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 42,108, ORRANG: 1 YEHL ST 2BRENY, FRCVRIBIAUISHARRM Ithen 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.



- 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 usually
used for the introduction of 15 soluble ingredient that can be introduced by gravimetric fall inside the
mixing chamber._The mixing chamber also comprises a diluent jnlet opening. Said diluent inlet opening
= proforctiy in 2 e AP M3 BRArhgLr. & 6 ik g B 5ep SBbEbsta A 0E G outle
opening forcdelivisingy the beverage issued from the dissolution of soluble ingredient with the diluent
inside the mixingiahambeseSrichheMerage aublel b e mixing ARehambeispislessblyigdhe bottom
wall of the mixing chamber. According to the invention, the device comprises sealing means that
are able to seal %QBEnbn&ning of the mixing chamber and to prevent any fluid from leaving the mixing
chamber througHikgief séeilPrRENTESNS or through the connection between the sealing means and the
mixing chambey Rd@rsclhiree saaling means are preferably a cover. It 25 means that the cover is
preferably made.of one full piece without presentin erture and that said cover, once placed
Ebove the (o BUBAINS AFtheTa R RARELS R AR eEr R (SRR (e P chamber
top openinghgithetitaegvingrangnasendredoomeleaving duvar¥ing eherebrjeltyposinraitis@agnehamber
top openingaddie.connection between the sealing means and the mixing chamber top opening is an
sOherpetic seal-fg flid citheriguid praaseous, ca epier R orleaye e shamber ongs fhe sealing
means seal the mixing € amber Op opening. @nce fhé'sea INg means Sed the op opening of the
mixing chafiizeethechiyeiperemedticheienatadiingienardealispebp@pdptyexindesal 30therhe sealing
of the mixing\ghanerder eperingcandedealisedRpenrdigg Raiferantomedasegrnesalithe sealing
means are g,cover and sald cover, and fhe mixing, chamber are ablS 10, move relative to eagh other so
that in a first posfldn%e ?op opening o the mixing chamberis oﬁlené)é)an In a second position the
cover close5'thetypo 3B Rfi g ETsEEsnAXIPR) PPRIMBENA K RNAY tBsadifer thedetrasdserfs fixed
and the mixagireangbaiidstaile iamerarmevess byqrasiians fiontdsddarkenpalgdeameéby the
cover. Acooiging 6,3 seeandprelered mode, e cavarisdisplaseabie,The coysigan e linearly
and/or rotationally movean e, from one%osel?ion {0 the other whilg the mixing chamber is fixed.
According 7 fRESECEhd nséstie tRE ebVBe igiMearE amarsr rotatBrdlly dtrmeR/e&BIBAIBPR & position
where it coyers it BiXEBAIMPRYT [@NiIapRifgtbaafagiiraurbefenit ieaursdhaomixirgiabieamber top
opening un T ver.is pr bly. 0 f material. By, soft, it is.mmeant that
the materié%%ygﬁ%léiggﬂy%ﬂyg Iﬁctﬁg%t(gﬁ@% alg\i Rﬁ%@ﬁ%ﬁvﬁﬂi&iﬁgvﬁé égggﬁghqé?%o@%?ﬂ)%ning in
order 48 hefTEAN? SERiFfeRMdh e L pRRPhghiR’ X PRSI aterial can 15 be chosen between
at least one of thadadlawing matexiatgior lmenel(ts soiepnestastvigarledubiet peeierakysaal
thermoplastic, riBber O Slastamen (B AR, & (P00 E,@ W RF&J%"?S&DJFA " OF RgPound

which, above its mczﬁfte%e perature, ex?'n its a thermoplastic c cter that ena e§ it toFBe_s aped into
a fabricate #RFHE® dREPURICPRIVIBFRIRS ARIGR Rniperalird paReR)§5588eReMEe eI iSnisAt Behaviour.
The interesihebnsingdatico veikimadrad0of aldedomnaddessalihmatesiad isréhpictaiabnatesalaan efficiently
tick toth . ) o - i ticular,
Stick g, er‘ﬁ@gﬁétﬂéi%??@%%)grg.\;éﬁmpg&oﬂﬂ%e&'Bﬂeﬁf%ﬁé%ﬁﬁ%é%‘?&s@ﬁ‘ﬁﬂgg rSQPnegﬂaP@r cutar

during the evacuation o erage from the mixin amber, a depression u e the mixing

chamber thEdndfifteSaHe QNSKing ihRd RIFE YL BPRIRISRCoftRe Y EEVEF ithBrdliNgdt<Caa8AMeE function.
25Apart fronerthetisaflyparie it eicodattaaniatis theamgrigeiearigier noptepahpariviorosu ppoettigagthe soft

material. AGGIng g e PEEraieIRedRDSIaKING PSSt iy ARG SO sl s hold

between two frames of rigid material. Then, ames of rigid material can be linked to a motor to
control the FRBVBFHEMt RS ASEENING 8P tHReARAMBE L P oM S ofh AVREFAPPTRESYIE rSaféial can be

chosedt beteeritat beast vndwd, 30Hbelitpliowngaseateriaks: dh2P b (bvddade nisity pohrethytere), LDPE
(low den5itYhB@é(Qma|ﬁ%§%5%9%ﬁ8%ﬂﬁ§@%mgﬂ% g’dgrmgl_ypropylene), 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 openiif§ PartieErNG FERISstGhdRdaR iSPRRBIBnEfEdMsing chamber the only

opened outlet of the mixing chamber is the beverage outlet.



example a mechanism for moving the cover can be fixed on the rigid material, the latter supporting the
soft material of the cover. In a preferred embodiment of the present invention, the mixing chamber
can be connected to a fan able to suck or to flow back gaseous fluids present inside the mixing
5chamber. The connection between the fan and the mixing chamber can be a pipe that opens in the
mixing chamber side wall. The device of the present invention usually also comprises a metering
device able to deliver a soluble ingredient dose through the top opening of the mixing chamber when
the latter is opened. The metering device can comptise dosing means which can be of any 10 known

types like a screw, an a %er, t?arrel,. a slidiﬁaqm%hamber a rotar;ég)ri]e[)ced disc, ... for delivering a dose

of powder to the m&ir‘?ﬁac 3mo?)erh of rt'ﬁ')é'r%;?pﬁaratugroFOg prPr%?)'qﬁ(e a peﬁsfgﬁl'ge&ur%%cl 'rn‘eqsto%ble
ingredient idiéelieflinoree oatesrefyHeareriiaganiecans aicoresdnd spidosperates hithnnegnixing

chamber t%@%@i{bﬂe%eﬂ@f Mgl @e&iﬁ\ﬁewvbfé‘éhtbfﬁéioé@fr%@%dq%$%km @ﬁ@f&ﬁ%p&ﬁ?ﬁ@e device
can comprise gﬁé/vm%mngc Qa@bre{g said whi Rclp%cglamber belnﬁ.cortnected to ﬁggerglmggt chamber

beverage outl ipple Tham eernggn elpin tﬁgc&%o?ﬁﬁo'ﬁr}f he SoGhI& |ngred|en?5)s difficult to

dissolve byodeRINg Sintistenbngariiaiitie thacadising tor ffitsé mederligecherids fiscdeanshre T he
invention ischagMRely Bared abdrpetheshienPRRAIBAY A BRI A0SR dda e mstieseribed above
comprising alJeget Ihe fallowing,stetis .. Intraqucing a soluble jngredient ingide the ming,chamber
through the top opening offive mifmg chamrBer, - closmg%e top opening of the mixing Chamber with
the sealing!ifrailys apg/omtrsetintialy antiNgattanside theeciRapiisey ko thratdtherixekiwithenaisomible

ingredient, creyassiaiingkéae Asberdiiy ad sk feaabHaenbbdnehe et teaighatedreveragrigutiet
opening. - gRenge,(0n opening ofdhe mixing.chamber ooy Lreierably e top pgning of the
mixing chamberis openeg Rce the mixe produc hf,?OWas een %?afly Svacuated ront the mixing
chamber. WhedbiefivestheHBIpRefERRIPRIdER CRRAIBHYNEEVEIeHe mixing chamber is realised by

moving the coverte thevBrikngBambaiiapsapening aot hetenixingychamhas imepangdthygnoving the
cover away_from the mixing chamber top opening. .5.. . lithe device cgmprises a whipping chamber
connected BRLISing LS b el e Moy oL e R TR e hF e TR mixed

product ca® PR Bipedeiria fieetriisriysienl Huehey thésrabediririortie D epdgaataial #R mixing

chamber isjaieasethdthisaepressiond efifdFSokinonbR drMa%kandidaelivesing nasiamath the

Sbeverage rllr}b heer,fhr}g#err%%?)pgatﬁlgrmoplastic rubber or elastomer (TPE). Actually a TPE polymer is a
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



lithe device comprises a fan connected to the inside of the mixing chamber, said fan can suck gaseous
fluids from the mixing chamber when the mixing chamber is opened and said fan can also flow back
gaseous fluids from the mixing chamber to the beverage outlet opening of the mixing chamber when
the mixing chamber is closed. When the 10 sealing means are opened sucking operation enables the
elimination of humidity like steam above the mixing chamber and avoids said humidity to enter inside
the metering device generally placed above the mixing chamber particularly for powder soluble
products. When the sealing means close the mixing chamber, flowing back operation enables an
improved recovery of the aromas in the.fint receptacle. %S%CCé)rdir}H to.a(ﬁref rr.eg ﬁgl?ot iment of the
process of ﬁ)}(grBPesgnvaen ion, dufi g'?He Siosure 8?%eetdﬁeop%nn|n8 oPthe’ ?n%ﬂ%g CRamber with the
sealing meavgpeHingéadingtrmederibeétliestd@iught above the top opening and secondly moved
vertically to entefin.CoriRelyikhib&diRRAPSNIAG BRAGIOSK Entidie TROVRMEGIIRIREEINNG the sealing

means above the todp opepin% can be a rota,[tiopal r translation moyement. 20 . The device and the
onnected to.'a fan able 1o %lllckt or to 1l wc?eack%eous uids_presen 'ns'd?ft e m|xmr%
method of thée présent invention enable the production everage, eSpecially coffee beverage,

presenting effiabRied ie-Capaion siwheitiitg) itosndf e vidam deabapess hodueed thaing the

miXing operpéan intadhefinateEPpit BREgE|ar compounds like sulphur compounds and aldehydes

that are represe ti\ée of 25F%ffee aroma ang that are more gercesptible %3( the cansumer.
. e device of the rasent IBVGCP 1on usuav‘y. |SOTC mpri e§aﬁn erlng evice a edto .
Embodiments of the invention are described in more with reference to the' accompanying drawings,

wherein : deliveFpaptiblelBgiedendécsedieearditytes Preprssenthmexneshambsstaharoystate. 30-
Figures 2 tgaficsGhaspatisdllyriepisicthe iekes alipnohd Ray QrRaR) 669Nt the piesgnirpvention by
the megns plSAARYTR. JFONE Tis.adep vipw el e pisleren embedipent of (g saling means. -
Figure Bis a SECtioR View of the séa?llng eans of igure dceor INg’to XY greres Igures' 9A to 11B

schematicalty delpiefitee pregraraRon et b éve rajin e coareeg @6 tifeapraaiusdos MIBoaIm e af the
present invgatiQaiic puntbshenddsbrvIvdesrsorditiahtheufigunes angsnerely sebemRfigand ase not

draun 1o scale, |t Shold alse be ndersiood that e same reference numerals arg ysed tyroughout
5the Figures to indicate {he same or sim‘!alar parts. |gu1% 1pdepﬂ:ts'g' evic fmpﬁ)reparing
beverages BEfpYRIiNGes AkRfGICRaRREY D presenting a top opening 4, a diluent inlet 5 and a beverage

outlety@pening 6.Thedigideealsoconipsises ammpiagnchdevse 3uampisiigadnapper fullied soluble
ingredient i, 10.co1fef BANAIS: 8K Bojor-8.10,aetivaig. s inroduction ol a slble fgredient
dose inside the mixing c amber1 trough its top opening 4. The dévice comprises a cover 7 that can

slide aboved&ial@ipay ettt R P osSiRGU Bt HitiprPiadmIssryeraitHee (OMRCMIBANST a motor
10. The beverrgeittat Dpesing:hepens tedoammigping chamber 8 comprising a whipper to help in the
dissolution the foaming of the beverage. Figure 1 15 corresponds to the stand-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 dilé@nt is introdfcBERIAENHRFGEhaRTEECD. 2@ methag (RerreRadhhicRefREags IG 3tdpVsEthe
preparationsefdefaevetegowiitviheridevieeedshepresanhinvepson : the motor 9 of the metering device

3 pushes a-qﬁ’t?gd%ﬁ@'%'&u@@ \H&F@oqé%?ﬁr%u%%% FHI%W@c%EﬁﬁBQP{hF8BgﬂF{ﬁQ'{$% épening 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.



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 7and the depression induced by the evacuation of
the 30 beverage in the receptacle 11 and eventuall § the operation of the whipper, the aromas 12 of
the beverage thal JHE AR Fd U AAHDET B8 SRRaF i Wre HEOE SRR TS Figure 6

illustrates theemikirigachensesusiening thie pixen cathechhvereigedherotiss rantafydirrashass in the
ricepf)ac'(t?’tﬂéeﬂébl%éﬂféwrdl% Qf)tﬂﬂeec@vggd&??ti‘éﬁt%t%g%@t\é%téhﬁ&ﬁ\l/ﬂfe: rﬁtlw(?ﬁ fﬁgﬂhﬂﬁ@‘ %59::' ng .
chamber top openi in qrder to co ack to the standby step as illustrated in Figure 1. S5Figures
and 8 e e BB QBRSBTS & 1Tkl P BBt T SEE N o, Saue
sealinPmelfsesraedorisosel refepsestiepart 13 which is a disc of soft material and of a rigid part 14
which is made ofitw riRgr &tamigidevatesiakensicbinadhadiss@f sptheairiial tadmidit.saigure 9A
depicts a deyice for preparing beyeranes as deserined in Figye 3 except 10.nat the segling means 7
correspond 10 the embadiment defined in Figures 7 and 5 Igdre 9B1S A Yop View of the device of

Figure 9A repftesihirate 3eatiow peskionscosHaisedlion meansimaagobeméniemg\@iagsber top
opening 4. butbiscp@iiegbyr RAsitionid theppdca e srRalingryeanrsnbarespirred awayfrem the
mixing ghambier (op, opChing 4,39,23 (8,581, 98NN refor fe nextSieb ofintiaducriop.of a
soluble ingregler% ose indidethe 1 mlxmggchgm%er 1. igures ?LHA,?L , T1AEnd {1 depict the
movement SEfie 3ealm i meRnBbhERE ey R TVPigeiagiAhdMEy theeRiRintpicieatib areiedieg step
(equivalentdeyfoig yea st e plackieiseAling steminplemantsaitumavRMeaaf dbameplingsieans 7 :
frst the seqlipg means s rataled bimajor 40,0 ALY 9%, Browaltk abovs tiemiing gamber top
20 opening Ig. T0Rand ﬂ?@?am then the segling means are moved downwar By motor 10 so
that the soffTREREFTRIFFAMCIBDIRREEHVRST StiER {1 BhECERRIRCHT the mixing chamber and hermetically
close 5 The innexiertace tdefipegehy dherivvainrgs d4ref siatkseaierial pttaatsealingmeansy’ is
designed af%gocpoe L%egg%r] éd‘[gn (t)hgn(?ryteorfqu]%meter of the mixing} ?ngrg]e% r top o n%nmg 4 S0 that the soft
part 13 of the sealing means ca easi A ’

mixin hmli>erW| sealin
_ y cover t'ﬁe %fgw%o e top opening 4 and contact aﬁ th_eqtop
opening edg€aNERIKNIFE brought @i thevepagranine e grepraedlyudippdinssicalboeentiathine
integrating eolRMdcRiacaes dipodise ey ieseisa ve miemeasdaeaordingititictnactbaichgfbdareresent

invention of, 30,1 @,5Qffes nachine o116 SIAS LIS A molljedioth coffee machines were

identical except that t machine according to the present invention included a cover for the
mixing®&hamber and a mechanism to close the mixing chamber once the coffee powder was
introduced insiderthe daixiag aBdchambetiaad defeseghe dlitupntias iatigsliuced insidading naxing
chamber. T, r not.re e mixing. eni the b e was
totally evac%gctg%\égér\%?tﬁ%cﬁﬁ%ir%g?c%adpn%)\%r. ’eggg%/%%l\ﬁgi%a%g%gf @F:&eg éﬁjﬁfrglffgerb gn r)i(%;s%qc nnection
with the miZiRgt HARFOEPHASPHEMRRIE RERAUERE StenB s MRiRSHORERIVT thie HIRERRILFHR the 5
complete epagidatipreonpueicdifeccframiibe compagreiaatdes msigecthenseceptagesthaweffee machine

did nojreseaL ANYHAYER RS AN PXILEPATL 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'.



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 10 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 resfilts are 15presented in Table 1. 9 Table 1 Aroma

nature Aroma congentrati g.) dr matﬁ rease of arom COI’] entration (c/o) P IOI’ rt Invention
methanethiol O, 82'gi H?ié)g& @?ge (ﬁ c?ﬁwe preparghon of a beveragg c,)c ?

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

5 the 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 a motor 9 to activate the introduction of a soluble ingredient dose
inside the mixing chamber 1 trough its top opening 4. The device comprises a cover 7 that
can slide above and away from the top opening 4 of the mixing chamber 1 further to the
action of a motor 10. The beverage outlet opening 6 opens in a whipping chamber 8
comprising a whipper to help in the dissolution the foaming of the beverage. Figure 1

15  corresponds to the stand-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.



1,39 174 % furFurylthiol 2,05 3,20 156 % 3-mercapto-3- methylbutylformate 0,46 0,49 107 % sulfur
compounds 4,13 6,53 158% acetaldehyde 620,39 776,69 125 % 2-methylpropanal 1,00 1,84

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



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
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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

5 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

10  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

15  presented in Table 1.



4,42 4,58 104 % pyrazines 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

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)




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. 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 10mixiHy chamber (1) and to prevent any quid from
leaving the mixi chamb rth eali means wher - the lin eans are a cover,
and -the covenrwgl('?mdr SéJ mlxmg cé:]ﬁamaiaer?1 T are gﬂb tsogrnné')(\:/aenre?1 R‘/eert(():oenacﬂto%er ) tﬁu |n Q first
position thecenppropedsirenafaldehvieindgihtiarrdh&nevogestthdtinsiosiicenty posine cefiestsesver closes

the top Op%ﬂ@%ﬁfaﬁhedﬂmﬁgtﬁ@m @B&\TH@Qrﬁa\éﬁféﬁtlﬁ@@%ﬁ’é’rOcﬁrﬁtti%aﬁﬁlsaﬂg sofimpaterial part
(13). 2. Dewce{a.ccordmg to C herein the cover is rotationally and/or linearly moveable from

fesent |nven ion.
one pOSItIOI’]Ct P



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 is' tonnected to a 5fan able to suck or to flow back
gaseous fluids present inside the mixing chamber. i) A method for preparing a beverage with a device

according to any of Claims 1 to 8 comprising at elaé e following steps : - introducing a soluble

ingredient (2) inside the mixing chamber (1) through the top 10opening (4) of the mixing chamber (1), -
closing the top Qp&NBGHELRIRREBREIG RAERRY MthpER§ealing means (7), - introducing a diluent
inside the mixing chamber so it mixes with the soluble. ingredient - evacuating the mixed
product from ARG CrRb0 i GURHe Saeg ST 1ebaaA I oo o
opening (4rempiesintxing chamber. 10. A method according to Claim 9 wherein the top opening of
the mixing chaggroiseapgnasl once the mixed product is totally evacuated from the mixing chamber.
20 11. A methgg”%gg% in } Claims 9 or 10, wherein the device comprises a fan connected to

195280 8
the inside of the mixXing c%ar%%er, s(a d fan sucking gaseous fluids from the mixing chamber when the

mixing chambérhis\sprafeeuipdosarinabllowing back gaseous fluids from the mixing chamber to the
beverage outlghipReriegnsf the saixirgatignmhendpuhendhe Bideg ehambesdsised. 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.



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 30the 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 preparation of a
beverage comprising : - a mixing chamber (1) for mixing a soluble ingredient (2) and a diluent, said
chamber 10comprising . atop opening (4), a diluéidt inlet opening (5) a beverage outlet opening (6),

- sealing m;alg ascaclgrgeallg%[nean be& (gahble to seal he to enin Iéo of the mix]

15chamber toprevent any AR 18I Te8Vi 'rfhae%e&l Ag'E amtgne?\‘[ ugh R 'gea#fg means.

The invention ta%ﬂgiélm@@ruelmﬁéﬂ*ﬂdd for using this device. Flgure 1

8. Device according to any previous claims wherein the mixing chamber is connected to a

5 fan able to suck or to flow back gaseous fluids present inside the mixing chamber.

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.



