1 Capsule Piercing Module 5 The present invention relates to the field of producing beverages or other
liquid comestibles (soups, etc.) on the basis of ingredients which are contained in a capsule. 10 The
capsule is inserted into the beverage production module of a beverage production machine (coffee
machine, etc.). The module is designed to inject a liquil such as for example hot water under pressure
into the capsule in 15 order to have the liquid interact with the ingredients contained in the capsule.
Note that some beverage production techniques ask for a pressurized injection, others such as e.g.
brewing tea can 20 be made at ambient pressure. The invention 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 and 25 fed to a receptacle such as e.g. a coffee cup placed below an outlet for the beverage.
The invention preferably deals with capsuieswikicle bea disetieModinlibe beverage production module
while bein%

The present invention relates to the field of producing
beverages or other ligquid comestibles (soups, etc.) on the
basis of ingredients which are contained in a capsule.
10
The capsule 1is 1inserted into the ©beverage production
module of a beverage production machine (coffee machine,
etc.). The module is designed to inject a liquid such as
for example hot water under pressure into the capsule in
15 order to have the 1liquid interact with the ingredients

contained in the capsule.

Note that some beverage production techniques ask for a
pressurized injection, others such as e.g. brewing tea can
20 be made at ambient pressure. The invention 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 and
25 fed to a receptacle such as e.g. a coffee cup placed below

an outlet for the beverage.

The invention preferably deals with capsules which are
inserted into the beverage production module while being
30 sealed. Therefore, the capsules have to be opened both at
a fluid inlet side as well as at an outlet side after

being inserted into the beverage production module.



30 sealed. Therefore, the capsules have to be opened both at a fluid inlet side as well as at an outlet
side after being inserted into the beverage production module. 2 The invention now targets at a
reliable perforation of the capsule inside the beverage production machine. This object is achieved by
means of the features of the 5 independent claims. Thé dependent claims develop further the central
idea of the present invention. According to a first aspect of the present invention a method for
operating a bevergge prstiuiction systent 20 ¢ohfprisingta beverigéprogudtivrerodnlecdnd-aeapsule

containing ingredignts,is pioposed. The madile njects,a, lighid jnip the capsule in order to produce a

beverage. The module comprises at least a first and a cooperating second capsule engagement
member, which first and second 15 operating capsule engagement member are moved relative to

each other. Thermethadcomprises the-stepRfdnssitingdhe sapsuleindhe-baverags praduetien
module. Then the first capsule 20 engagement member is moved relative to the second capsule

engagement méRber i oRIEr tCdfivBat a ToIRLIVESAESAE Posifior itihieR Tive eBpstitg ishietained in

a defined positipnbyheing gngaged by the fiest andsecond engagement member. 25 After the
capsule is safely retained in the defined position, the capsule is opened. The capsule can be

retained in the defined position by a 30 clamping engagement of the first and second engagement
member. According to a first aspect of the present invention a

method for operating a beverage production system
10 comprising a beverage production module and a capsule
containing ingredients is proposed. The module injects a
liquid into the capsule in order to produce a beverage.
The module comprises at least a first and a cooperating
second capsule engagement member, which first and second
15 operating capsule engagement member are moved relative to

each other.

The method comprises the step of inserting the capsule in
the beverage production module. Then the first capsule
20 engagement member is moved relative to the second capsule
engagement member in order to arrive at a relative closing
position in which the capsule is retained in a defined
position by being engaged by the first and second
engagement member.
25
After the capsule 1is safely retained 1in the defined

position, the capsule is opened.

The capsule can be retained in the defined position by a
30 clamping engagement of the first and second engagement

member.

At least one of the first and second engagement members

and perforation means are mechanically coupled such that



3 the perforation means open the capsule after the capsule is retained in the defined position. At
least one of the first and second engagement members 5 and the perforation means can be controlled
by a common actuator. A further aspect of the present invention relates to a beverage production
machinecomprising a beverage 10 production module Hesigned for producing a beverage on the basis
of ingredients contained in a capsule. The beverage production module comprises means for retaining
the capsule in & Héfireeidositicn. A% OQFening Mieans fedesigriadld opehdhe tapsulanhileé the

capsule is retained jn.the; defined pasitionsby the retaiging means. The retaining means and the

opening means can be 20 mechanically coupled such that the opening means open the capsule after
the capsule is safely retained in the fixed position by the retaining means. The retaining means can

comprise a firstand a.geqond 25 capsule engagement member which-aresunported relatively
displaceable to each other such that they can immobilise the inserted capsule in the defined position.
The opening mé&fls &ditbePFerfratibn theafis MWhich are 30Furittivhamy assbciatediwithC8IEBf the first
and second engagement-members and designed to be displaced at least partially together with the
associated engagement member.

A further aspect of the present invention relates to a
beverage production machine comprising a beverage
10 production module designed for producing a beverage on the
basis of ingredients contained in a capsule. The beverage
production module comprises means for retaining the

capsule in a defined position.

15 Opening means are designed to open the capsule while the
capsule 1is retained in the defined position by the

retaining means.

The retaining means and the opening means can Dbe
20 mechanically coupled such that the opening means open the
capsule after the capsule is safely retained in the fixed

position by the retaining means.

The retaining means can comprise a first and a second
25 capsule engagement member which are supported relatively
displaceable to each other such that they can immobilise

the inserted capsule in the defined position.

The opening means can be perforation means which are
30 functionally associated with one of the first and second
engagement members and designed to be displaced at least

partially together with the associated engagement member.



4 The retaining means and the opening means (perforation means) can be controlled by a common
manual or electric actuator. 5 A further aspect of the present invention relates to a beverage
production machine designed for producing a beverage from a capsule. The beverage production
machine comprises a module with a first capsule member, which can be displaced relative to a
second, cooperating capsule 10 engagement member between an opened capsule in searching
position and a dlbsedcapsuleiericlosersosition. TheTelaie displaceddertt is @earhbinedion

displacement comprising alipea.displagementwhen the first and segond, 13 capsule,engagement

members are close together and a swivelling or rotating movement when they are distanced from each
other. Capsule peHBrdtioh-means can be functionally associated 20 with one of the first and the
second engagement members such that the perforation means protrude into the capsule-enclosure

space after the first and second engagement members have reached the capsule engagement
position, and the pEHBIABR niedrRdre fransfétfedimtoSE fetradtedc?s positiorrefdtive td-the @

associated engggement membesduringer after dhe swivellingigauement - Fythenadvagtages,
features and objects of the present invention will become evident for the skilled person when 30 going

through the end63&F GRwWING<"Figt a9 RABW a sedtfenEE TSR raling the-transreréid Eapsule

insertion state, oigpla) i a capsudleenclosute, state {frig: Icyandshew asrastugtormeehanism

according to a first embodiment of the present invention, ,
be d ative to a second, cooperating capsule

1splaced rel
10 engagement member between an opened capsule in searching

position and a closed capsule—-enclosure position.

The relative displacement 1s a combined displacement
comprising a linear displacement when the first and second
15 capsule engagement members are close together and a
swivelling or rotating movement when they are distanced

from each other.

Capsule perforation means can be functionally associated
20 with one of the first and the second engagement members
such that the perforation means protrude into the capsule-
enclosure space after the first and second engagement
members have reached the capsule engagement position, and
the perforation means are transferred into a retracted
25 position relative to the associated engagement member

during or after the swivelling movement.

Further advantages, features and objects of the present
invention will become evident for the skilled person when

30 going through the enclosed drawings.

Fig. la-1lc show a sequence for illustrating
the transfer from a capsule insertion

state, (Fig. 1la) to a capsule enclosure



5Fig. 2a-2e showthecompletecycleof transferring a beverage production module according to the
present invention from a capsule insertion state (Fig. 2a) to a capsule enclosure state (Fig. 2c) and
back 10 to the capsule insertion state (Fig. 2e) and show an actuator mechanism according to a first
embodiment of the present invention. 15Fig. 4a-4e shéw the steps according to the
sequenceofFig.3,however,ina representation illustrating the control and guiding meansfor the relative
movementsofthefirstandsedontde 20 engagement meribér afb e perforatiel widans, respectively,

according to a first embodiment.of;the present ipvgation, Fig. Sa,,3b shows an isolated view of the 25

first engagement member and the control means in'the capsule insertion state (Fig. 5a) and the
capsule engagement staté® fFi§sbp respaetivelyvaédor@ing to a first embodiment of the present
invention, 30 Fig. 6shows in a sequence of steps from a capsule insertion state (Figs. 6a) to a figure

enclosure state (Fig. 6¢) illustrating the pre-fixation of the 6
5 Fig. 2a-2e show the complete cycle of

transferring a beverage production module
according to the present invention from a
capsule insertion state (Fig. 2a) to a
capsule enclosure state (Fig. 2c) and back
10 to the capsule insertion state (Fig. 2e)
and show an actuator mechanism according

to a first embodiment of the present

invention.
15 Fig. 4a-4e show the steps according to the
sequence of Fig. 3, however, in a

representation illustrating the control
and guiding means for the relative
movements of the first and second
20 engagement member and the perforation
means, respectively, according to a first

embodiment of the present invention.

Fig. 5a, b5b shows an isolated view of the
25 first engagement member and the control
means 1in the capsule insertion state (Fig.
5a) and the capsule engagement state (Fig.
5b), respectively, according to a first
embodiment of the present invention,
30
Fig. 6shows in a sequence of steps from a
capsule insertion state (Figs. 6a) to a
figure enclosure state (Fig. o6c)

illustrating the pre—-fixation of the



capsule before being engaged between the first and second engagement member, Fig. 7ato 7c
show a sequence illustrating the 5control and guiding means for the relative movements of the first
and second engagement member and the perforation means, respectively, according to a second
embodiment of the present invention, 10 Fig. 8a to 8c 8how a perspective view of a beverage
production module illustrating the sequence of Fig. 7a to 7c, 15Fig. 9 shows a beverage production
module with an actuator nfeohanistn deebedifg tothe $econdaermbodirémastthetdresent invention in

the intermediate position, 20Eig. 19@01\4\@3513&@%%@6%@9\@@@%%@uctlon module having an

actuator mechanism according to the second embodiment of the present invention and 25Fig. 11
shows a detailed view of the coupling element according to the second embodiment of the present

invention.  Throughoyt the figures,only the,bevesage production medule 302 ofr beverage

productlon machine is shown. 7
control and guiding means for the relative
movements of the first and second
engagement member and the perforation
means, respectively, according to a second
embodiment of the present invention,

10
Fig. 8a to 8c show a perspective view of a

beverage production module illustrating

the sequence of Fig. 7a to "¢,

15 Fig. 9 shows a beverage production module with
an actuator mechanism according to the
second embodiment of the present invention

in the intermediate position,

20 Fig. 10 shows the casing of a beverage
production module having an actuator
mechanism according to the second

embodiment of the present invention and

25 Fig. 11 shows a detailed view of the coupling
element according to the second embodiment

of the present invention.

Throughout the figures only the beverage production module

30 2 of a beverage production machine is shown.

Usually the beverage production module 2 is supplied with
a liguid at a 1liquid inlet 14 which can be in fluid



connection with means for heating and/or pressurizing the supplied liquid. At the outlet side, means
for guiding a produced beverage 5 or liquid comestible to a designated outlet of the beverage
production machine is provided. The beverage production module 2 as shown in the figures is
preferably housed in a casing of the beverage 10 proddction machine such that it assumes an
essentially horizontal position as shown in figures 1-4 and figures 7- 10, respectively. Note that other
arrangements cfahé devérigeproduction s rhodule xdrenequaliy possibles akleugh-the Horzontal
arrangement h%wﬂ%\@nﬁgﬁﬁ@; the insertion of the capsule and the subsequent pre-positioning
are assisted by gravity. 20 Figure la shows a state of the beverage production module 2 in which a
capsule 1 being at least patrtially filled with ingredients 5 can be inserted from the top through an

opening (slot) 8.f & gasing 19of the; beverage productionmodule; 2 .23, Fighre lasshows thestate in
which the capsule 1 has been already manually inserted Ztg/ a user from the top through the opening 8
into the intérior OF the- ¢881AG 19%TRS bébefaigetifioddle 230 prefdrably if'thd State @8 shbh in Fig.

la the capsule Lisheld by predixatien seans-ka whichswil heexplained later on in detail referring to
Fig. 6. 8 As can be seen in Fig. la, 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.
The beverage production module 2 as shown in the figures

is preferably housed in a casing of the Dbeverage
10 production machine such that 1t assumes an essentially
horizontal position as shown in figures 1-4 and figures 7-

10, respectively.

Note that other arrangements of the beverage production
15 module 2 are equally possible, although the horizontal
arrangement has the advantage that the insertion of the
capsule and the subsequent pre-positioning are assisted by

gravity.

20 Figure la shows a state of the beverage production module
2 in which a capsule 1 being at least partially filled
with ingredients 5 can be inserted from the top through an

opening (slot) 8 of a casing 19 of the beverage production

module 2.

25
Figure la shows the state in which the capsule 1 has been
already manually inserted by a user from the top through
the opening 8 into the interior of the casing 19 of the
beverage module 2.

30

Preferably in the state as shown in Fig. la the capsule 1
is held by pre-fixation means 12 which will be explained

later on in detail referring to Fig. 6.



Other pre-positioning arrangements of the capsule | 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 adjagent to the second engagement member 4. 15
The first engagement member 3 is in an opened state, i.e. as controlled by a manual actuator
mechanism in thé capsul®mserin state AsEhowarin Fiy. 1l se fiisecapsidé epgaging niémber 3 is
distanced from the se 2Q engagement member 4, whereip fhis distance, is substantially lI%rger
than the corresponding dimensions of the capsule 1. According to a further aspect which will be
explained in 25\get4il laRer oA réptiomaly the firdt-éhgadéent WERbBELS snof 8y disfandetPfrom,
but also slightlyrotated vis-a-vissthe maim plang dormed, by the second engagement member 4. 30 In
the embodiment of Fig. 1 the first engagement member 3 is provided with capsule opening means,
which can be perforation means such as a hollow needle 6. In Fig. la the perforation means 6 are in a
position in whichidhey aregetragted such thatthey da et pestrudedntoanbali- 9dlame formed by a
hollow bell member 13 of the first engagement member 3. The hollow bell member 13 has an
essentially mat&fing<Hapeltb thecontBur Bfthetapdtfe 153 FHe feartend of thE fitst elyagdment
member 3 is previded wythi a liquich supplyr t4mdich issndluid conpeetion withythe hellewneedie
(perforation member) 6. 10 The first engagement member 3 is connected to an actuator mechanism 7.
According to a fifst eifbodhignt fié attuator mechanism 7 comprises a manually operable lever
handle 9 aad the first engagement member 3 is connected to the lever handle 9 by means of a
knee-joint mechanism 1 uhich 15 can preferably somprize sgyeral s 19, and intermeglate levers

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.

15
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. 1la, the first
capsule engaging member 3 1is distanced from the second
20 engagement member 4, wherein this distance is

substantially larger than the corresponding dimensions of

the capsule 1.

According to a further aspect which will be explained in
25 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.

30 In the embodiment of Fig. 1 the first engagement member 3
is provided with capsule opening means, which can be
perforation means such as a hollow needle 6. In Fig. 1la
the perforation means 6 are in a position in which they

are retracted such that they do not protrude into a half



In a second embodiment the first engagement member 3 is connected to a manually operable drawer
34 by means of a 20 coupling element 39 which can preferably comprise several openings and
clearance areas adapted to cooperate with several pins. The actuator mechanism 7 is designed to
control both the 25 displacements of the first engagenf&nt member 3 and the displacements of the

perforation member 6. Note that alternatively or additionally an electric actuator can be used. 30 By
operating the lederfhantifer 9o thedrawer34ldfthe detdatormediranisms7, thé firshengagement

member 3 can be fransferred inta, anJintermedigte stage agshqwn in Fig. lp The jatermediatg stage as

shown in Fig. Ib is characterized in that the hollow bell member 13 has 10 essentially fully engaged
the outer conto6f 6Ftheicapsule™e vHiletie ABRG® néedI& (SerfpatictiimembeHBis SaIP S
retracted positign vis-a-vis the bell member 13 and correspondingly the perforation member 6 is not
yet 5 interfering with the capsule 1. Now, when turning the lever handle 9 further in the anti- clockwise
direction, the beverage production module 2 can be transferred from the intermediate stage as shown

in 10 Fig. Ib to afipalclasure state as shewnin &ig. 46 gthe-firal clostre statesas shewnin Kigs Ic is
characterized in that the hollow bell member 13 still fully engages the capsule 1, however, also

mechanically c8rtFled bl FanHufitRg the Aétudtbl THechanisin 7 e herfatst 18 mehbér 6 has
been actively pusked Fomoiis retacted pesitien (Gigi en I)daeprptrading position as shown in Fig. lc.

10 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 1is connected to the
lever handle 9 by means of a knee-joint mechanism 11 which

15 can preferably comprise several axis 10 and intermediate

levers 20.

In a second embodiment the first engagement member 3 1is
connected to a manually operable drawer 34 by means of a
20 coupling element 39 which can preferably comprise several
openings and clearance areas adapted to cooperate with

several pins.

The actuator mechanism 7 is designed to control both the
25 displacements of the first engagement member 3 and the
displacements of the perforation member 6. Note that
alternatively or additionally an electric actuator can be

used.

30 By operating the lever handle 9 or the drawer 34 of the
actuator mechanism 7, the first engagement member 3 can be
transferred into an intermediate stage as shown in Fig.
1lb. The intermediate stage as shown in Fig. 1lb 1is

characterized 1in that the hollow bell member 13 has



By being actively moved from the retracted position to the 20 protruding position as shown in Fig. Ic,
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. 25 In this state the liquid supplied to the liquid supply 14 of
the first engagement member 3 can be injected into thidinterior of capsule 1 through the perforation
member 6. Thus, in the state as shown in Fig. Ic the injected liquid can be made to interact with the
ingredients of ke 86capslleyl invdriler fprotitce Aisevarage of andther lidididomestibial LE] the

first capsule engaggment member 3 has,been mqved along, a.composite-draieqtoy vis-asvis fhe

second engagement member 4. The composite trajectory preferably comprises a rotational movement
at the beginningih éfder ¥& Bligit #RI5 Front Erbul 28 of the first BRgagemeftmefaibet 3 witllthe

vertical plane of the-segond-engagementmember4.Bethdn the intermediate stages,showndn Fig. Ib
and the final closure state as shown in Fig. Ic the capsule 1 is 10 held safely in a defined position by
having a fléngellﬂééeﬁrﬁ%ﬂ?&ﬁ Bfthe U Beiry damped between the rim of the front contour 21
of the first engagement member 3 and in associated clamping surface 23 of the second engagement
member 4. 15 In other words, according to one aspect of the present invention, the capsule 1 finds

itself already in"¥defitEdPerforation’ foditién bERTE tHePpeHsTatlor tHelhiser 167 wilthe anti-

clockwise direction, the beverage production module 2 can
be transferred from the intermediate stage as shown in
10 Fig. 1b to a final closure state as shown in Fig. 1lc. The
final closure state as shown in Fig. 1lc is characterized
in that the hollow bell member 13 still fully engages the
capsule 1, however, also mechanically controlled Dby
manipulating the actuator mechanism 7, the perforation
15 member 6 has been actively pushed from its retracted
position (Fig. 1la, 1b) to a protruding position as shown

in Fig. 1lc.

By being actively moved from the retracted position to the
20 protruding position as shown in Fig. 1lc, 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.

25 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. 1lc the injected liquid
can be made to interact with the ingredients of the

30 capsule 1 in order to produce a beverage or another liquid

comestible.

During the transition from the capsule insertion state of

Fig. la to the final closure state as shown in Fig. 1lc,



20 start its opening or peroration action on the associated wall of the capsule 1. Therefore, when the
perforation member 6 will perforate the associated wall of the capsule 1 this can be done with a high
precision as the capsule 1 is not moving relative to the main elements of the 25 beverage production
module 2 when it encounters the opening action of thd perforation member 6. This leads to a higher
position of the opening action and preferably both the location and the timing of the opening can be
finely adjusted. 30ePetarablycthiepeforaticinpesiton oftiebsapstie d aldeccorrasponds 2d e

beverage productiqn positian in whichithediguid is,injected into the capsule .5 12.The gogperation of

the first and second engagement members 3, 4 in the perforation and beverage production position is
such that the c&FSUre 1 it confained FaDPTessuré fighitmanher Respaceldefineemiyrthedllew bell

member 5 13 of the.first, aagagementdnember 30 theanghad apd theysecand engagement

member 4 on the other hand. Thus, liquid injected into the interior of the capsule 1 under pressure can

only flow tRroudi fHetcapaule ¥ ot canndt iakt duitsidethe tapaaRtw AR P Efefally e §64ing 10

engagement oceeirs atthe flangedlikerrimiof the capsule pinchedhatwaenithe first and second
engagement members 3, 4. Figures 2a to 2c essentially show the same transition from 15 the capsule

insertion state of the beverage production module 2 to the final closure state of Fig. 2c, which is only
also the beveragetroduction state of the-beverage praghistien siadulen?. 20Afterihe ead ehthe
beverage production, the actuator means 7 can again be manually and/or electrically operated in order
to transfer the bfé\}é‘?&gecﬁr‘?)ﬁﬁfﬁof ddGile™” b&dk M the Bpénéd capsule séribh State tFigS2e). 25
However,l@ccokding tosthednvention athed minsidondeem the hevsrage produciion statg{Figi 26) to the
capsule insertion, state a%:ioordingﬁo Fkll% 2eis nolt simply a reverslal of tt}f %givrqlgemmé%newent, l.e. the

C: S

transfer of Fig. ﬁé%]%‘i)d‘i B0%As iHS sHEWT I Eig.lz %h%%ia. S&Rviven manuaﬂy movinrglfﬁe lever

handle 9 of the @ttuater nfechanismoZtinthe Aockwise dikectionof thengmbpodinentrodkig: 12, i a first
gepthefWSteq%%gen¥gnnyggggﬁggzgne%ﬂﬁmmnjmg surface 23 of the second

engagement member 4.

15

In other words, according to one aspect of the present
invention, the capsule 1 finds itself already in a defined
perforation position before the perforation member 16 will

20 start its opening or peroration action on the associated
wall of the capsule 1. Therefore, when the perforation
member 6 will perforate the associated wall of the capsule
1 this can be done with a high precision as the capsule 1
is not moving relative to the main elements of the

25 Dbeverage production module 2 when it encounters the
opening action of the perforation member 6. This leads to
a higher position of the opening action and preferably
both the location and the timing of the opening can be
finely adjusted.

30
Preferably the perforation position of the capsule 1 also
corresponds to the beverage production position in which

the liquid is injected into the capsule 1.

This clamping engagement in which the flange-like rim portion 22 of the capsule 1 is clamped or pinched between the first and the second engagement member 3, 4, respectively, is assumed



13 retracted and distanced from the second engagement member 4. Likewise, a movement of the
drawer 34 in a direction away 5 from the beverage production module 2 causes the first engagement
member 3 to be linearly retracted and distanced from the second engagement member 4. Essentially
due to the friction between the perforation 10 memberl8 and the surrounding walls of the opening in
the capsule 1 the perforation member 6 remains in the protruded state and thus holds the capsule 1 in
the hollow bell Aegnlser AFaftheé dirstehgagenmeht atember 3 akendhe figst Eeigageniesmhtamber 3 is

transferred to the 15 intermediate siate.as shown i, Fig,2d. g boldingshack iunction.of the,
perforation member 6 of the first engagement member 3 thus leads to a separation of the capsule 1
from the second Tapsufélengagemémttmember2ts. Startifng fFoRTtheliAternédiate ftaRSESKown in

Fig. 2d the firstiengagementmember 3 is goptrolied-to carryut @swivelling novement.dawdng the
final transition to the
5 13 of the first engagement member 3 on the one hand and
the second engagement member 4 on the other hand. Thus,
liquid injected into the interior of the capsule 1 under
pressure can only flow through the capsule 1, but can not
leak outside the capsule walls. Preferably the sealing
10 engagement occurs at the flange-like rim of the capsule

pinched between the first and second engagement members 3,

4.

Figures 2a to 2c essentially show the same transition from
15 the capsule insertion state of the beverage production
module 2 to the final closure state of Fig. 2c¢, which is
only also the beverage production state of the beverage

production module 2.

20 After the end of the beverage production, the actuator
means 7 can again be manually and/or electrically operated
in order to transfer the beverage production module 2 back

to the opened capsule insertion state (Fig. 2e).

25 However, according to the invention, the transition from
the beverage production state (Fig. 2c) to the capsule
insertion state according to Fig. 2e 1is not simply a
reversal of the closing movement, i.e. the transfer of
Fig. 2a to Fig. 2c.

30
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 1is linearly



25 capsule insertion state as shown in Fig. 2e the perforation member 6 is finally made 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 30 engagement member 3
and will be discharged from the beverage module 2 thFdugh a opening 24 at the lower side of the
beverage production module 2. 14 Thus, the swivelling movement at the end of the trajectory of the
first capsule engagementenitser ifatifireesitherdischaige efthethpsulesrimpe retrasted position
e.g. towards a waste container placed inside the beverage 5 production machine and below the
beverage production module 2. While Fig. 2 in the above explanation mainly serve to illustrate the
functionality of the present invention, 10 further implementation details according to a first embodiment

of the present inventipnawill nowbe, exlained with referenge 1o kigs4 3, 4.ard 5oAs ShAWRA Fig. 5a
and 5b, the actuator mechanism 7 15 comprises a lever handle 9 acting on a knee-joint mechanism

e_
11, wherein thef&aremity df (e AREGA8r MEQHHISTH P befitftthe Sppodits @fd 5fthe febeFhandle 9
comprises a firgt conyohewverdsi20,This first gentroheirve 1 7.co00pgrates Witha guidingpiad6 which
is fixed to a U-shaped support member 25 which in its centre portion supports the perforation member

6 and the fluid SapPly 1425 BACR D tHE fHE BET 18626 bf the U-shaped support member 25 are

respectively provided with a guiding pin 16. The U-shaped support member 25 can be linearly
displaced vis-a-vis the hell-shaped member 13 by having a further 30 control pin 27 cooperate with an

axial slot 28 redpEivEy provided Gt ehch &ftfie SiteSuHate 61 HE HYIIIW BelFehibet 1307

10 member 6 and the surrounding walls of the opening in the
capsule 1 the perforation member 6 remains in the
protruded state and thus holds the capsule 1 in the hollow
bell member 13 of the first engagement member 3 when the
first engagement member 3 is transferred to the

15 intermediate state as shown in Fig. 2d.

This holding-back function of the perforation member 6 of
the first engagement member 3 thus leads to a separation
of the capsule 1 from the second capsule engagement member

20 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
25 capsule insertion state as shown in Fig. 2e  the
perforation member 6 is finally made 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
30 engagement member 3 and will Dbe discharged from the
beverage module 2 through a opening 24 at the lower side

of the beverage production module 2.



15 Therefore, the cooperation of the first guiding curve 17 with the guiding pin 16 is designed to
selectively displace the first engagement member 3, comprising essentially the U-shaped support
member 25 and the 5 attached perforation member 6 as well as the bell-shaped member 13. On the
other hand, the guiding curve 17 is designed to selectifely control a relative displacement of the
U-shaped support member 25 vis-a-vis the dome member 13 and thus a displacement of the
perforation merfibese 10hstagtiet 20 the U-shapaesuppolt rhbmber@5ads-ahks theadsmeshaped

member 13. As gane.seeninFigs, 340 . the Iyshawding Greye,1 7 issessentially composed of a first

linear section 29 and a 15 second linear section 30, being shorter than the first linear section 29 and
forming an obtiseSaniylé 9is-&bisthe firstingarsectidn 20N Whentstatingdrdm the éapsute thsertion

position (Fig. 2Q 3a.4a) the gujging pin 16 s made;to copperate withsthedirst ineansection 29 which
is designed to linearly and integrally displace the first engagement member 3. On the other hand, in
the final phase A% ien e firdesE éRGagetient MeAMEr 3EBpro&iEdheEbevBFLE Slottttion
state (transition{fsemkigs. 3b to 3c, 4b to 4c), the guiding pin 16 is made to cooperate with the second
linear section 30 of the guiding curve 17. This second linear section 30 is designed to essentially
control a relative 30 displacement of the U-shaped support member 25 and the fixedly attached

perforation memben 6 vis-agvis the deme:-skip memhker 23pibnation mainly serve to
illustrate the functionality of the present invention,

10 further implementation details according to a first
embodiment of the present invention will now be explained

with reference to Figs. 3, 4 and 5.

As shown in Fig. b5a and 5b, the actuator mechanism 7
15 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 lever handle

9 comprises a first control curve 17.

20 This first control curve 17 cooperates with a guiding pin
16 which is fixed to a U-shaped support member 25 which in
its centre portion supports the perforation member 6 and

the fluid supply 14.

25 Each of the two outer legs 26 of the U-shaped support

member 25 are respectively provided with a guiding pin 16.

The U-shaped support member 25 can be linearly displaced
vis—a-vis the bell-shaped member 13 by having a further
30 control pin 27 cooperate with an axial slot 28
respectively provided at each of the side surfaces of the

hollow bell member 13.



Therefore, it is due to this specific design of the guiding curve 17 (having at least two different
sections) that (cooperation with the first linear segment 29) the capsule is held in a defined position
before (cooperation 5 with the second linear segment 30) the perforation member 6 is made to open
the capsule. Other functional couplings between the métion control of the perforating means and at
least one of the engagement 10 members can be thought of which also guarantee a immobilisation of
the capsule in thepegforation pgositiondraderedit isqyerfofatédi at ifsiiiuid intetdacel Asugarebelseen

particularly from figyres,3d., 4a, G, d and 15.g.the giding pin 16 isnatonly made tp.cooperate with the

first guiding curve 17 (being part of the actuator mechanism 7), but also with a second guiding curve
18 provided in thedateraldvalls st thefcdsiig 1FoRheBevetageBEGEtion Moduf®PPZE AStaN be

seen from the figures, also the secopd gyiding surye @J?Mosﬁgy%@ﬂeagstwoa‘?iﬁefe@ﬁe
segments, such as for example an essentially horizontal linear segment 21 and an inclined linear

segment 20 befgTaeADEB A TEATIEHY FTHHE Produle® Dutd the?toopBratiBh bf tHd &g pin 16

with this particylargesigniof thecsecangd.guiding eunve A8, the fisst gngagerent mepaber 3 cargies out
an essentially 30 linear relative movement vis-a-vis the second engagement member 4 when the first
and the secon rﬁ?néﬁﬁ@Ftlvely control a relative displacement of

the U-shaped support member 25 vis—-a-vis the dome member
13 and thus a displacement of the perforation member 6
10 attached to the U-shaped support member 25 vis-a-vis the

dome-shaped member 13.

As can be seen in Figs. 3 to 5, the first guiding curve 17
is essentially composed of a first linear section 29 and a
15 second linear section 30, being shorter than the first
linear section 29 and forming an obtuse angle vis—-a-vis

the first linear section 29.

When starting from the capsule insertion position (Fig.
20 3a, 4a), 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 (transition from Figs. 3b to 3c, 4b to 4c), the
guiding pin 16 is made to cooperate with the second linear
section 30 of the guiding curve 17. This second linear
section 30 1is designed to essentially control a relative
30 displacement of the U-shaped support member 25 and the
fixedly attached perforation member 6 vis—a-vis the dome

ship member 13.



are close together, while the upwards inclined second linear segment 20 of the control curve 18 results
in the swivelling movement of the first engagement member 3 such 17 that the half dome defined by
the bell member 13 is rotated slightly downwards, as it is illustrated in figure 3e. 5 As shown in Fig. 7a
to 7c, the actuator mechanism 7 of the second embodifient comprises a drawer 34 acting on a
coupling element 39 which in turn is coupled to the guiding pin 16 of the first engagement member 3.
10 The drawer 344s adapted tolde mahuallyoperated-by a ussreWwhehomovingittie drafvert3as the

movement via the coupling element 39 will be fransferred to the pin 16 efthe first engagement

member so thaf by operating the drawer 34 the capsule is transferred from the capsule 15 insertion
state to the engatemenESRREWith @TeVerse moveméntsiihel disver 32trEeapsule’l istiberated

from the engagement statg ang can bedischarged, Jhedrawer 34 isattached te ansaside obthe
casing 19. As 20 shown in Fig. 7a to 7c the drawer is attached to the top of the casing 19. The drawer

34 hereby 1% att4th8d FitveaBlytdInd 2SAG 19S55 Bibt the drawtt A Bé higved e Alfifection

parallel to the side; ef thecasing 1Y ta,which itisattached. 25 The drawer 34 cooperates with one end
of the coupling element 39 so that the movement of the drawer 34 is transferred to the coupling

element 39. The other end of the coupling element 39 cooperates with the pin 16 of the 30 first
engagement merwer 3 sorthatiipddm the mavenent Bt theseoupling elepient 39 istiansferredto the
guiding pin 16 and thereb%/ to the first engagement member 3.
the perforating means and at least one of the engagement
10 members can be thought of which also guarantee a
immobilisation of the capsule in the perforation position

before it is perforated at its liquid inlet face.

As can be seen particularly from figures 3d, 4a, c¢, d and
15 e, the guiding pin 16 is not only made to cooperate with
the first guiding curve 17 (being part of the actuator
mechanism 7), but also with a second guiding curve 18
provided in the lateral walls of the casing 19 of the
beverage production module 2.
20
As can be seen from the figures, also the second guiding
curve 18 1is composed of at least two different segments,
such as for example an essentially horizontal linear
segment 21 and an inclined linear segment 20 being raised

25 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
30 linear relative movement vis—-a-vis the second engagement
member 4 when the first and the second engagement member
are close together, while the wupwards inclined second
linear segment 20 of the control curve 18 results in the

swivelling movement of the first engagement member 3 such



18 The drawer 34 is a substantially flat element covering at least partially the side of the casing 19 to
which it is moveably attached. The casing 19 hereby provides a guiding bar 35 for enabling the
movement of the drawer 34 and at 5 the same time limiting the movement of the drawer 34 in a
direction parallel to the side of the casing 19 to which tfe drawer 34 is attached. On each side of the
drawer 34 a drawer pin 37 is provided. 10 This drawer pin 37 slides within a bar opening 36 provided
on both sides of i drdwer 34 vithin dee'guidiag bards. Alteridtivelpathe guidingsar 35 andhe bar

opening 36 can he sepay a&%dié%glfﬂg the gHidingsbar 33 extends along,the, whalg side ofithg,casing 19

and the bar opening is 15 provided beyond or above the guiding bar 35. When moving thé drawer 34
the drawer pin 3% slides along the bar opening 36 and the drawer pin 37 is further provided to operate
with a hole 52 at one end of the 20 coupling element 39. Thereby, when moving the drawer 34 one

end of the coupling element 39 executes a movement parallel to the movement of the drawer 34 and
along the side &thé e8¥ingi19. 259Fig’ #1 SRS a détgiled Vet orthBLotpiig Blemétt 39 4ccording

to the second egbediment ahtheipresent inygptians dhe eoupling,glement 39 hasia gubstantially
longitudinal shape and substantially comprises tow 30 sections, namely a first cmﬁ)ling element

section 50 and a¥&bhEEoUpliAG elEmentseltibrF51. The sEESAd settio 815 SHortefin fehgth than
the first sectiondhfi and fprpisnan ebtiseangle witbithe figst section Sdember 3.

10 The drawer 34 1is adapted to be manually operated by a
user. When moving the drawer 34, the movement wvia the
coupling element 39 will be transferred to the pin 16 of
the first engagement member so that by operating the
drawer 34 the capsule 1is transferred from the capsule

15 insertion state to the engagement state. With a reverse
movement of the drawer 34 the capsule 1 is liberated from

the engagement state and can be discharged.

The drawer 34 is attached to one side of the casing 19. As
20 shown in Fig. 7a to 7c the drawer 1is attached to the top
of the casing 19. The drawer 34 hereby 1is attached
moveably to the casing 19, so that the drawer 34 can be
moved in a direction parallel to the side of the casing 19
to which it is attached.
25
The drawer 34 cooperates with one end of the coupling
element 39 so that the movement of the drawer 34 1is
transferred to the coupling element 39. The other end of
the coupling element 39 cooperates with the pin 16 of the
30 first engagement member 3 so that in turn the movement of
the coupling element 39 is transferred to the guiding pin

16 and thereby to the first engagement member 3.



19 At the end of the first section 50 a hole 52 is provided for cooperating with the drawer pin 37. Two
further longitudinal openings are provided in the coupling element 39 which form a first guiding curve
41 and a second 5 guiding curve 44. The second guiding curve 44 extends over the whole second
section 51 and over a part of the first section 50. Therédy the second guiding curve 44 comprises a
first 10 linear section 42 along the second section 51 of the coupling element 39 and a second linear
section 43 alongtepalt ofvthe first seetion 501t teercaapling dldment Saitefirst &Y secortl liear

section 42, 43 foming g.obtuse Angle, 15 Along the firstsection a0 betveey the hole 32 andthe

second guiding curve 44 the first guiding curve 41 is provided which extends partially over the first
section 50. 20 WithefelEncd torFige ¢ anth® tieegataded furetiv RNty BF thel detbator Fechisrfism

according to thg second embodiment wilbnow furthey besxplained. s Adfixgebpin 49 is provided on
the casing 19 and fixedly attached to the casing 19. The fixed pin 40 operates with the first guiding
curve 41 of the 'CdBpMATGElemEnt 391 THE HRE guitfing evBA I cothetdtfg Wit e fixedidin 30 40

has an elongated shape.cthedixeshpin serves sHbstantially s a-eentre-efiratation of the,goupling
element 39. Due to the elongated shape of the first guiding curve 41 in addition to the rotational

movement of tHe"Soupiing Blemant 89 ardutd e fixed pin 40 a slight 20

On each side of the drawer 34 a drawer pin 37 is provided.
10 This drawer pin 37 slides within a bar opening 36 provided
on both sides of the drawer 34 within the guiding bar 35.
Alternatively, the guiding bar 35 and the bar opening 36
can be separated so that the guiding bar 35 extends along
the whole side of the casing 19 and the bar opening is

15 provided beyond or above the guiding bar 35.

When moving the drawer 34 the drawer pin 37 slides along
the bar opening 36 and the drawer pin 37 1is further
provided to operate with a hole 52 at one end of the

20 coupling element 39.

Thereby, when moving the drawer 34 one end of the coupling
element 39 executes a movement parallel to the movement of
the drawer 34 and along the side of the casing 19.
25
Fig. 11 shows a detailed wview of the coupling element 39
according to the second embodiment of the present
invention. The coupling element 39 has a substantially
longitudinal shape and substantially comprises tow
30 sections, namely a first coupling element section 50 and a
second coupling element section 51. The second section 51
is shorter in length than the first section 50 and forms

an obtuse angle with the first section 50.



lateral movement is possible. The lateral movement and the rotational movement thereby
superimpose. Thereby, when moving the drawer 34 the coupling element 39 5 executes a
substantially rotating movement around the fixed pin 40. The second guiding curve 44 is made to
cooperate with the guiding pin 16 of the first engagem&ht member 3. Thereby, 10 when moving the
drawer 34 in a first direction caused by the substantially rotational movement of the coupling element
39 around the fixed e 46 e glididppih16s is mevéd ima 8€conddifeetion daé tocthevcobp@ration
with the secondfggidirtgog%;gg £4; 1his sagand dirgction,is 15, substantially an epposite dirggtion to the
first movement direction of the drawer 34. As can be seen in Fig. 7 and 8 the second guiding curve 44
is essentially corfipesédiefia fifst HRear settion 42 ai@d120esecondlinear SeEtior 43, ety Bhorter
than the first lingar sggtion, 42-and forming anebtuse angle, vissaMisthesfirstlingar section 424When
starting from the capsule insertion position Fig. 7a 25 and 8a, the guiding pin 16 is made to cooperate
with the first Iin@&r@é&iﬁ)n%ﬁ%ﬁicl&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 30 engagement member 3
approaches the beverage production state (transition from Fig. 7b to 7c and 8b to 8c), the guiding pin
16 is made to chBperdte With tHE $8dod ﬁﬁJé:aY%eét‘Il*or?Z%%F%n% SBEOhd 'GUidifg edive ¥ THe second

section 51 and over a part of the first section 50.
Thereby the second guiding curve 44 comprises a first
10 linear section 42 along the second section 51 of the
coupling element 39 and a second linear section 43 along a
part of the first section 50 of the coupling element, said

first and second linear section 42, 43 forming an obtuse

angle.

15
Along the first section 50 between the hole 52 and the
second guiding curve 44 the first guiding curve 41 1is
provided which extends partially over the first section
50.

20

With reference to Fig. 7 and 8 the detailed functionality
of the actuator mechanism according to the second

embodiment will now further be explained.

25 A fixed pin 40 1is provided on the casing 19 and fixedly
attached to the casing 19. The fixed pin 40 operates with
the first guiding curve 41 of the coupling element 39.

The first guiding curve 41 cooperating with the fixed pin
30 40 has an elongated shape. The fixed pin serves
substantially as a centre of rotation of the coupling
element 39. Due to the elongated shape of the first
guiding curve 41 in addition to the rotational movement of

the coupling element 39 around the fixed pin 40 a slight



linear section 43 is designed to essentially control a 21 relative displacement of the U-shaped support
member 25 and the fixedly attached perforation member 6 vis--vis the dome shaped member 13. 5 In
addition to the cooperation with the second guiding curve 44 in accordance with the first embodiment,
the guiding pin 16 is also designed to cooperate with tf& second control curve 18 provided in the
lateral walls of the casing of the beverage production module 2. 10 With reference to Fig. 8a to 8c
further details of #e sedortPEmibodimernt Wit note explainetia The arawer s epmprises atfolding

element 48 adapted, 1o be gripRed by a,userwhae wants to-mapually. operate the drawer 34. The 15

holding element 48 further serves for stopping the movement of the drawer 34 when the drawer is
moved from the capsule insertion state to the capsule engagement state. The holding element 48 is

herefor formed aga-plgle atiacheddothe drawer 34 foroing a substantially 29?‘3%@9&@@{ aggle with
the slidinggart of the drawer 34. The drawer 34 in addition comprises a capsule insertion slot 38 which

enables the insBiRINVGEE capsulé UBR)E 83 shdlvsithe e gy prdticaBR Mod & 2iRdhe dapsule 25
insertion state. in thig state thepdrawer 34 has been moved into a direction away from the beverage
production module so that a significant part of the drawer 34 protrudes the casing 19. The movement
in a direction away from the casing 19 is stopped by the drawer pin 37 when 30 reaching the end of
the bar openingr86é. Ipdhiscapgulednsertion state the capsuleiwsertion staisdSefdhe drawema4 is
placed above and in alignment with the capsule insertion slot 8 of the beverage production module 2
so that a capsufe't ChRhein8erted. 22 Fot mdvind the it 8rgsdemet hémber 3 {atwaratYhe
second en@agennent memberd the-drawew34 hag to be pushedsin additection dowargs dbe beverage
prOducuonmoq%.eez'substantially rotational movement of the coupling
element 39 around the fixed pin 40, the guiding pin 16, is
moved in a second direction due to the cooperation with
the second guiding curve 44. This second direction is
15 substantially an opposite direction to the first movement

direction of the drawer 34.

As can be seen in Fig. 7 and 8 the second guiding curve 44
is essentially composed of a first linear section 42 and a
20 second 1linear section 43, being shorter than the first
linear section 42 and forming an obtuse angle vis—-a-vis

the first linear section 42.

When starting from the capsule insertion position Fig. 7a
25 and 8a, the guiding pin 16 1is made to cooperate with the
first linear section 42 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
30 engagement member 3 approaches the beverage production
state (transition from Fig. 7b to 7c¢ and 8b to 8c), the
guiding pin 16 is made to cooperate with the second linear
section 43 of the second guiding curve 44. The second

linear section 43 1is designed to essentially control a



5 The drawer pin 37 thereby cooperates with the coupling element 39 which in turn executes a
substantially rotational movement around the fixed pin 40 and thereby cooperates with the guiding pin
16 so that the first engagement member 3 is moved towards the second engagement 10 member 4. In
the capsule engagement state as shown in Fig. 8c the2dirawer 34 is substantially in alignment with the
casing 19 and only the holding element 48 of the drawer 34 protrudes 15 the casing 19. As can be
seen from Fig. 8& 16 B¢ the dranet 349sguided hlohg @ guitimg bar35sprenided ondoie Sidés of the

drawer 34. As the holding efemenh48 has.a shape hatis 20,greater thanthe gyiding bay 3p5.the

movement of the drawer 34 is stopped by the holding element 48. Further, a recess 49 in the guiding
bar 35 may be prvidEd'® Folehe HOINIRE element 48 or parts of the holding element 48 when the
drawer 34 is pushed in direction of the casing 19. 25 Alternatively, instead of stopping the movement
of the drawer 34 by the holding element 48, the movement of the drawer 34 in both directions may be
stopped by’the Hrawii pirk 32 WhéR reBBRing PSS 6 the Bai-Opehity 38°80 1espattivitly' As

shown in Fig. 94he inrteripy funetions ebtheheverage produgtion medide 2aeeRrding o thersecond
embodiment
guiding pin 16 1is also designed to cooperate with the
second control curve 18 provided in the lateral walls of
the casing of the beverage production module 2.
10
With reference to Fig. 8a to 8c further details of the
second embodiment will now be explained. The drawer 34
comprises a holding element 48 adapted to be gripped by a
user who wants to manually operate the drawer 34. The
15 holding element 48 further serves for stopping the
movement of the drawer 34 when the drawer 1is moved from
the capsule insertion state to the capsule engagement
state. The holding element 48 is herefor formed as a plate
attached to the drawer 34 forming a substantially
20 rectangular angle with the sliding part of the drawer 34.

The drawer 34 1in addition comprises a capsule insertion
slot 38 which enables the insertion of a capsule. Fig. 8a
shows the beverage production module 2 in the capsule
25 insertion state. In this state the drawer 34 has been
moved into a direction away from the beverage production
module so that a significant part of the drawer 34
protrudes the casing 19. The movement in a direction away
from the casing 19 is stopped by the drawer pin 37 when
30 reaching the end of the bar opening 36. In this capsule
insertion state the capsule insertion slot 38 of the
drawer 34 1is placed above and in alignment with the
capsule insertion slot 8 of the beverage production module

2 so that a capsule 1 can be inserted.



correspond to the interior functions and movements of the 23 beverage production module according
to the first embodiment. With movement of the drawer 34 the coupling element 39 operates with the
guiding pin 16 in a way, that the first engagement member 3 is moved towards the second 5
engagement member 4 in order to clamp the capsule 22and in the capsule engagement step then the
perforation member 6 will perforate the capsule. As shown in Fig. 7a to 7c and 8a to 8c, knobs 45 are
10 attached to the casing 19. The knobs 45 hereby serve for attaching a cover 46 to the casing 19. As

shown in Fig. 1D & coygyr A is attached:tp the knghs 4o, he.coyerdb.nereby exignds ove those parts

of the casing where moving elements are provided. Specifically, the cover 46 extends 15 over the part

of the casing 19 ¥ tHEHIRTG e MEREY isprovided aat 3 additibr extendsoverd paft of the

top of the casing19where dhe driawer 345 ga0oving. THeRoveL46 Rewhy n Agy CAsE is ROt £xtending
over the capsule insertion slot 8 of the casing in order to allow 20 the insertion of a capsule. The cover
46 in addittbn mMaFcofiptiéera dovBr extenSidBREAPWhiGPeRehas afony thé lafehal side'Bt thé €asing 19

and covers the dineapart 23 of thgrseeand gontrol gurye 18x25.Qther mgchaniga! x glectria v
implementations can be thought of for guaranteeing a composite trajectory of the first engagement

member such thatiA ardlddses the beberage uthién tateethe BvG erfdagdhfént e s3,4
are moved in adipepetelatie trajectory: whileghey argy 30omevedgelative teach other inia-different
trajectory (different angle an/or curvature) when distanced from each other. 24 With reference to

figures 6a to 6¢HEW ATURREr BSPEEt of the SreBaNEMVERIGH Wil b expIanRac ACRSRIHTY o this
aspect the@apsidedds pee-positioned

In the capsule engagement state as shown in Fig. 8c the

drawer 34 is substantially in alignment with the casing 19

and only the holding element 48 of the drawer 34 protrudes
15 the casing 19.

As can be seen from Fig. 8a to 8c the drawer 34 is guided
along a guiding bar 35 provided on both sides of the
drawer 34. As the holding element 48 has a shape that is

20 greater than the guiding bar 35 the movement of the drawer
34 is stopped by the holding element 48. Further, a recess
49 1in the guiding bar 35 may be provided to house the
holding element 48 or parts of the holding element 48 when
the drawer 34 is pushed in direction of the casing 19.

25
Alternatively, instead of stopping the movement of the
drawer 34 by the holding element 48, the movement of the
drawer 34 in both directions may be stopped by the drawer
pin 37 when reaching the ends of the bar opening 36,

30 respectively.

As shown in Fig. 9 the interior functions of the beverage
production module 2 according to the second embodiment

correspond to the interior functions and movements of the



5 by pre-fixation means, such as for example flexible capsule pre-fixation arms 12. When seen from
above (figure 6) the arms 12 are provided at the lateral sides of the capsule. 10 The flexible arms 12
respectively present a vertical groove 31 made to engage with the rim of the capsule 1. Therefore,
when the capsule 1 is inserted manually by a user fro@3the top of the beverage production module, it
15 will be initially pre-positioned and held in place by the flexible arms 12. Note that this pre-fixation
position as shoR@viAfigtfe 6 Rl dvd same position as thecfirval beveragd prodiéton pbsitivh (figure

6¢). 20 Actually, when;the first epgagementmemper 3 is made o approagh the second sngagement

member 4, the front side of the bell-shaped member 13 of the first engagement member 3 will push
against the rim ®t #egapsile 2PRAFERe tHe Bapdife Bav@ithe préfixafion Positiehd ¥y thehrdrtical 25

grooves 31 and-will displage (push)the-capswlg.ide the final heverage praductioppositionassshown in
figure 6¢. To this regard means can be provided to actively disengage the rim of the capsule 1 with the

pre-fixatior’ me&RS 30 THSRBIC L 124 ASShorEFariicuISAFIFRiGHe e BRe fifst Engagerhent

member 3 can be ©peratively-conngsteshio disengagement meaas S2 whieh €ogperatenwith asslanted
surface 33 of the flexible arms 12 in order to push the flexible arms 12 to the outside and thus to

disengage the ®5Nerk&d Gra6\ves 31'6f frefakifle arms 12 from the rim of the capsule 1. Thus, when
the front surface of the bell-shaped member 13

As shown in Fig. 7a to 7c and 8a to 8c, knobs 45 are
10 attached to the casing 19. The knobs 45 hereby serve for
attaching a cover 46 to the casing 19. As shown in Fig. 10
a cover 46 1is attached to the knobs 45. The cover 46
hereby extends over those parts of the casing where moving
elements are provided. Specifically, the cover 46 extends
15 over the part of the casing 19 where the coupling element
39 is provided and in addition extends over a part of the
top of the casing 19 where the drawer 34 is moving. The
cover 46 hereby 1in any case 1s not extending over the
capsule insertion slot 8 of the casing in order to allow
20 the insertion of a capsule. The cover 46 1in addition may
comprise a cover extension 47 which extends along the
lateral side of the casing 19 and covers the linear part

21 of the second control curve 18.

25 Other mechanical or electric implementations can be
thought of for guaranteeing a composite trajectory of the
first engagement member such that in and close to the
beverage production state the two engagement members 3, 4
are moved in a linear relative trajectory, while they are

30 moved relative to each other in a different trajectory
(different angle an/or curvature) when distanced from each

other.



5 of the first engagement member 3 is taking over the positioning of the capsule 1, the capsule 1 is
made to be disengaged from the flexible arms 12 serving as pre-fixation means. 10 In the beverage
production position as shown in figure 6c, the rim of the capsule 1 is pushed behind the grooves 31 of
the flexible arms 12. Now, when after completion of thé#beverage production the 15 first engagement
member 3 is moved rearwards (to the top in figure 6) and the capsule 1 is only held by a frictional
engagement of'thé perfofationmember 61 therdiseagagemént member 8R10f s fisst eAgagerhent

member 3 will again gpaperate with specifically: designed spfages 40 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. To summarize, where the design as shown in figure 6 the 25 capsule 1 can be pre-positioned

in a position WFA@&W@”@HY otfset frogy the-beverageproduetion positigncThe capsule dds
pre-positioned in this position until the front surfaces of the bell-shaped member 13 engages the rim of

the capsulé 1. 98 Listist réferénde SignBatapsulesBevetdge pRIduchSARIdUIe 318teiiasyement
member 42fld engagement membersingredies 12. When seen from above (figure

6) the arms 12 are provided at the lateral sides of the

capsule.

10 The flexible arms 12 respectively present a vertical

groove 31 made to engage with the rim of the capsule 1.

Therefore, when the capsule 1 1is inserted manually by a
user from the top of the beverage production module, it
15 will be initially pre-positioned and held in place by the
flexible arms 12. Note that this pre-fixation position as
shown in figure 6 1is not the same position as the final

beverage production position (figure 6c).

20 Actually, when the first engagement member 3 is made to
approach the second engagement member 4, the front side of
the bell-shaped member 13 of the first engagement member 3
will push against the rim of the capsule 1, will make the
capsule leave the pre-fixation position in the vertical
25 grooves 31 and will displace (push) the capsule 1 to the

final beverage production position as shown in figure 6c.

To this regard means can be provided to actively disengage
the rim of the capsule 1 with the pre-fixation means
30 (flexible arms) 12. As shown particularly in figure 6Db,
the first engagement member 3 can be operatively connected
to disengagement means 32 which cooperate with a slanted
surface 33 of the flexible arms 12 in order to push the

flexible arms 12 to the outside and thus to disengage the



6perforation member 107actuator mechanism 8capsule insertion slot of (2) 9lever handle 10axis
11knee joint mechanism 1512capsule pre-fixation arms 13bell-shaped dome of (3) 14fluid supply for
(6) 15Coupling of (3) and (6) 16Guiding pin 20171st Control curve 182nd Control curve, arranged in
(19) 19Casing of (2) 20Rotation part of (18) 25

vertical grooves 31 of the flexible arms 12 from the rim

of the capsule 1.

Thus, when the front surface of the bell-shaped member 13
5 of the first engagement member 3 1is taking over the
positioning of the capsule 1, the capsule 1 is made to be
disengaged from the flexible arms 12 serving as pre-

fixation means.

10 In the beverage production position as shown in figure 6c¢c,
the rim of the capsule 1 is pushed behind the grooves 31
of the flexible arms 12.

Now, when after completion of the beverage production the
15 first engagement member 3 is moved rearwards (to the top
in figure 6) and the capsule 1 is only held by a
frictional engagement of the perforation member 6, the
disengagement member 32 of the first engagement member 3
will again cooperate with specifically designed surfaces
20 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.

To summarize, where the design as shown in figure 6 the
25 capsule 1 can be pre-positioned in a position which 1is
horizontally offset from the beverage production position.
The capsule 1 is pre-positioned in this position until the
front surfaces of the bell-shaped member 13 engages the

rim of the capsule 1.
30



21Linear part of (18) 2522Flange-like rim of (1) 23Holding flange of (4) 24Discharge opening of (19)
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of (17) 302fld linear section of (17) 31groove of (12) 27 32disengagement member 33slanted surface
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List of reference signs

1 Capsule
5 2 Beverage production module
3 1% engagement member
4 2nd engagement member
5 ingredients
6 perforation member
10 7 actuator mechanism
8 capsule insertion slot of (2)
9 lever handle
10 axis
11 knee joint mechanism
15 12 capsule pre—-fixation arms
13 bell-shaped dome of (3)
14 fluid supply for (6)
15 Coupling of (3) and (6)
16 Guiding pin
20 17  1°° Control curve
18 2" Control curve, arranged in (19)
19 Casing of (2)
20 Rotation part of (18)
21 Linear part of (18)
25 22 Flange-like rim of (1)
23 Holding flange of (4)
24 Discharge opening of (19)
25 U-shaped support member
26 Legs of (25)
30 27 Guiding pin
28 Axial slots in (13)
29 1°° linear section of (17)
30 274 linear section of (17)

31 groove of (12)
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27

32 disengagement member
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35 guiding bar

5 36 bar opening
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39 coupling element
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10 41 first guiding curve
42 first linear section of (44)
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44 second guiding curve
45 knob

15 46 cover
47 cover extension

48 holding element

49 recess

50 first coupling element section
20 51 second coupling element section

52 hole 52



49recess 50first coupling element section 2051second coupling element section 52hole 52 Claims 5
1.A beverage production machine (2) designed for producing a beverage from a capsule (1), the
beverage production machine having a module (2) comprising a first capsule engagement member (3)
which can be displaced relative to a second, co-operaiihg capsule engagement 10 member (4)
between an opened capsule-insertion position and a closed capsule-engagement position wherein the
module is designed for injecting water into a capsule and draining a beverage from the capsule while
the capsule is in a beverage production position, 15 wherein the first engagement member (3)
comprises a hollow bell member (13) and is provided with capsule opening means (6),
whereintherelafi/etfidtacementisacombined displacement comprising a linear displacement when the
20 first and second capsule engagement members (3, 4) are close together and a swivelling
movement when they are distanced from each other, and wherein the swivelling movement is

designed 8 disfodge the cRE¥AET I fromGiE Giitheenghgsméntmernbers G4) 28%He bEG&rage
production maghing;(2) being gharacterized in thatithefirst epgagement mempge (3his-previged with a

liquid supply (14) which is in fluid connection with the opening means (6). . . ,
production machine having a module (2) comprising a first
capsule engagement member (3) which can be displaced
relative to a second, co-operating capsule engagement

10 member (4) between an opened capsule-insertion position
and a closed capsule—-engagement position wherein the
module 1is designed for injecting water into a capsule and
draining a beverage from the capsule while the capsule is
in a beverage production position,

15 wherein the first engagement member (3) comprises a hollow
bell member (13) and 1s provided with capsule opening
means (6),
wherein the relative displacement is a combined
displacement comprising a linear displacement when the

20 first and second capsule engagement members (3, 4) are
close together and a swivelling movement when they are
distanced from each other, and
wherein the swivelling movement 1is designed to dislodge
the capsule (1) from one of the engagement members (3,4),

25 the beverage production machine (2) being characterized in
that the first engagement member (3) is provided with a
liquid supply (14) which is in fluid connection with the

opening means (6).

30 2. The machine according to claim 1,
wherein the first and the second capsule engagement
members (3, 4) comprise an element which is conformal to

at least a portion of the outer shape of the capsule (1).



30 2.The machine according to claim 1, wherein the first and the second capsule engagement
members (3, 4) comprise an element which is conformal to at least a portion of the outer shape of the
capsule (1). 29 3. The machine according to any of the preceding claims, wherein the module (2)
further comprises pre-fixation means (12) which are pP8vided at a lateral side of the capsule (1) and
which are designed to engage with a rim of 5 the capsule (1) for fixation of the capsule (1) close to the
second engagement Mémber 41k Thednaching aceording & aly of tegsrededinglainiss wherein
the second engagemet member (4) copaprises meaps 10 Jor opeping.the face, ot the;capstile, (1)
adjacent to the second engagement member (45. 5. The machine according to any of the preceding
claims, whereiffYaodule {2) EBAphises Medisofor detiveyt 1 Frettactitiopthe Eapsulee@) B the

closed capsuleengagement pogitign e, agapsule dischaygeposition g yvhich;the capsuile (19 4s
discharged from the module and which is offset relative to the vertical of the beverage flow path. 20 6.

The machifie aé&6idiRgRe ¢lim 6L Wwhefdin tHetrstisting mebhs afeBesigRed to lingafly Fetkatt the
capsule (1) fromithe beveragedrgdyetiompositigmand disjodge the capsule (1) from one of the

4. The machine according to any of the preceding claims,
wherein the second engagement member (4) comprises means
10 for opening the face of the capsule (1) adjacent to the

second engagement member (4).

5. The machine according to any of the preceding claims,
wherein the module (2) comprises means for actively
15 retracting the capsule (1) from the closed capsule-

engagement position to a capsule discharge position in
which the capsule (1) 1is discharged from the module and
which is offset relative to the vertical of the beverage
flow path.
20
6. The machine according to claim 5,
wherein the retracting means are designed to linearly
retract the capsule (1) from the beverage production
position and dislodge the capsule (1) from one of the
25 engagement members (3,4), and
wherein the retracting means are further designed to

retract the capsule in a swivelling end movement.

7. The machine according to any of claims 5 to 6,

30 wherein the retracting means comprise at least one
abutting means engaging the capsule (1) when linearly
retracting the —capsule from the Dbeverage production
position so that the capsule (1) is forced to leave one

(3) of the capsule engagement members (3,4).



25 engagement members (3,4), and wherein the retracting means are further designed to retract the
capsule in a swivelling end movement. 7. The machine according to any of claims 5 to 6, 30 wherein
the retracting means comprise at least one abutting means engaging the capsule (1) when linearly
retracting the capsule from the beverage production p#sition so that the capsule (1) is forced to leave
one (3) of the capsule engagement members (3,4). 30 8. The machine according to any of the
preceding claims, wherein the opening means are perforation means which are functionally associated

with one of the first ang;second;5 engagementimempgrs, (3, 4) andidesigned to;be displaged at least

partially together with the associated engagement member (3, 4). 9. The machine ac_cording'to any of
claims 2 to 8, 10hfFEreih theDpeRRY MEars B)aré EBntPSlieEtBBpertheapsule {d Fivhite the

capsule (1) is retainediip.the defined;pesition by the-condermal element efithgengagerentyngmbers
(3, 4). 15 10. The machine according to any of the preceding claims, wherein in the closed

capsule-enyagEmeAEFESitEn, 2EPGIGBA of the Heverdde BGtTct B e Eapsife @) FOUACHRIET or

protrudes out of thesmodide s@ dhatthe-bexarage flaw path of the £apsuleLd) is noh ntersasting 20
parts of the module. 11. A method for operating a beverage production system comprising a module

(2) and a capsdte DFdontdininy ingredients (5), 25 wherein the module (2) injects (6) a liquid into the
capsule (1) in order to produce a beverage, and wherein the module (2) comprises at least a first
capsule engagement member and a co-operating second engagement member (3, 4), the method

comprising the followind Step 302 pré-posiioniig the cpsule’(15 tiodetothé Relond engagement
member (4) befare itds engageddpetherfisstnareinseconq capsule-engagament membersny the

capsule (1) while the capsule (1) 1is retained in the
defined ©position by the conformal element of the

engagement members (3, 4).

15 10. The machine according to any of the preceding claims,
wherein 1in the closed capsule-engagement position, a
portion of the Dbeverage outlet of the capsule (1) 1is
uncovered or protrudes out of the module so that the
beverage flow path of the capsule (1) is not intersecting

20 parts of the module.

11. A method for operating a beverage production system
comprising a module (2) and a capsule (1) containing
ingredients (5),
25 wherein the module (2) injects (6) a liquid into the
capsule (1) in order to produce a beverage, and
wherein the module (2) comprises at least a first capsule
engagement member and a co-operating second engagement
member (3, 4), the method comprising the following steps:
30 - pre-positioning the capsule (1) close to the second
engagement member (4) before it is engaged by the first
and second capsule engagement members,
-moving the first capsule engagement member (3) relative

to the second capsule engagement member (4) into a closing



-moving the first capsule engagement member (3) relative to the second capsule engagement member
(4) into a closing 31 position, in which the capsule (1) is fixedly held in position by an engagement
with an at least partially conformal part of the first engagement member (3), and the capsule (1) is
opened by a capsule opening means (6), the 5 first caplsule engagement member comprising a hollow
bell member (13) and being provided with said capsule opening means (6), the relative displacement
is a combined displacément comprisiaga lindsr displaeehfenthenithe firskand gecondd 0 capsule

engagement members (3, 4)are clase together and a syivelling moyement when they are gisfanced

from each other, wherein thé swivelling movement is designed to dislodge the capsule (1) from one
of the engagenfetit hveiiBersq@m), 25 ahbSnjeétitg intd eroipferior dreapsdle (2) thretigh §&id capsule

opening means{(6) &Jiowid to)producg,thebevsrage. 202, Methed aceerding:toclaigy 11, mherein the
capsule is pre-positioned horizontally offset from the beverage production position. 13. The method
according tb cldifr PI olC B2 D5 Hh &R FPHRSPENIMGTRESAS (6 desighed totse- disPlabsd at least

partially togethefawithe the @sspciated engagemepbmemleryith said capsule opening
means (6),
the relative displacement 1is a combined displacement
comprising a linear displacement when the first and second
10 capsule engagement members (3, 4) are close together and a
swivelling movement when they are distanced from each
other,
wherein the swivelling movement is designed to dislodge
the capsule (1) from one of the engagement members (3,4),
15 and
injecting into the interior of capsule (1) through said
capsule opening means (6) a liquid to produce the

beverage.

20 12. Method according to claim 11,
wherein the capsule 1is pre-positioned horizontally offset

from the beverage production position.

13. The method according to claim 11 or 12,
25 wherein the opening means (6) are designed to be displaced
at least partially together with the associated engagement

member.



