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25 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 resulting beverage flows out of the capsule
either through en outlet provided in the capsule or/and produced by the machine during the

30 capsule engagement and falls by gravity in a cup. Once the beverage has been delivered, the
first engagement member moves back to the capsule discharge position dragging the capsule
towards a position offset relative to the vertical of the beverage flow path. The movement of the
first engagement member is a combination of a linear movement and an end swivelling

movement so that the capsule can fall by gravity from the first engagement member.
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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.

20
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 :

25 . 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 capsule is discharged

30 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 the
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15  vertical of the beverage flow path that is to the beverage production position.

The module comprises means for displacing the first capsule engagement member
between the two positions.

Generally the module is designed for injecting water into the capsule and draining the
beverage from the capsule while the capsule is in the beverage production position.

20 The capsule of the system of the present invention comprises an enclosure in which
beverage ingredients are contained. These ingredients can be for example selected in the
following list : tea leaves, herbal or fruit tea leaves, roast and ground coffee, soluble beverage
ingredients, ... The enclosure is usually a cup-shaped housing which can encompass different
cross sections such as triangular, circular, ellipsoid, egg-shaped, square, rectangular or

25  polygonal section. The enclosure is usually closed by a 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

30  be sufficiently 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 bell member. By “conformal”, it
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25 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.

According to the invention the module comprises also means for engaging the rim of the

30 capsule that extends beyond the first capsule engagement member when the first 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.

Preferably in the module of the system of the present invention the means for actively



If the capsule section presents a symmetrical shape, the bunps are
preferably placed by 20 pairs at the internal surface of the hollow bell
menber arslotzha/mwy9bunps of a pair are symetrical ly opposak20mn/0visesw of the
symmetrical plane or axis of the capsule when it is engaged in the first
capsul e engagenent menber. Then each pair of bunps forms a sort of pair of
pliers that maintains and retains the apsule in the first capsule
engagenent menber when this nmenber noves back to the capsul e di scharge
position e erab if the, ca resents . a vertical .plan
b~ sy Bl PSTa T FLGap e e et ieginet HERTh eSS PRk GeBaririef it Can
conpri serap‘solerdlmmrgg paditeonfare stesigaed tdieiptgnergrthe carhbipaitppafseitheal owngemhet

pl ane Ognd?EW% &mnirb%e%?cond pair being horizontally opposed in view of
the plan o ccordlng to the invention the nodul e conprises al so
means f or elm}@@yﬁgeftrhte:apsme@ﬁgag‘wermmempsg¢repm3eatopemnemnb&ymcm@mef| rst
cap f

G o ac PR arTlec i WA RE RabelRe ok eiip sl SR RERN, FRARAES 1o
posi t i owatemsipplyneans can sinply be a tab extending fromthe housing of the

bever age mesRidigypBRASduld S tﬁé’@ls@ﬁjw tRe p%s@ﬁt‘?ﬁ\%lﬂhd(n d:d?nﬁr‘%@s pRUEorPiehe

system of the present invention the nmeans for activel

2011/ 14%Aigb peerprepsed f aipteraksige PEWP&@WLH% apghdesippag to@é‘ﬁégﬁ é"tB fsaldjemé e
nmenber E4mié ke fb@‘(l@hﬁﬁ&h@rc@?sl@lb'cﬂ’@sepfbsihb'Qar@:ofn@ drid@g6ABRUMEMBEF EERF& the
position are designed to inplenent the conbination of a |inear novenent and
a s\l veP§vempedielUYrinent . Usual |y the first capsul e engagenent
menber COHETHGS@SdeGdHn_FI‘Eﬁ)mmBBSmé@rﬁs foir ®p6hiAg th@eo@apauéeerr@ags arg @@T(eirglg/

wat er t he caps e _qQpenin nee nked to
vater stppAdaRRt oty S Srd BRI tRBaTR e bner Son el B e biabtind
|nvent|mpsolerangbmmrmnenfbiexatl on neans which are provided at a |lateral side
of the capsul e and designed to engage with the rimof the capsule for

fixation of the capsule close to the second engagenent nenber before the
15  Brief description of the drawings

The characteristics and advantages of the invention will be better understood in relation to

- Fig. 1a-1c show a sequence for illustrating the transfer from a capsule insertion state, (Fig. 1a)
to a beverage production position (Fig. 1c) with a beverage machine in which the system of the

20  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 (Fig. 2a) to a
capsule production position (Fig. 2¢) and to the capsule discharge position (Fig. 2e).

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

25  invention.

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

30 - 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 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
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Fi gur e said Megwer.ates a first capsul e engagenent nenber used in the system
of tfie present 25invention. Figure 4 illustrates a capsule used in the
system of the present invention with the first capsule engagement nenber of

Fi gur e Betailed desaription;of the deawings ew of the first capsul e engagenent nenber
of Figure 3 with the capsule of Figure 4 engaged inside and Fig.5b is the
corresponding front view 30- Figures 6a-6e illustrate the relative
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production module 2 as shown in the figures is preferably housed in a casing of the beverage
production machine such that it assumes an essentially horizontal position.
15 Figure 1a 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. Figure 1a 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. Preferably in the state as shown in Fig.
20 1athe 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-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
25  the state as shown in Fig. 1a 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 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
30 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 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
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state as shown in Fig. 2e the perforation member 6 is finally made to be retracted from the
30 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
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the trajectory of the first capsule engagement member 3 facilitates the discharge of the capsule
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essentially horizontal linear segment 21 and an |ncI|ned 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 second engagement member 4 when the first and the second
30 engagement member 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 that the half dome defined by the bell member 13 is rotated slightly downwards.
Figures 3 illustrates a first capsule engagement member 13 and Figure 4 illustrates a
capsule 1 able to be used with said first capsule engagement member according to the system
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6b and 6c, the first engagenent nenb can operatively connected
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thus to di sengage the vertical grooves 31 of the flexible arnms 12 fromthe
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33 of the flexible arms 12 in order to push the flexible arms 12 to the outside and thus to
disengage the vertical grooves 31 of the flexible arms 12 from the rim 1b of the capsule. Thus,
when the front surface of the bell-shaped member 13 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
30 flexible arms 12 serving as pre-fixation means (figure 6¢). In the beverage production position as
shown in figure 6¢, 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 first engagement member 3 is
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and the capsule 1 is only held by a frictional engagenent of the
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of tabs 12b fixed each of exi bl e _arns of ﬁ) i xati on neans 12
and whef &apied prtP§t12€8H§‘6lpée @F?Q%G}?@Pﬁ Thestzeof fesriny %Hetﬁercf"%slﬁ'ﬁﬁ@ﬁ%!ﬂrt‘edoy a
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Figures 7b represent the intermediate position between the beverage production position
25 and the capsule discharge position wherein tabs 12b fixed to a part of each of the flexible arms
of the pre-fixation means 12 retain the part of the capsule rim extending beyond the capsule
engagement member. These tabs can be fixed to other part of the 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.
30 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 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



WO 2011/ 144479PCT/ EP2011/ 057423 13 sufficiently large to be retained by the
pre-fixation neans and by the neans for engaging the rimwhen the capsule

i s nmoved wWo 20tiet4e4ipsul e di scharge position, but not tooPCampeotiostaes able to
not be engaged by the pre-fixation neans during the back novenent to the
capsul e di scharge position. The capsul e nmust also present an encl osure
external shape such that at |east disctete Sparts of said enclosure are
submitted to friction by the retaining neans of the capsul e cage when the
capsul e_i.s.en ed. in the latter. M0D.2011/144479PCT/ EP2011/057423 14
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bever ag¥hgit Ha gapsubisEHgagaddn thedattdie capsul e di scharge position in which the
capsule (1) is discharged fromthe first capsul e engagenent nmenber (3) and
which is offset relative to the vertical of the beverage flow path,



the di splaceable first capsul e engagenent nenber (3) conprising nenber (13)
havi ng the 15shape of a hollow bell, and the capsule (1) presenting an

encl osur ewoubari4g4tape that is confornal to at |east a p@ctiErroiofdstbe hol | ow
bell shaped nmenber (13) and the capsule presenting a rim (1b) size such
that at |east a part of the rimof the capsul e extends beyond at |east a
part of the first capsul e engagement n¥hber (3) once it is engaged in the
first capsul e engagenent nenber, 20wherein the displaceable first capsule
engagenent menber (3) conprises retq&e&m@;neans able to create friction
with discrete parts of the outer shape or the enclosure (1la) of the
capsul e, and wherein the nodule (2) conprises neans for engaging the rim

(1b) of,t i . i su er
wnen ¢nt 4§ B EPERLBEAEI RIS AER, BRhd 2Fap € 0 R Ba NP R PRI R ge
pr oduct beverggedion e capsileé.s opened capsul e-insertion position. 25 2. A

bevet age;pr I@gﬂ:&' R AGR i [ rein the nodule (2) is
desie%negthggfg I nj gg??rﬁ%%v\ﬁger |E{Sg"egg%);%g%@hgﬂnbé’ %@gi ning a beverage from

t he capstie@&aghlel (@) ¢ameprisigsul e is in a beverage production position. 303. A

bever age, pi QdisptiI Rng¥gdREAEAREARE BY WciCLah B HisplacédWoiatis i £86¢aruEs- (1)
of the capsule is a cup-shaped housing presenting a triangular, circular,

el | i psoPRE"BRY CaPTRENIAIATIY, MeBREHHY BEHICEHra pARSHD AChRI§sBOSHeR PBA.2 WO
2011/ 14490 Wrédtkdnlp&i6n23 15 4. A beverage production system according
to ?ny of the, precedent cl ains gherein t he cagﬁule &1) Presents cover and
t helhroduMEa(Rior AGiselY SIEACHBAME FISH C5eIF FPAORRIEBLIEMPET (B o iy, apgyaoe

pr oduct protiugiys pesitieictoand tdigulealisthirgefpobifien pPratad@sicagdudd (15 isvdiehaigad friae

retaini trlllg 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 the

15  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 member,

20  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 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.

25
2. A beverage production system according to Claim 1 wherein the module (2) is designed for
injecting water into a capsule and draining a beverage from the capsule while the capsule is in a
beverage production position.

30 3. A beverage production system according to Claim 1 or 2 wherein enclosure (1a) of the
capsule is a cup-shaped housing presenting a triangular, circular, ellipsoid, egg-shaped, square,
rectangular or polygonal cross section.



5neans are designed for engaging discrete parts of the periphery of the
outer shape of the enclosure of the capsule. 6. A beverage production
syst em acwondimig4470 any of the precedent clai ns wher ei nPCIEPR@EIAFTIZNG nMeans
are discrete bunps placed on the internal surface of the hollow bell nenber
of the first 10 capsul e engagenent nenber. 7. A beverage production system
according to any of the precedent claith wherein the neans for actively
retracting the first capsul e engagenent nenber (3) fromthe beverage
productj o osition . ta the. capsul e dischar osition are designped to
ol enehok PR Palelob pror oty oS S87E T Br BREodar Ca i OER A Calide
novenmentl) p@&selis beveerand tine mddde (2rcoswpssesmearsdorbpeging theacovenf t he precedent
clainms wherein the first capsul e engagenent nenber (3) conprises opening
means (6) for piercing the capsule and injecting water in the capsule. 9. A
bever age Hpbedrge wadulist syatent aotadding ta anyanijheafrecdrienlanederetein thei ratainideer ei n
the grochybgnd 2). GRMRIEIERe Byl ARLEROIRABENCIRHBLES ¥agleds 3t a
| at er al s?r(]f(e (% the caps%rfijea%{fi)é%%g%%e ?f) %%&I{I \g/@\k/)i:(?hﬁ%%g%i%mb 1%) (% t he
capsul eefdnsurg ofdlhg eapseie- t he capsule (1) close to the second engagenent
menber (4).

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

10  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 to implement the combination of a linear

15  movement and a swivelling end movement.

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.

20
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).

25



