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Extraction module with linear closure for the pressurised preparation of a
drink from a capsule The present invention relates to the preparation of 5
beverages using the principle of extracting a substance contained in a
refill, known as a "capsule”, by passing a flow of water through it under
pressure. The invention relates more specifically to an extraction module
for a machine for preparing beverages, such as a 10 coffee machine. It is

PHYTHE KL REGPAre RSYRTAYIES A Kas CoffReatea OFNEEGRRCOIAEHOM the

capsules cqontaining a_predetermined serying of g substance to b
TR RE A e REFRAEAEAR 1 fheRhPREETD: ACRERFY fhe

operations of preparing the drink, ensuring clean preparation without
leaming Wisibie tracesof the substarce: vngd cenrtrolling thg reprodyeiiity of

apd auali.of the prepared product, 29 The principle ol extiacing from 2, .
capsuie g neraﬂy consists I (I ench Sing the capsule In a pressure-

resrstanticHbet, @) prefdihg onersTiRe ficed of Cthescab3ule, fil) Passing
infroddding a quantity=nfdot water2hyinto the capsulerto create @ualesed The

pressutizad, enviconment to prpduce e Jiguid Gofiee prother extract, (M),

releasing the liquid extract through the opposite face of the capsule, and
(Vi eBlectingthe SeXtfdct in'a chhtairtr Bt Shitafle PRty SichdsA 30° 2

cup flirreeprodtem of loading the capsule into the extraction system and
removing it therefrom has already been the subject of a number of patent

publications. 35 Patent application EP 1 090 574 Al relates to an et
extraction GeVi€& comprising apair of aws With'g €S Such as cotfee,

tea or hot chocolate from capsules containing a
predetermined serving of a substance to be extracted.
The capsule format has the advantage of facilitating
the operations of preparing the drink, ensuring clean
preparation without 1leaving visible traces of the
substance, and controlling the reproducibility and

quality of the prepared product.

The principle of extracting from a capsule generally
consists in (i) enclosing the capsule in a pressure-
resistant chamber, (ii) piercing one of the faces of
the capsule, (iii) introducing a gquantity of hot water
into the capsule to create a closed pressurized
environment to produce the liquid coffee or other
extract, (iv) releasing the liquid extract through the
opposite face of the capsule, and (v) collecting the
extract in a container of suitable capacity, such as a

cup.

The problem of loading the capsule into the extraction
system and removing it therefrom has already been the

subject of a number of patent publications.

Patent application EP 1 090 574 Al relates to an
extraction device comprising a pair of Jjaws with a

fixed jaw part and a movable Jjaw part, the latter being
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fixed jaw part and a movable jaw part, the latter being - 2 articulated to
and moved over the fixed part, and a closing lever mechanism with a
plurality of arms is associated therewith to close the movable part over
the fixed part. 5 In published document WO 01/30218 Al, the principle is
similar but a mechanism for ejecting the capsule is additionally provided,
associated with a pulling arm of the movable jaw so as to detach the

cagdule HoAT e 10Dottarn offthescktractfon chambérwRén thejaw isand 2
reopenedgBabked«on thesehphiniciplesy ittis obviows that aiclosuee deviee 1is

with twa parts4one fixed, apgd ong maeyable.. 13 optignalassociated with, o

an ejecéor, is known. However, these devices are essentially manual
clbscife” deditks and are not very suitable for automating the closure
function. It should also be noted that because of the movement of the

axes Qfasticulation, sueh20:systemsomusbbe degigned aad gssemblede i s
with rei%{sior]o sp as to aevgf'ld clearan%es ang r(C)QIeIrlns ir%gtetingz_téles i\rets is
tosglet er - Patent applicgﬁlon WO 95/17121 rérités to 4 device P

cafiprisihg e dsseRilsly istated Gfbficedpistbrivdridiaempvagiéng arm of
cylindriead body cthg assesnbly being plased Jacing @ beilers Betweersthe t he

bojler o the,one band. Andihe fixed pisio aodcviipddeal Rad. opltie
other hand, is a zone containing the means for receiving, 30 holding in
pS&ifid1TaRd ejecting the packages. The holding means and the reception

means are different means. The former are not entirely retractable and

aie, placed diregtly betyeen.the holler apd the gylipdrical pody to halgddhe o

ﬁggéﬁigs<¥£@%pa§§%geggylg33 one fixed and one movable,
optionally associated with an ejector, is known.
However, these devices are essentially manual closure
devices and are not very suitable for automating the
closure function. It should also be noted that because
of the movement of the axes of articulation, such
systems must be designed and assembled with precision
so as to avoid clearances and problems in fitting the

parts together.

Patent application WO 95/17121 relates to a device
comprising an assembly formed of a fixed piston and a
movable cylindrical body, the assembly being placed
facing a boiler. Between the boiler, on the one hand,
and the fixed piston and cylindrical body, on the other
hand, 1is a zone containing the means for receiving,
holding 1in position and ejecting the packages. The
holding means and the reception means are different
means. The former are not entirely retractable and are
placed directly between the boiler and the cylindrical
body to hold the side edges of the package, and the
latter are retractable and placed on one side of the
cylindrical Dbody to simply stop the package in
opposition to the force of gravity. Such a device 1is

complex since it uses various parts to simultaneously
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35 latter are retractable and placed on one side of the cylindrical body to
simply stop the package in opposition to the force of gravity. Such a
device is complex since it uses various parts to simultaneously - 3 hold
and correctly centre the capsule (or pagkage) in position in the extraction
chamber. This involves several separate mechanisms for moving the

means in order to close the extraction sgstem. The offset 5 position of the
h&lgiHg MeahsTAraISS Give FRe 6 probRmMSBT fAMMInGér grematse) 10
weak Rurthermore, such a device is also relativelydtlky becatise of the ves

p%r&}geggllpogigggg{@e hplding means ard of the pailer. 19 Patent s 1y
application WO 98/47418 relates to a method for converting an espresso

mathne opetating miertiddl SextfEttibA With pre-MES5iad tadiefs uddinst
apuoeriZzontal plahe inte ahedpiesso maetne operatingsin 15 iogizontale to

exraglioanith pre-measurad tablets which, cande yeed-in averical rmore,
plg\ne The gchigg hgg rg(iepotio:rfl @adtej\e]ce:t'ion means c neséstin eofgLf the
sinﬁffe retractable componen? Wwhich canbe moved underneath the

ekfactivhThemberasing an eleétrobfechasiésl 2maroausrirR feahs the
thad isiseparate from the means for actuating the extraction member.

Patent application WO 00/38558 relates to an extraction chamber for an
automatic machine composed of two 25 movable parts in a horizontal

plaRBEaite BFRAILAS SGPpIidd with Adtwatet the ditfer Havifig Bffife? thé o *
twoopars béimg mountedsoassto pivet ierticallymnea oppagsite thewotheri cal

along thelr rapsverse-axis. 30 Patentappligatiop WO.0Q/44268Jglates fo - 5

an extraction device comprising an extraction chamber composed of two
horizontal plane 1nto~an espresso machine operating in

horizontal extraction with pre-measured tablets which
can be wused 1in a vertical plane. The machine has
reception and ejection means consisting of a single
retractable component which can be moved underneath the
extraction member using an electromechanical
manoeuvring means that 1s separate from the means for

actuating the extraction member.

Patent application WO 00/38558 relates to an extraction
chamber for an automatic machine composed of two
movable parts in a horizontal plane, one of which is
supplied with hot water, the other having a filter, the
two parts being mounted so as to pivot vertically one

opposite the other along their transverse axis.

Patent application WO 00/44268 relates to an extraction
device comprising an extraction chamber composed of two
parts that can move horizontally so that they can be
moved towards or away from each other, the parts being
mounted on an eccentric shaft that can transmit to them
pivoting movements in opposite directions, the device
comprising a pivot link braked between each eccentric
shaft and each moving part so as to combine a

horizontal movement and a pivoting movement for linking
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parts that can move horizontally so that they can be moved towards or
away from each other, the parts being mounted on an eccentric shaft that
can transmit to them 35 pivoting movements in opposite directions, the
device comprising a pivot link braked between each eccentric shaft and
each moving part so as to combine a horizontal movement and a pivoting
movement for linking - 4 together the steps of opening and closing the
extPattioRcchambBE Thé bBjtt ofthe preBeRtmventidAds toprepds¥an 5he
extractiontdevicecthahfacilitates the insertion, correct positioning and
ejection of a capsule whilst overcoming the drawbacks of the devices of

the prior _art. 10 In this regard, the invention relates to a module for

eXtrAction, Mifder Presdure, BF i Prepdratioh ot 8" beveray® flohPROse an
capsute containinga substandditocbe Bxtradtedatemprising: 15iextractionn,
means £omprising @ifist extragtion sub- assembly andia segoidi e whilst
extraction sub-asggmb% thatbcanﬁ move in %Iosu&e against th firﬁ1 .
vercom rawbacgs 0 the..devices, of. S rior
su -asseml%@gso asto Torm,in the closed position, an extraction chamber
eréldsing the capsule in a closure plane, and so as, in 20 the open
position, to maintain a sufficient space between the two sub-assemblies

tox%"o‘é“?tbicge%%‘? he,inseried %%tX"c?ﬁnfl@elg"%%éu%sse”}%iﬁ&l% for
means for holding and positioning the capsule between 25 the two

sixass&Thbiids, partiafiy cléSifg the Gpenirity spate t&hbkethd capsulet @
between:zthe two sub- assemplbliese chavactetizechin that thevholdimgeando be

pesitioning means gan-be meyed coaxially to the linear displacement of
the movable extraction sub-assembly and 30 can be pushed back linearly

by the second, movable sub-
extraction means comprising a first extraction sub-

assembly and a second extraction sub-assembly that can
move in closure against the first sub-assembly so as to
form, in the closed position, an extraction chamber
enclosing the capsule in a closure plane, and so as, 1in
the open position, to maintain a sufficient space
between the two sub-assemblies to allow the capsule to

be inserted between the two sub—-assemblies,

a means for holding and positioning the capsule between
the two sub-assemblies, partially closing the opening
space to hold the capsule Dbetween the two sub-
assemblies; characterized in that the holding and
positioning means can be moved coaxially to the linear
displacement of the movable extraction sub-assembly and
can be pushed back linearly by the second, movable sub-
assembly into a retracted position, allowing the two

sub-assemblies to close around the capsule.

Thus, unlike known prior-art devices, alignment along
one and the same displacement axis increases the
reliability of the device by preventing Jjamming and
also reduces the overall size of the device. The first

sub-assembly may comprise a base on which the holding
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assembly into a retracted position, allowing the two sub-assemblies to
close around the capsule. Thus, unlike known prior-art devices, alignment
along 35 one and the same displacement axis increases the reliability of
the device by preventing jamming and mlso reduces the overall size of the
device. The first sub-assembly may comprise a base on which the
holding - 5 and positioning means may be mounted and guided slidingly
sG'as to Rfove atory tHis base PrefeFably, the holim ard posifichingu+ded
means is.mnithesb farn ob amsingle edmponent ablede«entre the capsule
in the opening space along several axes in the closure plane. Thus, the
functions of holding and pasitioning along 10 several directional axes are
p@ﬁ&rﬁ?&cﬁﬁ;}%@i%& Somporsht Makingthé teViceSimpt Smore 10 the
refiable antl morelcompactoTipe tapsuleilbdr bé beldeandreentred capsule
carrecthyalong: 1oseveral directionsdn the, elosureplane by means of o forre
example, a holding and positioning means having an open cylindrical

.3 . . . .
pgr ion Tor holding and centring the capsule and an annular guiding
portion mounted around the base of the extraction sub-assembly. 20 In a

prefersed embodiment; capsulesgjectiondnegnsaate prevded foriejectingdong
the capsule oyt ot the modyle. Ag the capsule is fairly, wet ap prgssgf%gle
firmly against the surflaces of the extraction means owing to the 25 effect

of PYERSHIE the EjREHSIY nidans Yetddfthe Capsifle after Sactfextrattionand
The e¢ectiompaeans also help expel the capsule even when the module is
only slightly inclined with respect to the horizontal. 30 Preferably, the

ejection means for ejecting the cafsule
The capsule can e held and centred correctly along

several directions in the closure plane by means of,
for example, a holding and positioning means having an
open cylindrical portion for holding and centring the
capsule and an annular guiding portion mounted around

the base of the extraction sub-assembly.

In a preferred embodiment, capsule ejection means are
provided for ejecting the capsule out of the module. As
the capsule is fairly wet and pressed firmly against
the surfaces of the extraction means owing to the
effect of pressure, the ejection means detach the
capsule after each extraction. The ejection means also
help expel the capsule even when the module is only

slightly inclined with respect to the horizontal.

Preferably, the ejection means for ejecting the capsule
are operated, during opening, by the linear return
action of the second, movable sub-assembly as it
disengages from the first extraction sub-assembly. This

configuration also helps simplify the system.

More specifically, the holding and positioning means 1is
locked, in the retracted position, when the extraction

sub—-assemblies are closed and 1is unlocked, in the
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are operated, during opening, by the linear return action of the second,
movable sub-assembly as it disengages from the first extraction
sub-assembly. This configuration also helps simplify the system. 35 More
specifically, the holding and positioningsmeans is locked, in the retracted
position, when the extraction sub-assemblies are closed and is unlocked,

in the - 6 holding position, only after the capsule has been ejected by the
ejeetich teariROThe Wflockiry oF'the® AbRiing BAE positiBAthmeans in Peen
the retracted positidne castilee achievededirectly Mhthe lingarteturn actionthe

ot ihes movable extraction sub-assembly as,it digengages, . Thg holding ; o,

and positioning means can then_return to _the holding position under the

retarh etfect oF aff Vadstit-meghs Ysith dd’6ne dPfifdre FELHT Bpritigste” ©F
amnethaweqiivalert:means. 1O Bydinkirgstherdctyation ofiGnlotkirg.gbthes .

halding randipesjtioning rpeans totherjectien of thecapsule, refiablern to
s%tlllueenthal I@lgg controllgd taué%matig feupctioafieng |rs %chri%vede, Pesg{ingotpat(‘jn
the capsu?e is fgejgé%eé’ when there is a su |cien?sblace between the

exttactiohSuBaB8EMbIfes-anddsefcre thetkoldifg and SFoshibnipigThEARs O

refurnsde e pesition forhaeldingaa fresh capsule. 20 The ejection means
may be activated in various ways. In a preferred example, the ejection
means are elastically tensioned when the two extraction sub-assemblies

arey closéd-and fré&@ fréiA théik eRBLICENSIBA 2 tabse BfectidifwHEN Hend
twmsubrassembliesrare regpened oThen25 advantagerofcsichlasm capsule,

arrangement is thatitlinks gigetion tg,the opening oidhe extraction subx « 5 ¢
functioning is achieved, ensuring that the capsule 1is
ejected when there is a sufficient space between the
extraction sub-assemblies and before the holding and
positioning means returns to the position for holding a

fresh capsule.

The ejection means may be activated in various ways. In
a preferred example, the ejection means are elastically
tensioned when the two extraction sub-assemblies are
closed and freed from their elastic tension to cause
ejection when the two sub-assemblies are reopened. The
advantage of such an arrangement 1is that it 1links
ejection to the opening of the extraction sub-
assemblies without requiring the use of a separate
mechanism for causing ejection or for electrically or
electronically commanding opening. For example, the
ejection means can consist of a lever in the form of a
ring, articulated to the fixed extraction sub-assembly.
The lever can be tensioned through contact with at
least one leaf spring or any other equivalent means

borne by the holding and positioning means.

The movable extraction sub-assembly preferably has

linear actuation means, preferably of the piston type,
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assemblies without requiring the use of a separate mechanism for

causing ejection or for electrically or electronically commanding opening.
For example, the 30 ejection means can consist of a lever in the form of a
ring, articulated to the fixed extraction sub-assembly. The lever can be
tensioned through contact with at least one leaf spring or any other
equivalent means borne by the holding and positioning means. 35 The
mevable extrattiorCsuiassembiypretérabflRas fifear dctiafidhdnéans, ©F
preferablyief the quiston type, - 7 which can be activated in closure by
hydraulic or electric means. In a preferred embodiment, the first

extraction sub- s assembly is fixed. It comprises a capsule reception zone

edUipped Withrefieréleridfe or6peningthe chpSdle. THE &ML SuP-
mevabletsub-assemblyedmprises & coumpleatentary capswiégeceptiempt ion

zong anddueansoion supplyingruatee fo the eapsile. 10 Othepfeatures  the
aréd a(S:iv rétaggfhof thseeicn(\j/g tioani\ang’l gndsergt_ogdsbeerggf with rrenfejg_elnsceeS R
to the attache derawmgs, which geplct a pre?errecfexampPé of the”

inVeRtdie M Figike 1G5 AR bYeralkgespeéwe vied sf theodgleans  for
aceosdingitadhe invention in acapsplednsertion configuration; 20 Figure

2 is a view in section on I-1 of Figure 1 in the same configuration with a
capsule held in place; Figure 3 is a view in section on |I-1l of Figure 2 in

af itfined €apauIe nsehforcorfigbrstion; 25 the invention will be

understood better with reference to the attached
drawings, which depict a preferred example of the

invention.

Figure 1 1is an overall perspective view of the module
according to the invention 1in a capsule 1insertion

configuration;

Figure 2 is a wview in section on I-I of Figure 1 in the

same configuration with a capsule held in place;

Figure 3 1is a view in section on II-II of Figure 2 in

an inclined capsule insertion configuration;

Figure 4 is an exploded perspective view of the module

according to the invention;

Figure 5 is a view in section on I-I of Figure 1 but in
the configuration in which the module is closed around

a capsule;

Figure 6 is a view in section on II-II of Figure 1 but

in a capsule ejection configuration;

Figure 7 is a detail wview of the holding and

positioning means of the module of the invention.
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Figure 4 is an exploded perspective view of the module according to the
invention; Figure 5 is a view in section on I-l of Figure 1 but in 30 the
configuration in which the module is closed around a capsule; Figure 6 is

a view in section on Il-1l of Figure 1 butgin-a capsule ejection

configuration; 35 Figure 7 is a detail view of the holding and positioning
means of the module of the invention. - 8 With reference to Figures 1 to

5 thefextratfisie Motule 1FesHpisesiextfaction WcarReF fédehifg godule
cdapstienp2 iard extractingta bouidextractfeam itlyepadsing avatepander 12

presgure throygh Ehll%_cag_su@i({@?é exyraction meanghave a fifst ,ossing
sub-assembly 10, which is preterably fixed, and a second sub-assembly

1Yakfitnh isPréferablyPhdvabieand Which Ebperalss in G885 Fith thé™e
suh<assernblyrl Onddessubrassemiliessto, 4lbeacts havd @ réfeptionich is

zQne, 2-angh pyespectively, s0as-10 £achiq receive.ane face of the  ynich
capsule when cl%)fed.mThekrﬁceptilcglrgJl zone o%the first sub;cassembly 1P

has cgﬁs?u 8]6%en?ﬁg elements 23, genvérélfy refist diéments’ such asa > "+
pldtdlity of pyramiidial :€GioRs formihg -part hef a Pressupé digtdbation plate 11
2k The fixed sub-assembly k@ has abasedrirunkdpthreugl whicka as
flaw channel 6Q pagses tg allow the liquid gﬁtéa%é ,J;%"Yé’%%fetﬂe closed.
extraction chamber. The base 6 |s?astene to a main body 8, at the sides
fof 20 ex&MpR: A8THIustrated MFigute 4. TS body BPand e pake 60 has
delipit ahdntepah Spgce=14wnithtan ingertiore rside tamprising @fsletdnent s

and, ap ejection $ide .comprising-an,exit anefiure 16Jo6He capsiieng part

of a pressure distribution plate 21.

The fixed sub-assembly 10 has a base or trunk 6 through
which a flow channel 60 passes to allow the 1liquid
extract to flow out of the extraction chamber. The base
6 1is fastened to a main body 8, at the sides for
example, as illustrated in Figure 4. The body 8 and the
base 6 delimit an internal space 14 with an insertion
side comprising a slot 15 and an ejection side

comprising an exit aperture 16 for the capsule.

The body also comprises a central bore 80 for the
passage of a piston 20 forming part of the movable
extraction sub-assembly. The piston is mounted through
the bore 80 of the body and is connected integrally
with an extraction spray device 5 comprising a
reception =zone with piercing elements 50 for opening
the capsule. The piston 20 and the spray device 5 are
assembled coaxially as a single piece and have a water
intake channel 51 arranged so as to dispense water

through the spray device 5.

The piston 1is mounted elastically through the body
against a compression spring 150 placed between a ring

140 fixed to the end of the piston and a housing in the
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25 The body also comprises a central bore 80 for the passage of a piston
20 forming part of the movable extraction sub-assembly. The piston is
mounted through the bore 80 of the body and is connected integrally with
an extraction spray device 5 comprising a-30 reception zone with piercing
elements 50 for opening the capsule. The piston 20 and the spray device
5 are assembled coaxially as a single piece and have a water intake

chraithel 58 afrahged 28 as@rdispense Water tibtgtt ftfe dptay devieé sthe
3bdbe pistoreisimeuwnied ekastigallythiotighhe hedy agaimstiaon either

compeessien-springlo0.plaged between a [ng;, 140, fixed 1g,the end of the 4

piston and a housing in the - 9 body. Sealing between the piston and the

, 9
insife oftfie Bodylis aefieve Using SIS 30 166" placed on'éltheF 2dide 30
ofld&d atvular biffle formed hetween tise pistorband ¢he inside ofahe bagynd

Bﬁwh theta, ﬂ@dftf@bd%ealﬁﬁof’f 1@2&95%d@|§&:nitﬁat@&%$8%t9@ﬁm{§r the
81 that can expand .under the effect of a raulic fluid entering the
A S b o a0 htake B TOcated 5 The (op ot the by =
(FigretDP It il Bierefore be Uridetstood that the movable sub- 10
agsembly essendalyf cermpesed i dee pisteiti2G and thenspray @eyvice Ssisb-
heldd 1%%‘9190%%%%%9'@%“%@%@5%8” 8'%”%5'%@ s 0pen 1.6, dlistanced,
from the reception zone of the fixed sub-assembly, owing to the

comprassitR ekeftedPbythe §Frith 150 thdtacRbetiveeh 15 the'Hhg ot he
okthermston@and thealbdyr8. nsthispeay, by passingikydravkeifluitiioto the
thepressurechagiher &, the.springs compressed$0 9s tapushthes the
piston and spray device as a sm%Ie piece in the closure direction Fl.
compression exerted by the spring 150 that acts between
the ring 140 of the piston and the body 8. In this way,
by passing hydraulic fluid into the pressure chamber
81, the spring is compressed so as to push the piston
and spray device as a single piece in the closure

direction F1.

In the open configuration of Figures 1 to 3, a
sufficient space 14 is maintained Dbetween the two
opposite reception zones 2, 5 to allow a capsule 12 to
be inserted through the slot 15. The capsule can be
inserted through the slot 15 manually, by the user
himself, or by semi-automatic or automatic loading
means which are not described in the present

application.

According to the invention, a holding and positioning
component 9 1s provided between the movable sub-
assembly 11 and the fixed sub-assembly 10 to hold the
capsule in place in the closure plane P of the module.
The holding and positioning component 9 is arranged so
as to immobilize the capsule along several directional
axes by means of a partially open partially cylindrical
portion 90, more particularly visible in Figure 7. The

component also has an annular guiding portion 91
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20 In the open configuration of Figures 1 to 3, a sufficient space 14 is
maintained between the two opposite reception zones 2, 5 to allow a
capsule 12 to be inserted through the slot 15. The capsule can be 25
inserted through the slot 15 manually, by the user himself, or by
semi-automatic or automatic loading means which are not described in
the present application. 30 According to the invention, a holding and

pEsitioiRg coMPBItent 9Ss Bﬁﬁﬁde@ bé@wéé‘r?th%%ﬁ%%lﬂé%ﬁﬁ-cééﬁmlﬂyb_
1% andribe fixed Bub-asgemblyd 0 iochald she cdpsule dyplacein theth an

closure.plape B.of the module. - Thefiplding apd positioping.gomponamt 9y s
is arranged so 35 as to Immobilize the capsule along several directional

axXeE By Meame of a Parti&l§épen paftiy tylindfical Portiohi’¥®, méressent
paltieglakly visible in Figave 7. Blse TompbAenyalsdbas @ranhalarholding
gtaigl'@g @@@@I@n %‘ﬁ J@qﬁnOélglﬁ%qlqr@guln@mesbﬁﬁﬁnﬁhqfﬁh@ﬁé@gk@xt@pti%en
sub- assembly. The gujding portion 91, together with an ejection means
R By TH RS o1 B Al S Lot AT o Bnere
prERBALS dastripion)hsenisssgs Pholding’8hedldé&r<er holdingSthe dageged
ofihercapside. As:showadr, Figtires3d,swhenidnsedad, daepdgestf ther the
c re also held b rrim, of t 0 ich ling i
e the §p%§m§e%%§§%es£%nfs?%%@§§ai e e oAy e
chipdriht, the EBmponent is’ éxt8hd&d albhg e body &by tvefingereves
93,394 which £ngage bodgyidinglgroevesi 83¢84 obthe hodyndbesel fingershe

arg-gonnected to e, Hppey.end Qithe grooves by elasic [eumspringss g5

85 keeping, when the module is open, the hoIding and 15 positioning

cOTiBBINt'e il Foldihg positich? 18, ints P, the’ holding and

positioning component 9 in a holding position, i.e. in
a position in which the c¢ylindrical ©portion 90
partially closes off the space 14, 1in particular the
exit aperture 16 and the edges in a direction

perpendicular to the direction of said aperture.

The cylindrical portion 90 of the component is
positioned so as to partially surround the zone 2 for
receiving the capsule. Preferably, the portion 90 comes
close to the periphery of the reception zone and is of
a shape that geometrically complements the edges 120 of
the capsule, preferably extending over a circumference
of between 100 and 180 degrees, so as to hold the
capsule along several directional axes and ensure the
capsule is centred. The portion closes off part of the
space 14, preferably, so as to be centred on the side
opposite the slot 15. The component 9 is thus mounted
coaxially around the base 6, along an axis I, with
respect to the linear displacement of the means for
actuating the movable sub-assembly, i.e. the piston 20

and the spray device 5.

The component 9 can Dbe moved along a cylindrical

portion 61 of the base between a holding position and a
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a position in which the cylindrical portion 90 patrtially closes off the space

14, in particular the exit aperture 16 and the edges in a direction
perpendicular to the direction of said aperture. 20 The cylindrical portion

90 of the component is positioned so as to partially surround the zone 2

for receiving the capsule. Preferably, the portion 90 comes close to the
periphery of the reception zone and is of 25 a shape that geometrically
cOrApleMerits the RAGes 120 of tHelCapsife, pletérably Extenant over & 1P
ciectanferances oftbetween H0®and 180rdegreest se asctodwald¢he In  the

capsyle glong:seyeral directional axes and ensug,thecapsyle iz centied. ;
The portion closes off part of the 30 space 14, preferably, so as to be

cdltred BAthEside 5posite e 86t P51 ThE C5mpbRABATS isthis caPsule
moudted tdexiallyaroundtihe base 6 cdlonmarsaxisiowithd vespeetcto theep

lingar displacamaent of the-means for Actyatingthe mevable 1 portion 61
s%bf-a sem I ie.e. the piston 20 35 and the spray device S. The

component 9 can be moved along a cylindrical portion 61 of the base
between a holding position and a - 11 retracted position allowing the

extraction:subs @ssemblies & be clesegbaronad the capsweunethee jection
configuration,of Figyres 1,304 2, the %%“%Qﬁg'c% Is i, the positign.for, ¢ o
holding and positioning the capsule 5 under the action of the return
sPHrgse8E whitheé pStHeComporient atthe 165 of Aty findricyt porionvLe
6% efdhe hase ke éxtractibpn matulenalsahas acapsute gjection 1or an
mechapispL 4 for hglping [o-detach the. capsule afters exfragtion.and.ejeqt s oy
it out of the mog:ule. The czilpisule (ra({ectlon function fhoulg in 1flacl'g WOI‘|1(3
mﬁgﬁﬁ%ﬁﬁﬁﬁ 0 manually remove a capsule whic as become
wedged or stuck in the system. The ejection mechanism
is provided to raise the capsule and detach it from the
surface of the reception zone 2. During extraction, the
capsule 1s subjected to considerable internal pressure
owing to the build-up of water 1in the —capsule
enclosure. The capsule is opened by tearing the
material 1in contact with the relief elements of the
pressure distribution plate. Thus, following
extraction, the surface of the capsule is “stamped”
with the reliefs of the pressure distribution plate and
force must be applied from the reception zone surface

outwards to detach the capsule and eject it.

The ejection mechanism is designed to be elastically
tensioned when the two extraction sub-assemblies are
closed and to be free of this tension so as to cause
ejection when the two sub-assemblies are reopened. For
this purpose, the ejection mechanism 7 consists of a
lever comprising a ring portion 71 and an end 72
articulated to an articulation pin 62 on the base 6 of
the fixed extraction sub-assembly. The diameter of the
ring portion of the lever is substantially larger than
the reception zone 2 to allow the extraction module to

close, but this diameter is smaller than the diameter
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unlimited number of extraction cycles without it being necessary to
manually remove a capsule which has become 15 wedged or stuck in the
system. The ejection mechanism is provided to raise the capsule and
detach it from the surface of the receptipn-zone 2. During extraction, the
capsule is subjected to considerable internal pressure owing to the

build-up of water in the capsule 20 enclosure. The capsule is opened by

tedfing Hve $AsRAalh cORfacERMATAE relief ententsf thelpressurerdage
distritiutiah platel gerusa fallowinga extradtioncthessurtace rof dite eapdule isthe

"stapped™; with the rgliefs of the, pressure distribution plaie and,25,force. o <
must be applied from the reception zone surface outwards to detach the

capsulePdMF Giedtit. THE efetion MechBRisMAs Hebightddo e dradticaly -
tehsiotied gdren tHewvo lextractionngub-assemblies-érec 80 plosed amd,to the

be freg afhis tensianssa as to causeLigeicthwhen thedwost ic elements
suprassembles aré reopencd. For, this purbose the eladtion mechagism, , .
7 Consists of a Tever comprising a ring portion 71 and an end
aftielReEE t-anarticiliatioh piiP62ohahe base d oftdBthefided ‘extraétioh ne

su@aésgmblyeme@léarp@t@t@fthﬁ_tiﬂg portionafdthe levesris s 92 extend
substantiall @rg%&@% th.%eCSBt.'OQsZO%%Z ‘Bea"%‘%é%e extraction.  :nto
module to close, but this diameter is smaller than the diameter - 12 of the

edges 8rthe taplulelsd &80 B ablRtoEngabe With the BdgesbRd effect
detach dhe capsulacPreferably, the devehitQ ischausedt incthe rest

position, in a recess 95 formed in the holding and positioning component

9. 5 To trigger the lever into the ejection position, the halding and

p6SitiontTY CompPonenPHAS laticBlémérits D2 TR of lBaves”V +ded
fiXexrtothe kirmof theecdmponiert 9 whichasooperatewithctherenteT2 o 1n
thene retracted position, in order to keep the component
9 retracted during ejection of the capsule by the
ejection means. The locking mechanism has two abutment
surfaces 96, 97 positioned at the end of the fingers
93, 94 of the component. The surfaces 96, 97 cooperate
in locking with two studs 86, 87 housed in the guiding
grooves 83, 84 of the body when the component 9 is
lowered along the base of the fixed extraction sub-

assembly.

Finally, a mechanism is also provided for unlocking the
holding and positioning component 9, allowing the
latter to return to its initial holding and positioning
position of Figures 1 and 2. This mechanism comprises
studs 98, 99 inside the fingers of the component 9,
designed to be activated by hooks 220, 221 positioned

on the periphery of the piston when the piston rises.

The principle of operation of the extraction module
will now be explained to facilitate understanding of
the steps of insertion, closure, opening and ejection

of the capsule.
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lever. The free parts of the elastic elements 92 extend 10 above the
recess 95 so as to be able to come into contact with the end of the lever,
which has the effect of raising the ring portion during ejection. As shown
in Figures 2 and 4, a mechanism is-pragded 15 for locking the holding
and positioning component 9 in the retracted position, in order to keep the
component 9 retracted during ejection of the capsule by the ejection

meafs I Fhe focking fiechfisnT'RAS hfo abtithent "Surfacesrge: oo sub-
pesitenad atthe end of thefingers=20 9304 afithe compobaentmbbiele is

syiaces.96, 87 copperate 4n locking withwq studs 86, 87 hgused inthe 5,
d

guiding grooves 83, 84 of the body when the component 9 is lowere

aldfig tie base oftha fiked BXGRbaOH sib: asBEMBRP 55 Findllyda SIecton
metharish i®als¢ pkovidedddrentogking the hdlding andeposifioningpvity .
cqrneongntﬁ,i@lgweg? th%alﬁtte&aqg;et%@hﬁmg@im;]tial halding and gegrees,
positigning. position of Figures 1 an This mechanism comprjses 30
R b G ol e erd of 18 CRpRahED - deuned 1 be Srrect
activatelcoy HIBRE 2201 221 Esiieed! 6A thetperipRéstefithel pistopld 1in
w‘aae th@p'@&méﬁe%}oma lDH[_i(_ZiﬁEE Qfﬁ.zeﬂz@ticm efibhe extragtionsposkilel 4
35l oy e erplalned o peligle woARIsiandng of e.slegs o in che
insertion, closure, opening and ejection of the capsule. - 13 Figure 3
sk thePmodbifrwith HE exFactidi subasseblie&dn tie opéRsSule by
positiamel heahoduleds preferably inchmechwith réSpect o thedwsizoatal may
sq astodgcilitatg dnserfion of the capsyle and ejgetion bihereaf by aking
advantage of the force of gravity. The inclination ma%/ vary between 5 and
Qﬁﬁgaéi%,ls inserted, the edges 120 of th& capsule come
into abutment against the portion of complementary
shape 90 of the component, thus centring the capsule in
the middle of the extraction zone. The capsule
therefore rests freely on the reception zone 2 against

the pressure distribution plate 21.

Figure 5 shows the step of closing the module. The
piston 20 1is activated by the introduction of a
hydraulic fluid into the pressure chamber 81. The
piston drives the spray device 5 so that it closes
against the capsule in the direction Fl. As the piston
descends, the holding and positioning component 9 1is
pushed back by the lower edges of the piston until the
component 1is in a retracted position at the bottom of
the base 6. At the end of closure, the moving sub-
assembly tensions the ejection mechanism 7.
Specifically, the seal 52 of the spray device holds the
lever 70 1in the folded position whilst the elastic
elements of the component 9 are subjected to elastic
bending owing to the relative movement of the component
9 with respect to the end 72 of the lever. When the
component 9 descends, the end, which is fixed, forces
the moving leaves 92 to bend, thus tensioning the

ejection mechanism.
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preferably between 20 and 80 degrees. Under the effect of the

compression spring 150, the piston is held in the retracted position to

create a sufficient space 14. 10 The holding and centring component 9 is
engaged in the position for holding-angdspaositioning a capsule by virtue of
the return springs 85. A capsule may therefore be inserted through the

slot 15. When a capsule is inserted, the edges 120 of the capsule come

15 into abutment against the portion of complementary shape 90 of the
companenhdhuseeéniring the capsuledn thenmiddlempfihe extrattions then

zone- Jhe-capsie, therefore rests fragly on.the.receptionzone; 2 agqjgst, e

the pressure distribution plate 21. 20 Figure 5 shows the step of closin

theFnbdtiHé. THES PRISH 28 is activated by theSihiiGddction bP& hydﬁﬁ%@ent
flyid irftathe pPessufe clramibdre8 1f Theepistontdrivies tiespraysdevice 5-hen

se thatdhGleses 2n.agajpst the capsileninthe direetion-El. Ag thespisten tne
d%scgnds he holdingbahrhd.positionig% c&)rggﬂlent %lllse pushed bac}é b

the16 ér% bless of the pis on until the compon%%t IS a retracted. position

at the bottom of the base 6. At the end of closure, the moving sub 30
assembly tensionsdthe gjectionimvechamisiad. Speeificaly, the seal b2fing
th&%fiyi%%‘ﬁae holds the leyer 70 in the folded position %ﬂl‘é“'ﬁ the £lasi,,
elements of the component 9 are subjected to elastic bending owing to
tHeSrelative TOVEMRER dttite BERPORENSS 9 WtPrespectito the enB 72561 &
thedeverc¥¥hHemthe component 9 descends, the end, which is fixed,

forces the moving leaves 92 to bend, thus tensioning the ejection

mechanism. - 14 When the module is closed, the component 9 is then
Figure 6 shows the reopening and ejection step.

Reopening is commanded by the piston 20 and the spray
device 5 rising in the direction F2. The component 9 is
still locked by the above-described locking mechanism,
whilst the rise of the piston gradually frees the
ejection mechanism 7 by releasing the tension created
in the leaves during closure. The lever of the ejection
mechanism then pivots about the articulation pin 62,
thus detaching the capsule and inclining it further
with respect to the vertical on the side of the exit
aperture 16. The capsule can then fall under gravity
into a container for empty capsules (not shown). The
action of the ejection mechanism 1is concomitant with
the rise of the piston. At the end of travel of the
piston, the component 9 is then freed by the hooks 220,
221 of the piston, which act on the studs 98, 99,
moving the fingers 93, 94 away and disengaging the
abutment surfaces. The component 9 is then returned to
the holding and positioning position by the return

springs 84, 85.

The invention relates to an extraction module that can
be installed in a beverage dispenser or machine using
any type of pre-measured capsule. A dispenser or

machine may contain one or more modules, depending on



automatically locked in the retracted position by the locking mechanism.
More precisely, the abutment 5 surfaces 96, 97 of the fingers of the
component 9 then cooperate against the abutment surfaces 86, 87 of the
body, thus immobilizing and locking-theszomponent 9. The extraction
operation, which consists in extracting 10 the liquid extract under hot
water pressure, is known per se and does not need to be explained in the
prelsent Hpplicatich. Fghree Showsthe reBpening aritfejeclitn steyerson
Reapening ieommanseddyctheqigtona2tdndhtheyspray device Srisingore
in,the difeetion £2. The.companent 9yis still lagked By, the, 21 1 ap1e .
above-described locking mechanism, whilst the rise of the piston
gradually frees the ejection mechanism 7 by releasing the tension created
20 in the leaves during closure. The lever of the ejection mechanism then
pivots about the articulation pin 62, thus detaching the capsule and
inclining it further with respect to the vertical on the side of the exit
aperture 16. The capsule can then fall under gravity 25 into a container for
empty capsules (not shown) . The action of the ejection mechanism is
concomitant with the rise of the piston. At the end of travel of the piston,
the component 9 is then freed by the hooks 220, 221 of the piston, which
act on the studs 98, 99, 30 moving the fingers 93, 94 away and
disengaging the abutment surfaces. The component 9 is then returned to
the holding and positioning position by the return springs 84, 85. 35 The
invention relates to an extraction module that can be installed in a
beverage dispenser or machine using any type of pre-measured capsule.
A dispenser or machine may contain one or more modules, depending on
-15
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the required capacity. The module of the invention offers
loading/extraction/ejection cycles that are more reliable and faster than
those commonly available. - 16 - CLAIMS 1. Module (1) for extraction,
under pressure, for the preparation of adeverage from a capsule (12)
containing a substance to be extracted, comprising: 5 extraction means
comprising a first extraction sub- assembly (10) and a second extraction
sub-assembly (11) that can move ipcloskee against the first
sub-assembly (10) so as to form, in the closed position, an 10 extraction
chamber (13) enclosing the capsule in a closure plane (P), and so as, in
the open position, to maintain a sufficient space (14) between the two
sub- 24sembfies((1D, £D%o aliGWIRE £apsulé (B %o BECipserisd bétieer e

thertawestdr=assemblies (18, 11)e1% aageansf9pfor haldingapdule  (12)
positienjng fhe capsyle ((12) between the two, syb-assemblies (10; 11),
partially closing the opening space (14) to hold the capsule (12) between
the two sub-assemblies (10, 11); 20 characterized in that the holding and
pesitioring heeansg8nhavingithe abilityto be moved coaxially aboagta sub-

base; &) of $he(firsf sub-asserbly{dQ) 1.2 linear; displagementoithe, (11)
moyable extraction sub-assembly.and 25 can be, o a2 1o be pushed bac,
Iinearﬁ/ by the'Sectond,” movable subl-gssemblyt(ﬁ) into & retrélq ea Y
pdsifion, alowiAg thé &vo SaTasserhblied (K0, 12} &5 Eldse Parduhdthe an
capaule (k2)and 36 inmthat the helding andqositioning ereangisinéhe in - a
form of &-gingle Gompanent able tg centre the.capsule, . position, to
maintain a sufficient space (14) between the two sub-
assemblies (10, 11) to allow the capsule (12) to be

inserted between the two sub-assemblies (10, 11),

a means (9) for holding and positioning the capsule
(12) between the two sub-assemblies (10, 11), partially
closing the opening space (14) to hold the capsule (12)

between the two sub-assemblies (10, 11);

characterized in that the holding and positioning means
(9) having the ability to be moved coaxially about a
base (6) of the first sub-assembly (10) to a 1linear
displacement of the movable extraction sub-assembly and
can be so as to be pushed back linearly by the second,
movable sub-assembly (11) into a retracted position,
allowing the two sub-assemblies (10, 11) to close

around the capsule (12) and

in that the holding and positioning means 1is in the
form of a single component able to centre the capsule
in the opening space along several axes in the closure

plane (P).

2. Extraction module (1) according to Claim 1,

characterized 1in that the first sub-assembly (10)
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in the opening space along several axes in the closure plane (P). 35 2.
Extraction module (1) according to Claim 1, characterized in that the first
sub-assembly (10) - 17 comprises a base (6) and in that the holding and
positioning means (9) is mounted arount the base (6) of said first
sub-assembly (10). 5 3. Extraction module according to Claim 2,
characterized in that the holding and positioning means (9) has an open

cyliarEaISsottioR (9BFfR holdihg &Rd cenftingthiecapsiffe (19)&hd an and
apadar guidingy pardien £91) mounted asound:the daser{6) afitke BhBse (6)

extraction subrassembly (11). 4 Extragtion module according to any one

of the preceding claims, characterized in that capsule ejection means (7)
are provided for ejecting the 15 capsule out of the module. S. Extraction
module dceording o Claimk deharactedzed irdthap the éjectionGheans (7) 2,
f%h%i%gt&trﬁgsa}fzt%apsy}e %&@aqpeiabt«.ledhem&g@pggia?f%zg tﬂa;%hia%armeans
return action of the second, movaple sup- assem it disengages.
o it 2R Heh sy A 0P & Ehhcion Hodhs Tedeting
aGeutding To-Cldith 47175 characieszed in thatthée hadingand pasitidnisgi ng
means i(9) is logked, indhe tefacted pasition,niben Hiesextraegtion of  the

S%Qg@%%%{l I(g%s _1&%95% lp eq pg.is unlocked, in the holding
ehas

position, only after the capsu een ejected by the ejection means
(7). 30 7. Extraction module according to Claim 4, characterized in that
the.unlackinmg of thenholdimguard positieninigimeans (9ximtheaetractefl the

p%%@@%&&ng claims, characterized in that capsule
ejection means (7) are provided for ejecting the

capsule out of the module.

5. Extraction module according to Claim 4,
characterized 1in that the ejection means (7) for
ejecting the capsule are operated, during opening, by
the linear return action of the second, movable sub-
assembly (11) as it disengages from the first

extraction sub-assembly (10).

6. Extraction module according to Claim 4,
characterized in that the holding and positioning means
(9) 1is locked, 1in the retracted position, when the
extraction sub-assemblies (10, 11) are closed and 1is
unlocked, in the holding position, only after the

capsule has been ejected by the ejection means (7).

7. Extraction module according to Claim 4,
characterized in that the unlocking of the holding and
positioning means (9) 1in the retracted position 1is
achieved directly by the linear return action of the

movable extraction sub-assembly (11) as it disengages.

8. Module according to Claim 7, characterized in that

the holding and positioning means (9) 1is unlocked at
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achieved directly by the linear return action of the 35 movable extraction
sub-assembly (11) as it disengages. 8. Module according to Claim 7,
characterized in that the holding and positioning means (9) is unlocked at

- 18 the end of linear return travel of the second extraction sub-assembly
(11). 9. Module according to any one of Claims 4 to 8, 5 characterized in
that the ejection means (7) are configured so as to eject the capsule (12)
ottt théHodube in aldiféction oftférthan thierditéttion Bf insefffon, Second
preterablytin@appsoximadelytive pppagite. direction. 10 10. Module

according to any one of Claims 4 to 9, characterized in that the ejection
means M(?) are elastically tensioned when the two extraction sub-

assembified (10, 115 aré Lidsedd &td freRd fréhTheft15 eidtifensiont8  ©
calserejetton when the twa saly- assembliesere reopenetld. Module are

accarding fe LlaighblQy gharactesized inthat the sjection means (7) ase the
elastoilcalllé/ tensioned 20 through contg t with at least one elastic .
modu ﬁn a ¥ect on o ﬁﬁr ﬁhan the lrection of
tensioning element (92) forming part of the holding and" positioning .
meRaRs 2 MedulRLREordiRg Yo okt of Tlainei0andlyl, 25e opposite
charaeterized in that the ejection means (7) consist of a lever (70) in the
form of a ring, articulated to the fixed extraction sub-assembly, said lever
being tensioned through contact with at least one leaf Sé)t‘ing (92) borne

by the HBRINY Snd3PTSISHIAG mé&dhs (9 30°TS. Mobulé &8ddtding tot°  2-
Ctaiar characterdzediin thah dre movableseitraciion subassembly’(11l) are

h@i@%%ﬁcally tensioned when the two extraction sub-
assemblies (10, 11) are closed and freed from their
elastic tension to cause ejection when the two sub-

assemblies are reopened.

11. Module according to Claim 10, characterized in that
the ejection means (7) are elastically tensioned
through contact with at least one elastic tensioning
element (92) forming part of the holding and

positioning means.

12. Module according to one of Claims 10 and 11,
characterized in that the ejection means (7) consist of
a lever (70) in the form of a ring, articulated to the
fixed extraction sub-assembly, said lever being
tensioned through contact with at least one leaf spring

(92) borne by the holding and positioning means (9).

13. Module according to Claim 1, characterized in that
the movable extraction sub-assembly (11) has 1linear
actuation means of the piston type (20, 30, 140, 150),
which can be activated in closure by hydraulic or

electric means.

14. Module according to Claim 1, characterized in that

the first extraction sub-assembly (10) is fixed.
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actuation means of the piston type (20, 30, 140, 150), which can be
activated in closure by hydraulic or 35 electric means. 14. Module

according to Claim 1, characterized in that the first extraction

sub-assembly (10) is fixed. - 19 15.-Mpedlule according to Claim 14,
characterized in that the first extraction sub-assembly (10) comprises a
capsule reception zone equipped with relief elements 5 for opening the
capsule. 16. Module according to Claim 15, characterized in that the
secondymbyvablessutr-assengbly comprises &4 contpleraentary eapsule that

reception zone (5.and maans (S0 10 SL)Jofsupplyingoyater o he ses o

capsule. 17. Module according to Claim 16, characterized in that "the

ARSI ater CTRSHiSE CASERE ety eEfdrs (sofements

for opening the capsule.

16. Module according to Claim 15, characterized in that
the second, movable sub—assembly comprises a
complementary capsule reception zone (5) and means (50,

51) for supplying water to the capsule.

17. Module according to Claim 16, characterized in that
the means for supplying water comprise capsule piercing

elements (50).



