1 DEVICE AND PROCESS FOR THE PREPARATION OF A BEVERAGE WITH ENHANCED AROMA
The present invention concerns a device for preparing a beverage with enhanced 5aroma.  Many
beverages like espresso and other coffee drinks, milk drinks, soups, are often prepared by mixing a
food soluble powder or a food liquid concentrate with a diluent. Mixing devices are known for speedier
preparation of such beverages by mixing the 10 soluble food component with the diluent, such as hot
water. These devices typically comprise a mixing chamber in which the soluble component and the
diluent are fed. The diluent is usually introduced intd the mixing chamber in order to create a whirlpool

to efficiently dissolve the s% | '?ﬁ&ﬂ@n%ﬁ{ﬂqwstgng'QLEﬁETE%B%w@{;@'&hSP usually evacuated from

the mixing chamber throug e mixing chamber-and spensed into a receptacle for
drinking.  The object of the présBRVRRaRW IS HOENHAGIEESIARAMANg devices in order to provide
beverages presenting higher aroma properties when they are delivered in the receptacle. US

5,514,111 descripes a devi{:e for tobtainin hot dg’nks ir% solution esgebciall 20 c guccinoJrom a
. .he ?I’eS%n II']VGH(IOI’] OI%C ns ? eviC or reﬁa[ing %ve age wi nhanc& .
mixture of coffee in‘granules, milk and stéam. The coffee gfra ules’are dispensed in a predetermined

dose irfto aai@atment chamber. The treatment chamber is closed by a cover and then air, liquid and
steam are injected into the treatment chamber. The granules are mixed and dissolved in the liquid in
the presence of gjeam and aic, The beverage s removeg from he iaptment chamber g first time
through an outle InSIde” S5 he cover of the treatment cchamger and'in 2 €econd fimé t?\rough a valve
in the bottoPfepRthe ednneat elapber!ublet fnvepe At oot sifthdacteermriiecaitplaxddurnto the dual
evacuation\afidhe beviesagershiodgh the epyesianiéyauabring Roderaeverdfierajsminrgdrier a simpler

and Iy cogtselltien enabling La.disselve.aconcentiale and produce &beverage o e gombination
of a diluent'and soluble 30ingredient or liquid contentrate and avoiding the aromas generated during

the dissoluteMrEsadpEing chamtigs ipveREdINR Srsthereserroard ard/ite filugns piefrealion of a
beverage cgrphisindisuayibtidgeamber ey miximg enselbélerngtrdientpadea dilvemsosaid chamber

comprising ;208 BRI

96‘ the soluble component in the water. The mixture is then usually
evacuated from the mixing chamber through the bottom of the mixing chamber and
15 dispensed into a receptacle for drinking.

The object of the present invention is to improve such mixing devices in order to
provide beverages presenting higher aroma properties when they are delivered in the
receptacle.

US 5,514,111 describes a device for obtaining hot drinks in solution, especially

20  cappuccino from a mixture of coffee in granules, milk and steam. The coffee granules are
dispensed in a predetermined dose into a treatment chamber. The treatment chamber is
closed by a cover and then air, liquid and steam are injected into the treatment chamber.
The granules are mixed and dissolved in the liquid in the presence of steam and air. The
beverage is removed from the treatment chamber in a first time through an outlet inside

25 the cover of the treatment chamber and in a second time through a valve in the bottom of
the treatment chamber. Yet the operation of such a device is complex due to the dual
evacuation of the beverage through the cover and through the bottom.

There is a need for a simpler and low cost solution enabling to dissolve a
concentrate and produce a beverage from the combination of a diluent and soluble

30 ingredient or liquid concentrate and avoiding the aromas generated during the dissolution

to escape.



5 a diluent inlet opening, a beverage outlet opening, - sealing means, said sealing means being able
to seal the top opening of the mixing chamber and to prevent any fluid from leaving the mixing
chamber through said sealing means. 10The mixing chamber of the device can be of any known kind
and can take various shapes. In a preferred mode, the longitudinal upward wall is substantially
cylindrical. Other shapes could be envisaged such as a polygonal, e.g., hexagonal, or oval section of
the chamber, for instance. The bottom wall can be substantially a portion of truncated cone. The
mixing chamber presents a top opening that is usudlly used for the introduction of 15 soluble
ingredient that can be introduced ravimetric fall inside the mixing chamber. The mixing chamber
2120 comprises o AR ATHETIES qBel iy, CaRA it HA o 5s RIS Lo ot the
mixing chaksherriging ‘mixing chamber comprises a beverage outlet opening for delivering the
beverage isstipfkingBnEeudiseplianyof salinarparadirnhwihitbedilseatingilathempdng chamber.
Said beverage otutlet of the mixing 20chamber is preferably in the bottom wall of the mixing chamber.
According to tiie ?Hvoeor?tri]g}%’the device comprises sealing means that are able to seal the top opening
of the @ixing chdnulsel ialet apepregent any fluid from leaving the mixing chamber through said sealing
means or throught{heageneetigpehpiyveen the sealing means and the mixing chamber edges. These
sealing means are pr%%‘aerng%l CQVEr. It %gnm%%lr}]s tQS‘]te tt{lg cga\lllerhis t11())referglr§)h/ m %aeorfn one full piece
without presenﬁnggany aperture and tHal said cov , once placed a ove the {o% opening of the mixing
chamber heéhwetiealne itepseirrot @mtdetdiitntHeavindrifcraxiiseshap pidhiaganisridisRaIvhg any
aperture behuges the cover and the edge(s) of the mixing chamber top opening. The connection
betweﬁp the sealmg means ﬁnd the rp' ing chamber to% p%)ﬁnknr% i;nakri\ngoahn%rmetiﬁ eal. No fluid, either

L. iXIng _chamber o evice %an be can € various
|IC]UId Oor gaseous, can enter in or leave champer once sealing means sea € mixing chamber

top openingharehive Brefeedinty afe Hitsl raiiutisalofP wpechivay &F shestantaly civansbes théhsily opened
outlet of th%mgb@@gzl@lhladmb@riaj&@eb%é@frage @Lﬁ&égoaal, eT@,erﬁ@@Ir?a@@I Fﬁ%%%@&i@h%ﬂw top .
opening can be realised according tq different mades : generally the sealing means.are a cover an
cmid cover SR e e ] e R e e
top openind &% th&iRixihgehaniesastsFelfedonsaing dsédongysdsiteatter doodpiErsssiahetop 5
opening of ae pxingshambest Acolingdouadt Bympaanitecaremnisdxakanditiesmxibgrchamber is
able to movgbefyueen e posiiens I grder to b saals o nohbydhe saveh Asserdingo @ second
preferred moé}e, the tover is disp%ceg]lglre.e‘Fhe cover can be linear y and/or rotatlongl?y n?oveable,
from one pBEHRIARY tHe dthilewHAk HiethsixinyithAABBPHS. fikBE. MEEHT MM T ehiSYBREFRS nfode, the

cover is lingarlyragslirieriatianad Yol Semervaghie tiovarageosiian wberend arysisitheomixiogehamber
top opening, re%i%ﬂ?(};@p M’Q‘pﬁﬁé&l‘%ﬂé’%ﬁéﬂﬂs $i'>’<‘.' Samberde 88&@#%%’?& %‘ﬁ%}’%"tﬁe JE coveris

preferably compose a soft material. By soft, it s meant that the mat IS Su C|enrtT3i/Xle stic to
estabfSh a HfRRYritREFIRPIE HhiirrieRand & top BpEtGIMBRier to hermetically seal it when it is
pushed against inctbeipaftanaéarnad e, Ik ke vhosen htkverna aldeasirenaiiaainaweg materials :
Plasmol(r),.sili 0 r : r%gp i r r (TPE). Actually
a TPE polytrﬁll(’e(r%?gI ?%80 yrémeB? Eﬁgn}ﬁgﬁ éo@{n%ﬁﬁ%g%ﬁi{c%%a ovf%tgrﬂgﬁﬁﬁéﬁﬂpgﬁﬁ r:{P1e%xér? X||trgg)a

thermoplasteeEaadtErupataithisREI R shap 8 R8N a thisb Feateatiqri et WRRMWRR I oRfitkn its
design tempeeatsirentAngenpossessashelasigaieihbahavitiuy meerstaresirefeusing 8 over imade 20

ofa dgéo“ ! m@lﬁéﬂﬁ%mﬁ‘é‘%@eﬁé?&%@#gb@%%ﬂé' SFUNEHIRIBRIN it R fns &daeS-Al hs.mixing
chamber top opening during the beverage preparation : in particular, during the evacuation of the
beverage fiétA tREmBRiAg CHEMBEICS @ S6RYECAlRs PRI AR MIKInE e nEHBEr hafMRBuCces the

sucking anddhectieftyneatios otdhesatt eatrethienpiavinghisnsealing duasiignwithout leaving any
aperture between the cover and the edge(s) of the mixing chamber top opening. The
connection between the sealing means and the mixing chamber top opening is an
30 hermetic seal. No fluid, either liquid or gaseous, can enter in or leave the chamber once
the sealing means seal the mixing chamber top opening.
Once the sealing means seal the top opening of the mixing chamber the only

opened outlet of the mixing chamber is the beverage outlet.



25Apart from the soft part, the cover can also comprise a rigid material part for supporting the soft
material. According to the preferred embodiment of the present invention, the soft material is hold
between two frames of rigid material. Then, the frames of rigid material can be linked to a motor to
control the movement of the assembly of the frames and of the soft material. The rigid material can be
chosen between at least one of 30 the following materials : HDPE (high density polyethylene), LDPE
(low density polyethylene), POM (polyoxymethylene), PP (polypropylene), nylon, metal, polycarbonate.
This rigid part of the cover is useful to enable the diplacement of the cover on and out of the mixing
chamber top op ingspa[.ticulqr%if the second rEOdT is im Iementedbfor4 xac¥ngle a mechanism for
moving the cover canbe fixe on?h@'ﬁﬁﬁ% matenal, the 2 enr'ns%ﬁsgrtlr?g e Sott ATateriaP of the cover.
In a preferréiffesambaaparent afnheipréeaeaivention) srsensixipethambeid canas@cdhirreotedh a fan
able to suckiiniediuehark @angosisdbiics presemnbinside hatmidnaseehambeid ip epaRagtion

between the_fan and the mixing chamber can lae.a Qipe tha& opens in F]he mixin chan’{ er side wall.
. O e mlxmg (f‘ am { IS ogen a In Secon OSIPOI'J the, caver %?S%S q.top
The device ©of the present invention ustally also comprises a'metering deviceé able 1o deliver a soluble

ingredient gpsaitgrolitis thiitgropebaig eeaidingildrmyichanener vk epveidsifited adpeneikithe

metering deuigaANsCaMRPIBSe sleshavaaaivoWaisioeainos @frap b elEbKRaveR fype§ the awsrew, an
auger, a bagiel, 3, slidina chamber, asotary piefced dise . for delivering a dase of powder (o the
mixing chamber of the apparatus 8r a pump like’a perlstaﬁ{ic pum% iFthe soluble mgreglent IS a liquid.
The outlet dnegeeingdeatienelly dirverileo fmmeodiseraaidanitte the mikieig Whehiber gngpening-

e.g. throughbrapiRe swhed. theceryrs doassiserl theieperirgvdSithpsiryice ¢an eomeniss a
whippirag chambgbrr s]aid whi;%;oilr,[lI nc?y‘ﬁmbe{ bein% gﬁnnected éﬁ atrp]%erp'xin chamber bever%%e outlet.
elpin b

The whlppiﬁné)\é%arﬁbé?rga% & dissofiition it the sorble Ingre ien F|)ser(‘iﬂ’sﬁctaItatg%ﬁgsolve by only

a simple coMigee WigaYae RUBPINSr GhanbpeiperaprNscds tyasedfoamed. 20The invention is secondly
based on a methpekfebrieRApRI-AbEVEsAYR WA slevieenasaasBibedianoretamnpiisingat least the

following steps ;.- introducing.a soluple.ingredient inside, the mixin mber through the top opening
ot he e R e R e o e o e
introducing®einent ipisiefelthReERAainBBr SRRt Ramikds Riithahegrinmbié M eaientateaghediating the

mixedi produetchiosarthe tmbdnacbasnbae br gl iibeing verrRga O U Hei DREYIRGico N aRhe top
opening of g, 0iing CHRRSHermopias 2 RIEERPb AN ARPRFPNG RAIR,MHDE ShPMbeL s opened
once the mixed pr8 uct
polymer blend or compound which, above its melt temperature, exhibits a thermoplastic
character that enables it to be shaped into a fabricated article and which, within its design
temperature range, possesses elastomeric behaviour. The interest of using a cover made

20 of a deformable soft material is that this material can efficiently stick to the edges of the
mixing chamber top opening during the beverage preparation : in particular, during the
evacuation of the beverage from the mixing chamber, a depression occurs inside the
mixing chamber that induces the sucking and the deformation of the soft cover improving
its sealing function.

25 Apart from the soft part, the cover can also comprise a rigid material part for
supporting the soft material. According to the preferred embodiment of the present
invention, the soft material is hold between two frames of rigid material. Then, the frames
of rigid material can be linked to a motor to control the movement of the assembly of the
frames and of the soft material. The rigid material can be chosen between at least one of

30 the following materials : HDPE (high density polyethylene), LDPE (low density
polyethylene), POM (polyoxymethylene), PP (polypropylene), nylon, metal, polycarbonate.
This rigid part of the cover is useful to enable the displacement of the cover on and out of

the mixing chamber top opening particularly if the second mode is implemented, for



30has been totally evacuated from the mixing chamber. According to the preferred mode, the
closure of the mixing chamber is realised by moving the cover to the mixing chamber top opening and
the mixing chamber is opened by moving the cover away from the mixing chamber top opening. 5
lithe device comprises a whipping chamber connected to the mixing chamber outlet, then during the
evacuation of the mixed product the mixed product can be whipped and the depression due to the
evacuation of the beverage from the mixing chamber is increased. This depression helps in sucking
the aromas and delivering them with the 5beveragetin the final receptacle.  lithe device comprises a
fan connected to Ithe insicLe of th? mixin% cl%ﬁtmber said an.ca suc:,{l;fFCJase ustflui stLroth;e mixing
chamber wReH the %l%%cg NEMOEr rigot\)/p ned 8?1\6érs§f’cpf 7 AN alSo towlbalk geggeou% bids from the
mixing chasseptinthieeotragieialhétihspeniag of the mixing chamber when the mixing chamber is
closed. When then 10serling repaagirié0BeRRd sekingpratRioMRNRBIRg theaslivinalippof humidity
like steam above Fh(? tmixipa% Cftljff\n'lber a]gd vo}f:ls sbertai humidil'%g) %nter insige th heterinﬂ device
generally pfé)@ggca%ov% hé me}xﬁgocﬁlé?nt%r%aﬂ%u ar ygraosrep())ow er go[fﬂ?ﬁ%npr'gs Géts Whehdhe sealing
meanslosd#rbatixihg cleansséenflosiiregbdek e patoihemilies eitinhsrotet becowsy dfahe aromas

in the final ipeeBtAGR: AbHtserdinadosrdierred embodiment of the process of the present invention,
during the closurslehof hecto%fqﬁ)enlnge% the mixin Sgl%m er with the seallrg%irrpegms theDFéetgllng

means are first broﬁg §t'&Bove t%gr?op of)révrﬁrr]ltbo%n e gnscﬂ)? moveavertica y éaﬁ/l[%er iiv Contact with

the top ope#fhseaAadeidde ingTEsiericipsmbriefen rmifinreisealite Means dsowethisptapening can
be a rotatiogakpistiaisiaionHaoveRIet-0dlice dHAEcHRIGSaNsE e imethodiattheapreseastdpyention

enable the production qf beverage, especially coffee beyera resenting enhanced in-cup aroma by
et e e S e 0 S ool G ) A B A MR R . i

particular cnpelivedisdikedoamALIPQBATH HU HHs B aleRH) RIS thibeAEP& les e Ve BTiRE Goffee

aroma and gbatale: rpofe Retee pidnie bYrdre temsidraerguid. BmbedimestsHef thadnvgniinane described
in more Witg.reggargpocce)rto the a comR]atrﬁgirrng drawin%sdevrv erein ; ure % depicts device

according {0 the presen TRvention In its stan)grjgycg?ate. 3 Pﬁﬁ%?ggzetg'é e maaﬁggll_yw éar?lct the

preparatioritf ePBeVErag8U e8I PRSI present invention by the means of said device. - Figure 7 is

a top view of the pieferacembodisnemicef thevappling snaabe: - Eiguratddsisgsertionsieysiagthe
sealing meggﬁnggt%@yor?h?a ‘%w‘%%%d%;” r%%e)ygéverage outlet. The whipping chamber can help in the
dissolution if the soluble ingredient is difficult to dissolve by only a simple contact with the

diluent or if the beverage needs to be foamed.

20 The invention is secondly based on a method for preparing a beverage with a device
as described above comprising at least the following steps :
- introducing a soluble ingredient inside the mixing chamber through the top opening of the
mixing chamber,
- closing the top opening of the mixing chamber with the sealing means,
25 -introducing a diluent inside the chamber so that it mixes with the soluble ingredient,
- evacuating the mixed product from the mixing chamber through the beverage outlet
opening,
- opening the top opening of the mixing chamber.
Preferably, the top opening of the mixing chamber is opened once the mixed product
30 has been totally evacuated from the mixing chamber.
According to the preferred mode, the closure of the mixing chamber is realised by
moving the cover to the mixing chamber top opening and the mixing chamber is opened by

moving the cover away from the mixing chamber top opening.



6 - Figures 9A to 11B schematically depict the preparation of a beverage according to the preferred
embodiment of the present invention. It should be understood that the figures are merely
schematic and are not drawn to scale. It should also be understood that the same reference numerals
are used throughout 5the Figures to indicate the same or similar parts.  Figure 1 depicts a device for
preparing beverages comprising a mixing chamber 1 presenting a top opening 4, a diluent inlet 5 and
a beverage outlet opening 6. The device also comprises a metering device 3 comprising a hopper full
of soluble ingredient like 10 coffee powder 2 and admotor 9 to activate the introduction of a soluble

ingredient dose |n%de the mixin chambq{. 1 Iroug‘grﬁ tr??ﬁo%ac%n té‘ Jehe.dewc CoMmprises a cover 7

that can slide aboveeacr|1e 'ggvg?/r? o ae\‘tvobD 'ﬂgnclng of the Fixi g cham ey u?fﬂté? t8' eet’action of
a motor 10!Memedvgne rigecyacieatiopesfitieearorehsripvsoivihip pivig ¢ rapdber Saodrapridimgd avidipper to
help in the gigsaligiessihie iRrmingref hipheueRas. hiowedrabe GrireIReNssdytha stand-hy step of
the device of the in e%ionof the metegnﬁ device % IS Rt activatedd tge rrllixin C ambert;[]oR]opening 4
is opened and 170 diluent'is introauced Sh the r%%%ﬁagc amber' o " Ig%'ﬁ/reé' ilGEtratés theedosing
step ofthe prepaasiornhst ihpEveeRtRERIth the device of the present invention : the motor 9 of the
metering device § feshen dorpsoliRle «Rdvekadisnhe insthe sriBgEhabRerropsaing 4.
Figure 3 ilystrates the mixing chamber sepling sten.s the mafor, 9,of ihemeteing device hag been put
off. The mofor 1U'for m8vmg e Cover 7'is activaed in order to cfosemtﬁ(e IXing gﬁamolger?op opening
4, Figars 44l saraces tlecdissohaitroasepustieidsl fiem tSenratigcethpeutshtiigedrietase2s inside
the mixing ehasaksptmdissiolve HhirisgldhierberedientinEnmulingotvechingredigaiascapes fiam the
mixin _d:harsnb(]ar 1 through the outlet 6. | .Figure 5.|Ilustr%§igstlc]ﬁ gi%lllver ,[tc,otr(?pof tma qcljsltsol. ed

. .sealing,means’ are opened sucking>operation en 1mi
ingredient iS6ventuaity whippedin thé Whipping chamber 8 an ivered in ‘a receptacle 1. Due to

the closurestfaneapexndheh@hiverchayafie sl ar Fdenehithé desies KRN iAD ISP BhaHBes A ation of
the 30 bevesage JeibraiNgeRiaEitdleand Ruaiwakynbytperepesalien pbiirvdaipprerpibéuamas 12 of
the bevera%hthag are stilll inside the mixiqgechamber arebsuc]lfed. WitBl the bevetra e flobvy. 7. Figure 6
. en the sealing means c¢losé the mixing ghamber, Tlowi CK operatiory énables an.
illustrates the mixing chamber opening step : once the everage has eerP?o?al?y evacuates in the

receptacle, FHEAMPEATSNSN Of ierRsccermeinidadtivhteseriasiBve the cover 7 away from the mixing

chamber top openiagrding @ deajrtfeeemenhsskte iherstansioyssicprasdlpistaiedsntigydndFigures 7
and 8 is demgagseuz%gn(g means accordingt 0 the.Rref%rr%g emk%&(tiliqment of the res nt invention. Said
h co

. Iing. )
sealing means are compose8|pocl?‘3’:192'(r)1 Barte.’llg1 which 18 a disc of soft matetial and o (jélsr?(jaltli1 %art 14

which is maeRaBS @ fiishSrerahtighPrealetiit e ARREMIGRITE GieR el sHR PhiittabyHeIgHEFigure 9A
depicts a devitectoniprepatisg drveiages ampsescrpechibveigert ibrexeephgliBdhaiahe seading means 7

cortespond (s erhormeny delecnEigyIss,7 ANd 8, ighs. AR Jp 2 lop view of the device of

Figure 9A representin tive positions of the sealing means 7 and of the mixing chamber top
openiA§ 4. In this stand-by position of the device, the sealing means 7 are placed away from the
mixing chamber 0 apeiagadsatas itetrbihis apenprgsbieeifoetiernexasteptd iptsadugsionof a

soluble 'ngi)eeq}gr%go%gdgagﬁ t@&f&é@%@%&é‘aﬁ'ﬂ?%n%ng enhanced in-cup aroma by directing
most of the steam and vapors produced during the mixing operation into the final cup, in
particular compounds like sulphur compounds and aldehydes that are representative of

25  coffee aroma and that are more perceptible by the consumer.

Embodiments of the invention are described in more with reference to the
accompanying drawings, wherein :
- Figure 1 depicts a device according to the present invention in its stand-by state.
30 - Figures 2 to 6 schematically depict the preparation of a beverage according to the
present invention by the means of said device.
- Figure 7 is a top view of the preferred embodiment of the sealing means.

- Figure 8 is a section view of the sealing means of Figure 7 according to XX'.



Figures 10A, 10B, 11A and 11B depict the movement of the sealing means of the device of Figure 9A
during the mixing chamber sealing step (equivalent to Figure 3 step). The sealing step implements two
movements of the sealing means 7 : first the sealing means are rotated by motor 10 so that they are
brought above the mixing chamber top 20 opening 4 (Fig. 10A and 10B) and then the sealing means
are moved downward by motor 10 so that the soft material part 13 of the cover stick to the edge of the
mixing chamber and hermetically close it. The inner surface defined by the two rings 14 of rigid
material of the sealing means 7 is designed as to b€ greater than the outer diameter of the mixing
chamber top opening 4 saq that the soft part 13 of the sealing means can easily cover the 25whole top
opening 4 and cdr:%tr']g% eaﬁlgtég%tﬂ%ﬁéjnelﬁga{éc §¥s.e@§§ { aratuo&c)% eb \é?/ré/f‘]fgaecsc were r{??epared
using eithethg coffesataotindiimeigpativgreeseioreéurding to the present invention and according to

thifmethodhqf the Bﬁ@ﬁ_%érwlmmw tlﬁ& m&hiéﬁfﬂgﬁbrﬁﬁa V\@oﬂéﬁhé&iétaﬁ@ Eféh%tadtaw_n fthe both
coffee machines were identical except tha offee machine according to the ent invention
included a CHUE: b T AR A R (o CHER GG SRl TR m 210 SP AR LR e the
coffee powtier Mgl eatie thgieateitrid@mreaniimgr 8atfamber and before the diluent was introduced
inside the mixing chamber. The cover was not removed from the mixing chamber opening before the
beverage was lojally evaguaied fram,ihe mixing. charmber, The coverwas made of gne [l giece and
its connection withne mmﬁg Chamber was Mermeti rom the s(fep Btthe fhifoduetion orthe diluent

until the 5 PRGNS evaeLRRfONBIthe dbifatifeh tArdraireNpEstmbEetioBRIENE. rebe prute. The
coffee machige élichpeddesaaing CametaBoYEHPesMX G ehsnibar.of sdilBsoitgedsapakation

consisted in hpth cases i introduci 5 g of the same sqluble cqffee der inside,the mixing
ool il e ek P i A

inside the resigsidsenireg cbaphand tyordésHieprnetican et daing icoauvieesin edlEnidtet. Before

the coffee pparaéionodeulariswhprerlhwese askitcia traholpom@tihemmeeptaciteauantify the
aroma comgcqunds and cyosrtqi&e.lvh/gsbadded tor I|eetase matriébbound thials., . Th%aanqgrer}ag of the

o % 19 hipping. .
coffee bevera'é)é1 inside the receptacleev\\//%rra ana yseapr%r/1 ‘Combined solid p‘ﬁa‘gg'?ﬁlccro-extractlon and

gas chrom&VHPEPRY. TN RIS dieln Bhiesetitsawionable icagimaife thenRsivriasaurédWrora

concergratiesrigpavasydnaesthnd-by step of the device of the invention : the metering device 3 is
not activated, the mixing chamber top opening 4 is opened and no diluent is introduced in
the mixing chamber 1.

Figure 2 illustrates the dosing step of the preparation of a beverage with the device
of the present invention : the motor 9 of the metering device 3 pushes a dose of soluble

20 ingredient 2 in the mixing chamber top opening 4.

Figure 3 illustrates the mixing chamber sealing step : the motor 9 of the metering
device has been put off. The motor 10 for moving the cover 7 is activated in order to close
the mixing chamber top opening 4.

Figure 4 illustrates the dissolution step : the diluent is introduced through the inlet 5

25 inside the mixing chamber to dissolve the soluble ingredient. The dissolved ingredient
escapes from the mixing chamber 1 through the outlet 6.

Figure 5 illustrates the delivery step : the dissolved ingredient is eventually whipped
in the whipping chamber 8 and delivered in a receptacle 11. Due to the closure of the
mixing chamber 1 by the cover 7 and the depression induced by the evacuation of the

30 beverage in the receptacle 11 and eventually by the operation of the whipper, the aromas
12 of the beverage that are still inside the mixing chamber are sucked with the beverage

flow.



Increase of aroma concentration (c/o) Prior art Invention methanethiol 0,82 1,45 175 % dimethyl
sulfide 0,80 1,39 174 % furFurylthiol 2,05 3,20 156 % 3-mercapto-3- methylbutylformate

7

Figure 6 illustrates the mixing chamber opening step : once the beverage has been
totally evacuates in the receptacle, then the motor 10 of the cover is activated to move the
cover 7 away from the mixing chamber top opening 4 in order to come back to the stand-
by step as illustrated in Figure 1.

5 Figures 7 and 8 is depicts sealing means according to the preferred embodiment of
the present invention. Said sealing means are composed of a soft part 13 which is a disc
of soft material and of a rigid part 14 which is made of two rings of a rigid material
encircling the disc of soft material to hold it.

Figure 9A depicts a device for preparing beverages as described in Figure 1 except

10  that the sealing means 7 correspond to the embodiment defined in Figures 7 and 8. Figure
9B is a top view of the device of Figure 9A representing the relative positions of the sealing
means 7 and of the mixing chamber top opening 4. In this stand-by position of the device,
the sealing means 7 are placed away from the mixing chamber top opening 4 so as to let
this opening free for the next step of introduction of a soluble ingredient dose inside the

15  mixing chamber 1.

Figures 10A, 10B, 11A and 11B depict the movement of the sealing means of the
device of Figure 9A during the mixing chamber sealing step (equivalent to Figure 3 step).
The sealing step implements two movements of the sealing means 7 : first the sealing
means are rotated by motor 10 so that they are brought above the mixing chamber top

20  opening 4 (Fig. 10A and 10B) and then the sealing means are moved downward by motor
10 so that the soft material part 13 of the cover stick to the edge of the mixing chamber
and hermetically close it. The inner surface defined by the two rings 14 of rigid material of
the sealing means 7 is designed as to be greater than the outer diameter of the mixing
chamber top opening 4 so that the soft part 13 of the sealing means can easily cover the

25  whole top opening 4 and contact all the top opening edges.

EXAMPLE
Coffee beverages were prepared using either a coffee machine integrating a device
according to the present invention and according to the method of the present invention or
30 with a coffee machine of the state of the art.
The both coffee machines were identical except that the coffee machine according
to the present invention included a cover for the mixing chamber and a mechanism to

close the mixing chamber once the coffee powder was introduced inside the mixing



0,46 0,49 107 % sulfur compounds 4,13 6,53 158% acetaldehyde 620,39 776,69 125 %
2-methylpropanal 1,00 1,84 184% 3-methylbutanal 9,33 12,48 134 % aldehydes
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chamber and before the diluent was introduced inside the mixing chamber. The cover was
not removed from the mixing chamber opening before the beverage was totally evacuated
from the mixing chamber. The cover was made of one full piece and its connection with
the mixing chamber was hermetic from the step of the introduction of the diluent until the
complete evacuation of the coffee from the mixing chamber inside the receptacle. The
coffee machine did not present any cover above the mixing chamber.

The coffee preparation consisted in both cases in introducing 1,25 g of the same
soluble coffee powder inside the mixing chamber and dissolving it with 23 ml of hot water.
Immediately after the coffee beverage had dropped inside the receptacle, the receptacle
was hermetically closed and is cooled in cold water. Before the coffee preparation,
deuterium or C-13 were added in the bottom of the receptacle to quantify the aroma
compounds and cysteine was added to release matrix bound thiols.

The aromas of the coffee beverage inside the receptacle were analysed by
combined solid phase micro-extraction and gas chromatography. The results are

presented in Table 1.



630,72 791,01 125% N-methylpyrrole 20,93 22,68 108 % 2,3-pentanedione 0,68 0,98 143 % diketones
0,68 0,98 143 % 2-3-5-trimethylpyrazine 4,42 4,58 104 % pyrazines

9
Table 1
Aroma nature Aroma concentration (ppm/dry Increase of aroma
matter) concentration (%)
Prior art Invention
methanethiol 0,82 1,45 175 %
dimethyl sulfide 0,80 1,39 174 %
furfurylthiol 2,05 3,20 156 %
3-mercapto-3-
methylbutylformate 046 049 107 %
sulfur compounds 413 6,53 158 %
acetaldehyde 620,39 776,69 125 %
2-methylpropanal 1,00 1,84 184 %
3-methylbutanal 9,33 12,48 134 %
aldehydes 630,72 791,01 125 %
N-methylpyrrole 20,93 22,68 108 %
2,3-pentanedione 0,68 0,98 143 %
diketones 0,68 0,98 143 %
2-3-5-trimethylpyrazine 4,42 4,58 104 %
pyrazines 4,42 4,58 104 %
high volatiles aroma
compounds
(methanethiol + dimethyl 11,95 17,15 144 %
sulfide + 2-methylpropanal
+ 3-methylbutanal)
medium volatiles aroma
compounds (3-mercapto-3-
methylbutylformate +
acetaldehyde + N- 642,46 800,85 125 %
methylpyrrole + 2,3-
pentanedione)




4,42 4,58 104 % high volatiles aroma compounds (methanethiol + dimethyl sulfide + 2-methylpropanal
+ 3-methylbutanal) 11,95 17,15 144% medium volatiles aroma compounds (3-mercapto-3-
methylbutylformate + acetaldehyde + N- methylpyrrole + 2,3- pentanedione) 642,46 800,85 125 %

10

The results of Table 1 show that significant higher contents of key sulphur
compounds and aldehydes, that are known to contribute significantly to the coffeeness,
are obtained with the coffee machine implementing a cover on the mixing chamber

according to the present invention.



10  The results of Table 1 show that significant higher contents of key sulphur compounds and
aldehydes, that are known to contribute significantly to the coffeeness, are obtained with the coffee
machine implementing a cover on the mixing chamber according to the present invention. 11 CLAIMS
1. Device for the preparation of a beverage comprising : - a mixing chamber (1) for mixing a soluble
ingredient (2) and a diluent, said chamber 5comprising : a top opening (4), a diluent inlet opening (5),
a beverage outlet opening (6), - sealing means (7), said sealing means being able to seal the top
opening (4) of the 10mixing chamber (1) and to prelMent any fluid from leaving the mixing chamber
through said sealing means wherein : - the seali¢1 Wgns are a cover, and - the cover and the
mixing chamber are able to move relative to each other so that in a first position the top opening of the
mixing chamber is opened and in a second position the 15cover closes the top opening of the mixing

chamber, andethe ¢ovekisrepapRsest afl leagt eomsesingaterial part (13). 2. Device according to
Claim 1 wherein e, e i YN Al A Y L IRR R, TERURRST IRMCRR.89S1U00 19, the,gther-
5  comprising :
. a top opening (4),
. a diluent inlet opening (5),
. a beverage outlet opening (6),
- sealing means (7), said sealing means being able to seal the top opening (4) of the
10  mixing chamber (1) and to prevent any fluid from leaving the mixing chamber through said
sealing means wherein :
- the sealing means are a cover, and
- the cover and the mixing chamber are able to move relative to each other so that in a
first position the top opening of the mixing chamber is opened and in a second position the
15  cover closes the top opening of the mixing chamber, and

- the cover is composed of at least one soft material part (13).

2. Device according to Claim 1 wherein the cover is rotationally and/or linearly moveable
from one position to the other.

20
3. Device according to Claim 1 or 2, wherein the soft material is chosen between at least
one of the following materials : Plasmole, silicone, elastomer, rubber, a thermoplastic

rubber or elastomer (TPE).

25 4. Device according to Claims 1 to 3 wherein the cover comprises a rigid material part (14)

for supporting the soft material.

5. Device according to Claim 4 wherein the soft material part (13) is hold between two
frames of rigid material (14).

30
6. Device according to Claims 4 or 5 wherein the rigid material is chosen between at least
one of the following materials : HDPE, LDPE, POM, PP, nylon.



20 3. Device according to Claim 1 or 2, wherein the soft material is chosen between at least one of
the following materials : Plasmol(r), silicone, elastomer, rubber, a thermoplastic rubber or elastomer
(TPE). 254. Device according to Claims 1 to 3 wherein the cover comprises a rigid material part (14)
for supporting the soft material. 5. Device according to Claim 4 wherein the soft material part (13) is
hold between two frames of rigid material (14). 30 12 7. Device according to Claims 1 and 4 wherein
a mechanism for moving the cover is fixed on the rigid material part (14). 8. Device according to
any previous claims wherein the mixing chamber is2onnected to a 5fan able to suck or to flow back

gaseous flu}qur.esent malde thg mixin chd'i‘rlnb r. 9. A method forf reparing a bever?sgﬁx\é\gth a device

according to an;‘/ '6F Eraimne"P tt8 Igbnr]r?prigpng Al 1EAS Ao oavUiﬁré' S epSO\:/Ing -h%f:r%\fﬁﬁcmg a‘soluble

ingredient (@) theidedmeataiidhepoHafiber (1) through the top 10opening (4) of the mixing chamber (1), -
closing the top opening (4) of the mixing chamber with the sealing means (7), - introducing a diluent
inside the r’giﬁ%chamber.so that it mixes wiﬁh.the srg)luble ri1n redient,n - evacuating t e mixed
product froffi he ixing ChamBber thFoayR the Baverage outist TaePening (6). > Spaling the fop
opening (4T #he roigiiy ohimiler back@aseristiiod trEselih 38 ChermBinghetreinbgie top opening of
the mixing chamber is opened once the mixed product is totally evacuated from the mixing chamber.

20 9. A method for preparing a beverage with a device according to any of Claims 1 to 8

comprising at least the following steps :

- introducing a soluble ingredient (2) inside the mixing chamber (1) through the top
10  opening (4) of the mixing chamber (1),

- closing the top opening (4) of the mixing chamber with the sealing means (7),

- introducing a diluent inside the mixing chamber so that it mixes with the soluble

ingredient,

- evacuating the mixed product from the mixing chamber through the beverage outlet
15  opening (6),

- opening the top opening (4) of the mixing chamber.

10. A method according to Claim 9 wherein the top opening of the mixing chamber is
opened once the mixed product is totally evacuated from the mixing chamber.

20
11. A method according to any of Claims 9 or 10, wherein the device comprises a fan
connected to the inside of the mixing chamber, said fan sucking gaseous fluids from the
mixing chamber when the mixing chamber is opened and said fan flowing back gaseous
fluids from the mixing chamber to the beverage outlet opening of the mixing chamber

25  when the mixing chamber is closed.

12. A method according to any of Claims 9 to 11, wherein during the closure of the top
opening (4) of the mixing chamber with the sealing means (7), the sealing means are first
brought above the top opening (4) and secondly moved vertically to enter in contact with

30 the top opening (4) and close it.



11. A method according to any of Claims 9 or 10, wherein the device comprises a fan connected to the
inside of the mixing chamber, said fan sucking gaseous fluids from the mixing chamber when the
mixing chamber is opened and said fan flowing back gaseous fluids from the mixing chamber to the
beverage outlet opening of the mixing chamber 25when the mixing chamber is closed. 12. A method
according to any of Claims 9 to 11, wherein during the closure of the top opening (4) of the mixing
chamber with the sealing means (7), the sealing means are first brought above the top opening (4) and
secondly moved vertically to enter in contact with 3Gthe top opening (4) and close it. 13 Abstract
DEVICE AND PROCESS FOR THE PREPARATION OF 5A BEVERAGE WITH ENHANCED AROMA
The present invention relates to a device for the tion of a beverage comprising : - a mixing
chamber (1) for mixing a soluble ingredient (2) andsa%éﬁent said chamber 10comprising : a top
opening (4), adiluentinlet opening (5), a beverage outlet opening (6), - sealing means (7), said
sealing means being able DEYS@E AR DOPRPERES KHROTHE PREMGRISOIDNTEr (1) and to prevent any

fluid fléom leaving the mixing Chaﬂ@ﬁ&ﬂﬁﬁ@\ﬁﬁﬁ i‘?ﬂ#ﬂﬁ&?&‘ﬁ%&fm invention also relates to a

method for using this device. Figure 1

The present invention relates to a device for the preparation of a beverage comprising :
- a mixing chamber (1) for mixing a soluble ingredient (2) and a diluent, said chamber
10  comprising :
. a top opening (4),
a diluent inlet opening (5),
. a beverage outlet opening (6),
- sealing means (7), said sealing means being able to seal the top opening (4) of the mixing
15  chamber (1) and to prevent any fluid from leaving the mixing chamber through said sealing
means.

The invention also relates to a method for using this device.

Figure 1



