from the

first capsule engagement member 3 and will be discharged from the beverage module 2

through an opening 24 at the lower side of the beverage production module 2. Thus, the



20opened capsule insertion state (Fig. 2e).  As it is shown in Fig. 2d and Fig. 2e, when manually
moving the lever handle 9 of the actuator mechanism 7 in the clockwise direction of the embodiment of
Fig. 2, in a first step the first engagement member 3 is linearly retracted and distanced from the second
engagement member 4. The holding-back function of the perforation member 6 of the 25 first
engagement member 3 leads to a separation of the capmule 1 from the second capsule engagement
member 4. Startlnlﬁ from the mtermgd|£;}1rt]((e]I S as sré o) ﬁegﬁrztd the flréstee]n ement m%mber 3is
controlled to carry ou aswivell Ing ROVEnTeNt urlng]t% I%a ransiti e cgpg e Ghsertion tate as
shown in Fig. 2@ fiagiljaiesrirorispearir pPbthe eamylmade tm)rﬁirbeterétr@@t@mmm pieaidH awvestEmember
13. The capsule:dnidiigh hascbgandtibare wininsgebyihn ficHonaleneagpmantyithiberReerigion
member 6, will dro from the ﬁMSt capsule engagement member 3 and will be discharged from the
beverage moduPé W5HONRON S Sening 24 at the lower side of the beverage production module 2. Thus,
the 10 swivelling movéetevieae the emc whthe erajest6ris ofdh eefiesttaiaip Submethgaosime riiath embdeB
facilitates the disshgeal R GARSHR G FEREEHRRHITRN AR ChiRAISANARY cpaaiDRrplaced

inside the beverage production machine and below the beverage production module 2 where the

opening membét 616 fOSIRTSELARR M8 IREHBASH bem (FRvRREr IBMediag aficy Hsv RSBy not
be sufficient to gischatge tktepcapsuie e gfudic dbthe |bdveragstamerebaspeoﬂrm$¢hem@mmlmmap@me

Immediately aﬂ‘?ﬁém%m EtESy i r?é' RenBEI ) ass? 2B eXEnBPSaRe f1qpn the

capsule through the plerce by th(g opening mem er & ry an stlck e caps e external surface to
10the holld® belhereoh@yoet membershdwn in Fig.7, the actuator mechanism 7 comprises a lever handle
9 acting on a knee-joint mechanism 11, wherein the extremity of the actuator mechanism 7 being at the

opposite end of the le 5 andle% o;n rlses a |rrst co trrc1)l cu ve 17. This fi st crqhntroI
cooperates with a gw Blnnl'g Hich'ls f&eldat(g the faRs 5| SOPRNEHH &t Sg%su?e e em%r?f1 member

3. Therefore, the &oawmweohmmslﬂgwdmgmmeemwm tbfetlmjﬁnh@tpmn@i@dlemghédlm sélectively

displace the firshngaaRmesh MeTHREEeAMbIED 8 fixed fhe BSHRSALRVSTOMARE Griinksitit the
diluent sup%Iy 14. The first guiding curve 17 is essentially composed of a first linear section 29 and a

second 28%ine&He&ctdnte p%@'ﬁ?ﬁ Y52 SHARIHRITAR HHECh SbieH BotbRdasFAliAE e ol dEShngle
vis--vis the first tapsulsectipig28e M heméter 3nJ iweidize ttepsudedreenion pheditisiy (lievred @urvedTical

position) the guwf@&ﬁéng%@mﬁé% QQQSHQBQtWE@EQﬁJér §%l?§§£é‘?ﬁé‘?f?s?8ﬁﬁ§b%?ﬂérﬂ?ﬁé@ﬂﬁ& o

linearly and integrally di Irst engagement membef 3. On the other hand, in the flnalr?hase i.e.
when the first 25 & ierisAdinBRhE RFerRdeBIRE b Brifeprsutiaigitsnis ehe g i Bdrizontal
position), the gtﬂ@bﬂgm@&mwaﬂe|@ee@@ﬁwmyecmmbd§@sacanmslunmease@a@dshmoéﬁheagwd@m curve

17. The guiding pin 16 is also de to cpoper e W ond gwd n rovided in the lateral
walls of th%ﬁlcasfﬁ]g 195 E e t?g\%)r mg pr Gction mo a}r ?2(i e gg(c:o%%d%%l w%gq ccgunp\llregl%nlsogéjr%%osed of

at least two dﬁf@@{esggmmst,he flrst Imear section 29. When starting from the capsule insertion
position (level 9 in vertical position) the guiding pin 16 is made to cooperate with the first
linear section 29 which is designed to linearly and integrally displace the first
engagement member 3. On the other hand, in the final phase, i.e. when the first

25 engagement member 3 approaches the beverage production state (level 9 in horizontal
position), the guiding pin 16 is made to cooperate with the second linear section 30 of

the guiding curve 17. The guiding pin 16 is also made to cooperate with a second
guiding curve 18 provided in the lateral walls of the casing 19 of the beverage production
module 2. The second guiding curve 18 is composed of at least two different segments,

30 such as for example an essentially horizontal linear segment 21 and an inclined linear
segment 20 being raised to the rear end of the module. Due to the cooperation of the
guiding pin 16 with this particular design of the second guiding curve 18, the first

engagement member 3 carries out an essentially linear relative movement vis-a-vis the



30 such as for example an essentially horizontal linear segment 21 and an inclined linear segment 20
being raised to the rear end of the module. Due to the cooperation of the guiding pin 16 with this particular
design of the second guiding curve 18, the first engagement member 3 carries out an essentially linear
relative movement vis--vis the 11 second engagement member 4 when the first and the second
engagement member are close together, while the upwaunds inclined second linear segment 20 of the
control curve 18Sre%Hlés in g’l% r?]vg}] elligr%bmro erﬂeﬂttﬁ)f tﬁl%tfgﬁa?ﬁ] %%errrl]%nénmempnern§ suct g}agrtehe half
dome defined byet%e cll'AERber 13 78 rotated s?ightﬁl ownwards. ?—Cfguresg?%us?rates a first' capsule
engagement méinbetadthes Rigie¢he Vbwaese ialiogdsideondiyean IRy nest 0i0f edarsatapsEe
engagement mambes acCH dRISIERRY R0 AkthtopiRsant YRR edshengagdRMenkgmber 3

presents a hollow bell member 13. The capsule presents an enclosyre outer shape la that is conformal to
at least a portiona&Egﬂ@ﬁ&?g\V\FglegVMS Fﬁ"gﬁ "the Rl 'Iaéﬁ@%lﬂ% ¥R Shsule engagement
_m_emper 3 6pening nﬁgnsasf tBellcmpsids, asdisdty Gﬁh&ub\Naweng&ris_ foerdbier pigreimd) fFigLU@p.sU.Ie and
injecting water. jfigfirst enqagerment mame 3 AlsaCOmRISES ARG meAy ARmIAEKRI-Bigtions

with discrete parts of the outer shape la of the enclosure of the capsule. These means can be discrete

bumps 3c placedCSP Pt PRISEMNEY 1 dHESRENRRNRMIAEIHE N SNIRAPEYRPREINE 18 They
can be supportegdyg@an armuiew sel ddrfiked 18) theeatdgeé the dollovabhelhchinecskdr Sapsdal can

help at improvi the fir ond.e t i im 1p of apsule
and avoiding Ie%%(#:é% ong v%@tgeﬁgtﬁgt%?orﬁg f%\ﬁvgggﬁvé}gr? %%a&%%@hﬂ%e ghﬁ%ﬁk%ﬁ%%%ﬁ%}% %Px%egrnal face
of the cap3fle diffhgapeuisefeERgePEOHIREBIRET [Fe CREANIRM (NERNB L Jiearanstéterdsiimal oy 20
flexible and resifiesgmageriatiten tiisesenbcar thassbr flattensstagginstdneTin afdhergagserduring
the beverage producbtion3st?§. The t}%rg S ﬁfc' can %efgrgm t Iemoseelve;? mhgnnghe.grséjlea%? em%?t Fnember
engages the caf)nseu e a8 RAE B Bs 32 fie p%@eoef};\ce)fg ac& ChuifErent €idées e the'internal
face of the bell $heypetenshane I8dhpecvrsiasigaelythe carsnlehéhzgesileaandaivbridiskratehbuaner falls
from the first 2% engagemenifbrMbenesstBe ey higsaasdia dRehmResiiARafbs Rkt the

bumps 3c are placed on discrete places of the internal face of the bell shape member 13 avoids the risk

that the capsule FRY SR SUPRTHRI Y ARPHTHE e MY 58S M irapRAge L i J2 oW Ak ule
after the beveragembedutsiomhishaessatamdchtie laitinpprogindahaaeiegal ameiasd eridirsatatahdor

example a siicage, g6 andPRYEINIES SR IRPHE-Clene RONAME PRI Figtie fas bumps

3c are present positioned by pair on opposite side of the internal face of t W er 13. The

bumps of the firsPP4iflare RaveRNdhthdas)s shanatreesttsrhbritktiinerdarmatet i rerspial

member 13, wheigiag the beveags theaibespaimaresymmettiealuaproasd prefiexpnf Addeeof a

symmetrical vericg) plang of e gapshls.prgtdhs hollow bellerber 13, Dy 9 he fackinay e capsule
enclosure outer s apeﬁ:) IS con?orma 0] ?h'e OHOW beﬁfimembernl Interna suﬁace, tthe E)umps C retain

the capsule insi6iePgieristrngpdifebergm@genmspd ysbonbsierhEResAlinpe Rb demcigéer o thentsgikese
discharge positigReR TefFansitiage Asat IS en daties hddapRalatrieari @ pattRé ibsmpy IBceadends

capaule engagoHBAE 4B i A LOMES & JERR VIO AL ApLA By REE e omber
13 with the capsulegrdvendhgeatiiyn thedtaliowhdathpsetaband avSidmepatteobttes fiaisifrofrthibediosiule
extend beygnd e gtk heftr on the way to the capsule discharge position. The fact that the
bumps 3c are placed on discrete places of the internal face of the bell shape member 13
avoids the risk that the capsule may stick to said internal face if the customer does not
rapidly discharge the capsule after the beverage production. The seal and the bumps
can be made of an elastomeric material, for example a silicone or an EPDM (ethylene
30 propylene diene monomer) rubber. In Figure 3, four bumps 3c are present positioned by
pair on opposite side of the internal face of the hollow bell member 13. The bumps of the
first pair are placed at the top and at the bottom of the internal face of the hollow bell

member 13, whereas the bumps of the other pair are symmetrically opposed in view of



10 capsule engagement member. It is preferable that at least a vertical part of the rim Ib extends beyond
the limits of the first capsule engagement member. The term vertical is to be interpreted according to the
position of the capsule inside the module.  The first capsule engagement member 3 also comprises
means for coupling 3e said member to means of displacement and means 3d for cooperating with the
pre- 15 fixation means provided at a lateral side of the ¢apsule cage and means 3d designed to engage

with the rim Ib of the capsule for fixation_of the capsule close fo th copd engage t member. In the
present specificlion! T aLIee cat AR e st hdh o it eer FL SRR, o rates
a front view of tfRctifsaichesifpseifyeneasert ARNIS6RRS Ehis fieienahissiie Nodeiydagddigntherialiow bell

member 13. The\RURPS FeREE thasHatqss IBdrtiar ReNERpsuIEiBYIEs Br-Gestiigbalrsdhgagians mf
introducing the Ca‘%ﬁﬁ% in the first and second eng ementanembers 3, 4. 25According to this aspect the

capsule 1 is pre™p By BLRARSH RYERLC LI FPRIYEIASCIAIGS RRSINR capsule pre-fixation arms
12. When sgen from &bevephelaiwmstangpresidetizat shehl dvet st Sedess @it ddssute . Ibrextexible arms

12 respectively presgata wertical (eayal inade 10 RIGAgS NI eHamuR o8 bisceansule dsy fherefore,

when the capsulel is inserted manually by a user from the top of the 30 beverage production module, it
will be initially pFAYRESHIRBCAHE HeAASHDIRRPEG TSR HBGIIRSAY Y%E DinlNSHFEST <t BAgaye&it
member 3 is matle fissapppsathehgagecwn eirgagementitehebespbulbel prejugetianmisel Zodoev el ed
away making the, capsyles1 deave e redixation posiian Ui vericel grooes Eliand pHanineihe
capsule 1 13 against the second engagement member as shown in figure ©c¢ To this regard means can be

provided t&Cacti¢aRpHiecHgRgemRatimem R HE isapsireairhAb BrieantaaioR HrshnatiekiBr H) 12. As

shown particulagiténdigesdit ane Raitshsr tiist RBgegRNENYaGRRRINS FRMBeropREaiérRIWeaRAERIEd tO
disengagement means 32 whg:h cooper te. 5 with a slain ed surfa]ce. 33 of Ehe flexible arms 12 in order to

5
push the flexibletoa @tfﬁp {g%eagﬁf)srldrégaﬁcmﬁﬁg ?g'%ﬁs%r%ggﬁg%ue%@rﬂggltg?o%\(?gg 31 of the flexible arms

12 from the rim b of fHeectipteinshiieisnakeantet frogmbarfacalsst tampeleshasedsiembeunlismBthe first

engagement megRendih iRk hR$I e BRpileaRehPLHINe FRRR4ISd HieeBpatitny Ifimade Broe
disengaged from the flexible arms 12 serving as pre-fixation means (figure 10 60%% n the bevera

. e
productiont posifisAie8 SRR MNRE Beaiiterrht Rl BepSReUSSPIRARE BRI HSGTERES31 of the
flexible arms 12engadowitiviien dftet lcohpletapailthéobéxatiageoprbd uspsuithelfisst endegsecent member

3 is moved rear@f?é?&e@f@ﬁ‘t‘ ﬂ{%véﬁ%e‘?.c|Wtﬁ9>p?@9eﬂ?%ﬁ@8ﬁb%d’nﬁ}]%er{%ntﬁe&&y destaniiElqnalRgaaement

of the perforation member 6, Isengagement member 32 0 rst engagement member 3 will again
cooperate with §58SHRBAY BEEHSEd surfaces of flexible arms 12 in order to spread these arms 12 and
thus have the capsulgigpassihirstrars s lifondthewt diaing feagageuibyetiiagement Znember 13 and

20 the capsule 1 engaged in the hollow bell member 13. The bumps 3c are illustrated in

dotted points.

Figures 6a-6e illustrates the steps of introducing the capsule in the first and

second engagement members 3, 4.
25 According to this aspect the capsule 1 is pre-positioned by pre-fixation means ,
such as for example flexible capsule pre-fixation arms 12. When seen from above the
arms 12 are provided at the lateral sides of the capsule. The flexible arms 12
respectively present a vertical groove 31 made to engage with the rim 1b of the capsule
1. Therefore, when the capsule 1 is inserted manually by a user from the top of the
30 beverage production module, it will be initially pre-positioned and held in place by the
flexible arms 12. When the first engagement member 3 is made to approach the second
engagement member 4, the prefixed arms 12 are moved away making the capsule 1

leave the pre-fixation position in the vertical grooves 31 and pushing the capsule 1



Figures 6d and 6e represent the intermediate position between the beverage 20 production position and
the capsule discharge position wherein tabs 12b retain the part of the capsule rim |b extending beyond
the capsule engagement member 3. These tabs can be fixed to the flexible arms 12 or other part of the
module 3 or the beverage machine housing. Figure 6e illustrates the position where the tabs 12b have
retained the capsule rim Ib whereas the capsule engaga®ent member 3 continues its return to the 25final

position such as |Ilust ed éréCFOI re 63 e urersn 7ea 7cill cs)\t/\r/%ttlansfthe st%gs]_of Lsen a%n[% the capsule
from the first and e sec engageme Jere % aRa alschargmg%e capsu cordlngaf]o another

embodiment tha@ntihe cﬂﬂ@WM@@'tr&le&ﬁlﬁqiyg@ﬁ@@meéhEdtfh ﬂQu@ééhEaC’ﬁ@%Héswﬁts TQdef eJoalinside

view of the first ﬁf@gﬁg%mwmge@ ABaaRs e dcanehie Rfedeatit anmd ZrdiighiageAdalate to
these elements Iac in the }evera ition. Inthe recedent step of |n ertion of the

d t
capsule i the TR LACE R ES SRR US55 Ao aHh B IRE ARSI L C0RTS cigo MNET FRCRE At
members, the pmtm)eaalantadmerel%vmértbqaﬂehb@ away fbim tndecapsuishriie|Bedidetartne @Agagement

of the cooperatipg gaaps %ﬁoometaraa&sag&géemga%@%mesﬁﬁ@mm@%@ ROWER fred Of the

pre- -fixation means. The size of the rim | capsu els eS|gne sSo as not be too | arge so as to
enable the bacK &Rt 6RBTHIBapRYT WitbtieteRigiHgafR %r@eﬁﬁlbﬁﬁ?‘%ﬂw@emb%ﬁﬁr‘é@%
represent the infiestmedjagerpositineniisdne entiikthpeverage m@mlunnr@wmttcapamd theheagsgelelischarge

position wherein ghs, 1 20 E'é‘%gséﬁﬁfagﬁgétf%ﬁ?ﬁ@ £, 1R% el ALMS;o éﬁé@%&%@"{ﬁg& retain

the part of the caps e rim ext eyond the capsule engagemen(é me ese tabs'c %e fixed

to other pdfl of #f8- MOhRRAYRY @ﬂqrﬁéqgé%?&g@ﬁ*i&fhﬁﬁhg‘ﬂglﬁ‘gf'@ﬂ@féﬁaw, fﬂﬁéfﬁa!ﬁ‘@ apPpasitidved to

retain the capsyladiadbamirrentgrepaneshfactefithepirodamnsaell member 13 is oriented downward.
Figures 7c represent the final position of the capsule discharge position where the capsule 1 has been

discharged from the first capsule engagement member by the two 15 pairs of tabs 12b fixed each of the
flexible arms of the pridofixavibematiers dghieliorhefettite Hiesergss o durjgethenfirsicenbegSienshed its

movement by auiysiing;fnayeaeRhrwariSREHNEGR A6 SYBEHRG the PERSER! INvasHipRdResapsule
e e e Sogale et T 0 peorsion ot bEre 1 Jaenoansrios el SEo 8
engaging
first engagement member 3 will again cooperate with specifically designed surfaces of
flexible arms 12 in order to spread these arms 12 and thus have the capsule 1 pass
these arms 12 without being engaged by the arms 12.
Figures 6d and 6e represent the intermediate position between the beverage
20 production position and the capsule discharge position wherein tabs 12b retain the part
of the capsule rim 1b extending beyond the capsule engagement member 3. These tabs
can be fixed to the flexible arms 12 or other part of the module 3 or the beverage
machine housing. Figure 6e illustrates the position where the tabs 12b have retained the
capsule rim 1b whereas the capsule engagement member 3 continues its return to the

25 final position such as illustrated in Figure 6a.

Figures 7a-7c illustrates the steps of disengaging the capsule from the first and
second engagement members 3, 4, and discharging the capsule 1 according to another
embodiment thant the one illustrated in Figures 6a-6e. Each figures 7a-7c presents a top

30 and side view of the first engagement member 3, the capsule 1 and the pre-fixation arms
12. Figures 7a relate to these elements placed in the beverage production position. In
the precedent step of insertion of the capsule in the module and engagement of the

capsule by the first and second capsule engagement members, the pre-fixation arms 12



20 the rim when the capsule is moved to the capsule discharge position, but not too large to be able to
not be engaged by the pre-fixation means during the back movement to the capsule discharge position.
The capsule must also present an enclosure external shape such that at least discrete parts of said
enclosure are submitted to friction by the retaining means of the capsule cage when the capsule is
engaged in the latter. 25 15 CLAIMS 1. A beverage preduction system comprising a capsule (1) and a

module (2) for producingqubgvergge from the ¢ %sule,l% éng (f*c?ﬂ?ule éle? comH{ig' an enclosure (Ia)

and a rim (Ib), and < the moqu%a( %@rﬁ%?i&%%sy a first capsule en%aegrj] i ?nerr:fbere (53),0 Rhich Ban be

displaced relativee@ns Sdcointedyshsensite) ergrageengagataens miimbesidajdsepaeion d2apsine

discharge positigi aiRdi P aveiAgeTROdElONPOSIHP DL 1 theanpdaastysdyrriiasding Wie steapsule
engagement member (3) from thetﬁr%vt%r?a % roductiongposit' n to the capsule discharﬂge position in which
S

the capsule (1) B8 aRFe PR JURYENRG b@%@?t PR M U FIFRONR B¥sBlSelative to

the vertical of thexaigweeags.flow path, the displaceable first capsule engagement member (3)

comprising member (%@)ﬁ@é’w rpfassiane phéhalipne helkindd jhgeansule 6%%@( 3;&%&%?%“'05”"9

outer shape that is conformal to at least a portion of the hollow bell shaped member and the capsule
presenting a rinPPEBPEIAOS R BRRELEILEENATESPBFHNS MHEPIhEARS PN KSEENR BRY R $atedst a part
of the first capstiie éegbgemanionemper-RawicedasserRyagac thdhmafirst tapsisusndmoemesioing

beyond the capsule engagement member. These tabs can be fixed to other part of the
10  module or the beverage machine housing. Preferably, the tabs are positioned to retain
the capsule rim 1b where the opened face of the hollow bell member 13 is oriented
downward.
Figures 7c represent the final position of the capsule discharge position where the
capsule 1 has been discharged from the first capsule engagement member by the two
15  pairs of tabs 12b fixed each of the flexible arms of the pre-fixation means 12 and where
the first capsule engagement member 3 finished its movement by a swivelling
movement.
According to the system of the present invention the capsule must present a rim
sufficiently large to be retained by the pre-fixation means and by the means for engaging
20 the rim when the capsule is moved to the capsule discharge position, but not too large to
be able to not be engaged by the pre-fixation means during the back movement to the
capsule discharge position. The capsule must also present an enclosure external shape
such that at least discrete parts of said enclosure are submitted to friction by the
retaining means of the capsule cage when the capsule is engaged in the latter.
25



20 member, wherein the displaceable first capsule engagement member (3) comprises retaining means
able to create friction with discrete parts of the outer shape of the enclosure (la) of the capsule, and
wherein the module (2) comprises means for engaging the rim (Ib) of the capsule 25 extending beyond
the first capsule engagement member when the first capsule engagement member (3) is displaced from
the beverage production position to its opened capsule-igsertion position. 2. A beverage production
system according to Claim 1 wherein the module (2) &iiqlgl%signed for injecting water into a capsule and
draining a beverage from the capsule while the capsulé is in a beverage production position. 16 3. A
beverage production system according to Claim 1 or 2 wherein enclosure (la) of the capsule is a

cup-shaped housing peRepAYELroliRAEH alytEkHIssnlliBRR da eggrshaped. sAMase msg@NgalkQr
polygonal cross section. 54. A beverIa e ?Qroductigl[% system according to any of the precedent claims
wherein the cap%rfﬂéuﬂrj%?e%%\fﬁ?gecé%@r fidtha4fiodule (2) comprises means for opening the cover.
5. A beverdge prttuctpsubyétenompdentirterainsafetiapeeceaient @a)n@dherein the retaining means
are designed for ﬁ{é%gmﬂed(iﬂ{ﬂﬁpﬁ’éfﬁ% of the periphery of the outer 10shape of the enclosure of the

capsule. _ _ _ _
. a first capsule engagement member (3), which can be displaced relative to a second,

co-operating capsule engagement member (4) between a capsule discharge position
and a beverage production position,

10 . means for actively retracting the first capsule engagement member (3) from the
beverage production position to the capsule discharge position in which the capsule (1)
is discharged from the first capsule engagement member (3) and which is offset relative
to the vertical of the beverage flow path,
the displaceable first capsule engagement member (3) comprising member (13) having

15 the shape of a hollow bell, and
the capsule (1) presenting an enclosure outer shape that is conformal to at least a
portion of the hollow bell shaped member (13) and the capsule presenting a rim (1b) size
such that at least a part of the rim of the capsule extends beyond at least a part of the
first capsule engagement member (3) once it is engaged in the first capsule engagement

20 member,
wherein the displaceable first capsule engagement member (3) comprises retaining
means able to create friction with discrete parts of the outer shape of the enclosure (1a)
of the capsule, and
wherein the module (2) comprises means for engaging the rim (1b) of the capsule

25 extending beyond the first capsule engagement member when the first capsule
engagement member (3) is displaced from the beverage production position to its

opened capsule-insertion position.

2. A beverage production system according to Claim 1 wherein the module (2) is
30 designed for injecting water into a capsule and draining a beverage from the capsule

while the capsule is in a beverage production position.



6. A beverage production system according to any of the precedent claims wherein the retaining means
are discrete bumps placed on the internal surface of the hollow bell member of the first capsule
engagement member. 7. A beverage production system according to any of the precedent claims wherein
the means for actively retracting the first capsule engagement member (3) from the beverage production
position to the capsule discharge position are designed 16 implement the combination of a linear
movement and 3 swiycling end movement. 8 A beyeradeqaduction system accardng faanyof the
precedent claims wherein the first capsute engagemen? member (3) comprises opening means I28) for
piercing the capsaneum s injedrirlarat hin sy dapsenting sotrianssler e weodelinsridyegerahapeskding to
any of the precegent<lanayories $bE BRI Lemises pre-fixation means (12) which are provided
at a lateral side of the capsule (1) designed to engage with the rim (Ib) of the capsule for fixation of the
capsule (1) close to the second engagement member (4).

5 4. A beverage production system according to any of the precedent claims wherein the

capsule (1) presents a cover and the module (2) comprises means for opening the cover.

5. A beverage production system according to any of the precedent claims wherein the
retaining means are designed for engaging discrete parts of the periphery of the outer
10  shape of the enclosure of the capsule.

6. A beverage production system according to any of the precedent claims wherein the
retaining means are discrete bumps placed on the internal surface of the hollow bell

member of the first capsule engagement member.

15
7. A beverage production system according to any of the precedent claims wherein the
means for actively retracting the first capsule engagement member (3) from the
beverage production position to the capsule discharge position are designed to
implement the combination of a linear movement and a swivelling end movement.

20

8. A beverage production system according to any of the precedent claims wherein the
first capsule engagement member (3) comprises opening means (6) for piercing the

capsule and injecting water in the capsule.

25 9. A beverage production system according to any of the precedent claims wherein the
module (2) comprises pre-fixation means (12) which are provided at a lateral side of the
capsule (1) designed to engage with the rim (1b) of the capsule for fixation of the capsule

(1) close to the second engagement member (4).

30



