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METHOD AND DEVI CE FOR DI SPENSI NG FROM LI QUI D

CONCENTRATES BEVERAGES HAVI NGMULTI - LAYER VI SUAL
WORREAFAMNCE Fi el d of the I nvention The i nventiPCI/EP2004/010908

relates to the conveni ent di spensing of hot or cold

| ME | 3965 DRVACEFPR HRSPENSIN G FRRSA PRSBIB CONCENTR A TES
it e Sl N R S O

VINC
cHt F—etec—patrtT €t PeHSTg
of beverages reconstituted fromliquid concentrates

Iqiggpggthnﬁgﬁonated di spensi ng device. Background of
e rtnvention Cappucci no type beverages exi st which
The mnventiorestladds to tlid @avieojspe dispeitsing o dr noldibevaiageseproviding

. beverages afe relativ easy 1o produce in tomatic
the visif Sgasaane obypult St b st Resa e, i PRgion more
particufal§ rbI8RAd theldiPehdif of BEVbragisa¥é MHshtitdd Boa Al uRBedrctibttdes
thf ough the foam Layered ppucci no type bever ages,

througlarreautometed dispeesingddiee speci al ties whi ch can be found
in coffee houses and md to upscale restaurants. A
typi cal beverage called "Latle Macchi ato", consists of
Bavierrehinst dMed Idvan@ss of mlk and espresso cof fee topped
wth mlk foam Oher recipes that can be found are .
CapwiiceimonpRheverseerdgewhichdee rmgdwbcedes torped with foamed milk.
i i [ : r ‘
These el God SR RAMTI Y M o ubdlhe (R Blopili SO RRRP b Bt g the
milk arthiodelivltegihatfeam ésthe esipothenf preeiding tienetealiquidaeughiite foam.

m |k foamon top., Since all these beverages prqvide .

Loyehaapiseae e RHErAESHATRERES COME Xa‘&ogfgﬁ pe fipsywhich can be
found REbHEIhbdiked ARANRRPIAIMscARERNAGHS. R YFACADeRedb@SAled PREHe

are usually consunmed in two ways; elther by Stirring

Macchiahe, prmsthtsodt, twh alistioxtalmyees oftreitk sudjesprisso aelflesitopped with miik

N T e

of whiteXRbcoMit Witeeop 18@r FRBRbsY cdffde of Boalcorfee biRdWet&ages with a
skill ed personnel and ve;{y careful attention_ for .
bottomgdpysys ef hpt dpaelate epressa cpHee ieaedigielayerpt milk dpam on top. Since

i i l: ' i l.ab .
0, S S LR e A e
transpadet avisteinefs suble ady ghsn d ey epanatallgronduneedtinrtsiostanesitiet by

. . the final .produc vary.fr prqduct .t o product d
Stlmn%‘tp%m%’b‘%‘i’ B seplepunay G it g bt O feperae faver by
layer. Skills and available preparation time. \Wen preparing

the so-called Lattee Macchiato or |ayered Cappuccino,
Thherapatakion oflayared Cappriesiso tynsf fewerageseanst thp dike ds typically executed

Wk corving bR meT T .
prepardtionaf iyhe@Sibres 8 prigaratiMsitirde usBlniveind REuited Mo dbor than for

~ foam creatlnﬂ(a .
serving usual coffee or milk beverages. Furthermore, because of the by hand preparation, the

consistency of the final product may vary from product to product and from operator to
operator depending upon his/her skills and available preparation time. When preparing the
so-called Lattee Macchiato or layered Cappuccino, the milk foam and espresso coffee are
prepared separately. The glass is first filled with hot foamed milk. Some time is allowed to
stabilize the foam, and finally espresso is slowly poured over the milk and foam, creating a
layered effect as viewed through the serving glass. To reduce the preparation time and allow

consumers to drink layered beverages at home or in the office, some automation has been
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| ayered effect as viewed through the serving glass. To
reduce the preparation tine and all ow consuners to
waleiosk4dsayer ed beverages at home or in the of f PCEEPRON®10908
aut omati on has beeni ntroduced in coffee machines, but
mtroduc'ejc? fif coq?ee'}?e{chﬁlreg \f)lug ﬁw&é H& Xot?#g%qgttfuﬁl Qit&ﬁgt&sdl ngﬁgand some
preparati on or eaning “i s requi .

manuaD@%pﬁhu& 812@ealﬂl7g1§méqxﬁﬂedd 'Beverage prepar at| on and
| ayeri %gz device for an espresso machi ne" describes a

USaRasent veg 200147 entidledhbrvgrags prensrasion aael aysHBe deNieg oran ggpresso
2 I |
machic S AHES S ok AR U AREF B0 B qgeng
create £ iyemdelrsiRod m@ﬂisamttmab:ttaﬁoes Ahe bgﬂnmém/mamhsmte ofd hencave

| ates t he preparation of |a ered
spoon %t%?ﬁmaafe’gu I Ay FPISHRBR n@@ﬁﬁt Re spear s e st Righagetisr of
1ayere(f_|_‘ﬁe§'ec ed. MGl Pé(glt cenBRBRMhe ERohE flgluﬂ Hitsp bPEE fr It@é@fnponent to

ncave e attachnment can | ocated wt
form aldéstiectlggerc b einaave twbe httacﬂlmespwrbedbcattcrbwabmradoevmage container

. | ayer of, the fi.rst .| ayer. be A di sagvant.a
with the R 600 Shd froninRie Aot oS! B9 heid “A BB e of his
Jayerinp md¥hod R tRAteR8GBkds ARsedibl) pH6F RDroRYATARATIa dﬁ:ﬁﬁl B'é&eﬂdgés and
use by operators. Further, the device nee

manuakysediyenpezetorsr Faithasetheidavich seetide bo tlearenstadier dmpmslrngr’f@cause of
contactgxglx\ﬁlg ?h%go:e%ﬁlgggst %‘a%ﬁlngldbo% \}rélr%g{?vde&n %Qrev 3{;{1)7% &%H B%:\ﬁe\{ﬁ?geen%s to
be delif@ed.pouring |iquids as non-m xed | ayers IS descrl bed
in the Bel gi an patent BE 899988 ( Her bot S, 4{3@ The
Agethes bayerns fool for pourng igpid as pop-Biess ﬁ@erw grtosd in theg
Belgiad h&i@ﬁt B %99% Z(He)’bo@‘@@h)e Uik Lonstts ﬁf 4 g%%md\%/aﬁl? a)&)@ﬁng

ape o orm’so it can receive
connectddutoch fipemtsleyticay emdiablg al dng it. ﬂB]lelﬂd)abhlastth@sha@s pEea platzferm so it

ce | eveI Thi s devi an,.war r cockta
can recEiedff B RUGgp i BaEh SO Bl oGt Shg lovels.
This dév'i'cedc%'ﬂszlfdrk fvodktaﬂﬂ VAR 8&eeQr ottt $iqhRl SFifhnendl QR ffereBces in
that it also requires assenbly prior to preparation of

densityl. Aydisasdyaplegepkigisdayatngrteelua thay §aldgyeqpees asssmbly prlor to
prepara'%ﬂ)éw.t %yeF%djbe%ex%g%/ aca%bﬂlgndégé e\aﬁ; eggto@ %%flgr th1 1c%qs not part

manu I Spensi ng a

of a coffe¢ MachilvBced sboyld AlanuEllﬁhck&sel&aifﬁﬁﬁlmhi;mga la‘}@eﬂnﬁhnk
Pahi x are current uf acturing. coffee rrachl nes. t hat
Macep Sz 8- Fapiks kel fl%n Aﬁ}cfmsi&g% e ccyientlygm

coffee gda@ﬁl%@ ﬁﬂ%ﬁ&%eﬁ%éﬁ%}arfcﬁﬁ g‘r&ﬁf fs‘%ﬁclgéﬁﬂ% 1A l?év%f ag€ '(@ef(tfc‘:d

e Bréner coffee chi ne, hot ml
Macchfat)sftom iceffenismds arfdutdfiogerated yresh midkf ncthe BEéme] doyfee machine, hot

oy extracted ffe rom ound be '
millc 53§ SO DI PO 9% LT Ty oF AL SFAE TP R g femfesh-
ground%e&ﬁé - didpefician baaR elerhfd. STRRAdIRErY Btetibatiglst takes
relatively long tinme:to dispense a | ayered beverage

Agdigadveniage of thissmethod idatit tlfesdelativelpHengrimedel diggage phayered
beveraégag.ﬁc'cﬁt uﬁr%g Jreri}ilal egétgg ?mﬁﬁo I’th r%%odblﬁeﬁj? §e co@feg% Lfines could

ered romriquid concen
not be ﬁieﬁl&mpl/e’paﬁ{ lay@red beverages from liquid concentrates because steam vapor is

implemented to extract the coffee creating a liquid with density lower than diluted coffee
concentrate. Further, the steam venturi system would not work with dense and viscous

concentrates.
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i mpl emented to extract the coffee creating a liquid
with density lower than diluted coffee concentrate.
WO-005l0e0409 t he st eam venturi system woul d not WeCRERED$010908
dense and vi scous concentrates. Therefore, there is no
Y
B0 B0 YRR T bR LRt SRRSO LS lras
which bR [Fsg, Chdmwérhﬁlt diem pteé ardh teprodoeitti¢. e poasemtrinvérdien newgitovides
a new met hod and devi ce % ener t? E&th ot and cold
such a peyy aedipdraddertse £ eXiFAtRPYhIIT RECqls, V§igges.
invention relates to a nethod for dispensing a | ayered
beverage fromat |least a first and second |iquid
Soomcentf thedsventioeh are diluted and mixed with water

AR ke 155 ot B extstnal, mEshan cal L 2verlag, o

and sedn@YiqHRl donSiRlake v%a{ é@%‘l‘ﬂh’eé% A0 GhiREARIE wa@af%a deRveded without
serving contai ner. The method nore partlcu ar |

any exwmfo nieskmidah bystiegptoots (ereaviodiongavgtspden Sioazosutlen toprovide

centrate and at, | east a source of
visually g@ﬁﬂﬁl‘iegaﬁﬂs@%gegﬁ%eéﬁ I 4PEYIE (RS a net ered anount of
ThB endthddSthorlel pakticll £ RN aHTsad Riearg ofetdwdihg ROleasthaisbsilce of first
liquid layer into the container nping a netered

liquid egneeiitatoind & deaske smvacy @foﬁqp@ndclemg mncamtéat%rmmn%a metered
amoun? 8#&18 %rstlin ﬁfd}%n%cﬁ‘nltf% t%ld] e'ﬁ'% Qﬁ%@'ﬁﬁlﬂﬁ leB/f WAL Bl doBtainer

ma ise | qUI ayer roM°t he' secon
pumpig@aRttiéckbirgound oflthdakéonelrliquid td’iﬁeﬁfrdtmfreﬁh thesaurde, mixing it with a

oncentratelntothe co flr ui d
meterel gMPBREA v alerce fernt ﬁa?ﬁoag cgb\éﬁif Li fr?fat %éece& gippentrate,

and deil{/é}ﬂf Gnd @i)fl?cé% &dched c&r{&%ntfrété $ito |t1'1@éHn@a11‘1e@¥ﬁ& fikdt thfél layer to form
cont ai ner |QU| concentrates are punpe Into at

a secondelixgtid hiym, delingeringdinbeeconch Uqwil tegr aftertthe ﬁs_sp GavidJayer in the

unts of wate .
contidBE Bl SRR R P S Bl BB RP BhsgiGivea wie
respecti RVREtetddamduRflof Watdriif thd hbling itbitdr. T QEcH™ liduad layhids

first and second |ayers forma stable | ayered

diluteddtp palenetethet is Fowadhandheterfie gt Hauid fayes &Mthedirﬁt@pé gecond
layers %QD u' Qz%lillg}/asrgreafanjraﬁ%ﬁﬁedqq Frgﬁle c%#aﬁ@lwﬂh gﬁ ‘f‘&llluyed liquid layer

rst rovi
of lowél’aiehﬁlgf @mairsnbpayially S‘mowe:cthe fipsp hrmﬂddzy;er td,mnom(h aI bmmage having

er.in the contaln ef er the first liquid
a Vlsuqﬂé()ﬁéﬁim%uﬂ?ﬁ’f léﬁ’?fféﬂ’oﬁf HYVQY fﬁ‘éjera‘nﬁg‘? é}“&in"ém)u nt of first
pﬁaflﬁtfﬁst"ﬁ%ﬁﬂ Py BBk b REhARURiRY 2 WelefId amount of first

G856
Prefe density variation between the first
concerguate vmh: ) nd:tdrﬁdq angunitayf evageri Brefaablpythe dentsity Ivramtgort hréween the
oncent,r at e- t o- wat on,rati

firtanf e Ny B o e onafai v Sludgp gy of

the firdllibibidi1Rfer kathi respRtt tohke s@cenehtttéHiattr Uayiein rallB o€ the second
articularly, the difference of density between the

liquid tayers Maap gasieelarip thedidheseneg of dpmsityibetyech dheshirspandgeeend layers
must b% ?gt{lgas\fbslu/a{ é?eag{-: ks gl%;s%lgoncgrl% qIPS F:lyle\r/gr Iysf I ow for
Taﬂ\danmg €lowl foy creating the first and second liquid layers is advantageoulsy
carried out at relatively slow linear velocity to reduce turbulence. For a container size of
between 50 and 500 ml, the delivery flow has a linear velocity of no more than 120 cm/s.
Importantly, the water flow rate and concentrate flow rate are also relatively low. The water

flow rate does not exceed 20 mL/s. The concentrate flow rate also does not exceed 20 mL/s,

even preferably, does not exceed 10 mL/s.
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carried out at relatively slow linear velocity to
reduce turbul ence. For a container size of between 50
war@sH020m , the delivery flow has a |inear vePOGUEP3004610908
no nore than 120 cm's. Inportantly, the water flow
S L ati
B I B o (2 DB F DRSSl B g he
pumpicgofntemné chham@niraat A paheonbieizentte lepid edtidh tarpreSent mixing

even preferably, does. not. _excee /s.Preferably, a
of layegsy gﬁﬁ@ﬂ%@@ﬁ@%}@@ﬁ%ﬁ?ﬁ%ﬁﬂp NEing the Prse, e may
conﬁmg\é)ea%rzfeﬁaéred msﬁﬁepﬁeﬂ{q@ugg%ﬁ fatf{ohﬁﬂ?ﬁte%&? Bk QRGSP &JX %ge the

pause mnimzes the liq noti on prevent m
first laydr, brayey be stoppaddf thefdrosdr dilutamdiscomeest, idom, bé rd-sterted only when

| iquids. ting the se,, wat er caontinye to be, .
the seogafl PSP RERTE 5 RAutEA0 BF B heee ot BRes e b e Filggion
ratio o PR GEdHnH *bRechBali§8bBplelta t bfedte th@¥Rbnd AstiiBNARE.

stopped if the proper dilution is achieved, then, be

Prefexsbly, tednoer aftendelivaring thelGshiqud hayenta meterddspaptiorpet

0. del i.ver the second l.ayer.and until t.he proper
concenb< S R it B S LU SiPtES ot Bien it B g i
liquid Ta9eroeR t€slbialosers el btk sbayaNiquiy Bhe vt is delivered in

during or after delivering the first liquid |ayer, a
the corfgipes: d¢hipping isaielsrabdy paraed Pk ly 4 Bighispeed whippingaeesns befgre
. ’ r whi pped to deliver foamdirectly onto the
being 4%%57%1?81 iquid layer so as to sl ow down the velocity of
tHe mewonidvesitiopniatkd relpss tovhdispehsingdelédd foe aedniaticallyedispensing

container.. \Wipping js preferably carried out by a .
a bevergeg Wl@ﬁﬁwsmtﬁ%wh%amgf%ﬁ IE‘XIBé‘?WgS‘ et perEingFontpipsr. The
dispen%lﬁg 38Nte ENYRNEL ANeath 3Re HBtiAk GRah® a@vﬁéﬁﬁf\%??hﬂltﬁhagﬁé’télc@ansport

or automatically di spensing a beverage
and med¢ritg meanisve trenspart] and praterrveaterctodhe mining meage Theidispansing device

servin nt al. ner.. The dispensin evi ge .conpri ses at.
forther GG, A S OhAE i R AR R Rty BB b ined'in
storagd tha@spedrcedite IMB¢seindnniRaNgnd Betefifd fie@hd cafidulBatte transport
water to the m xi n_g nmeans. The di spensi ng device
¥

and metefraaple ponseRiHe ukvignalivdian the yetagamgarnsioohe mikige mpans; and at

least oﬁ’é)@éiﬁ/@{f lﬁ{ee@iltﬁ b géhis%aggé]&r?blﬂl(?gof tﬂ%a QLAY SRAOE:
concentrate l'ines and transport and netering means

concentrattf iiga s@ding@ohtaars.port and nmeter each concentrate

individually fromth t.ar age ans to the mxi
el e A alsg PEQvIderEvRlEh HDEHGe VR AR FiaBHAS A pogtroller that
selectivedly St MR PMVH VIO purhPadtor Bk AN BloldttBel cycle

concentrates in a serving container. Control neans are
correspaindimge evisetsdelshiiahinpntonidie usgrdnpitmpans riBzen®nimbimeans
selecti\%q(ig %%EJ%G‘S}B%%V%%C? &}SICE léglgctglnt\éaeclﬁ }/rgg?opg)%tkg]g nf): (%‘ilgé: }nlegr?st fof Hle%fqixing
and disehérge 8P irttede] ot wTarfirs coft@edateOnith A Pibicrod ainbentTe¥ater to
i nput means. The control nmeans sel ectively activate

form a et liggticdelyeiad caibewierty bemixingrod dissharceef emndigredamaynt of a
secondic%ﬁcér@r%tergvi}fﬁ Doh ey %%ﬁﬁ%&'g&t&fto oL %«{c%g%l ﬁaglidg%ye .]; T

IrTst concentrate w a nmetered anou
concentrate-to-water dilution rates of the first and second layers are controlled one relative to

the other to adjust the density of the first discharged liquid layer higher than the density of the
second discharged liquid layer so as to form a stable layered arrangement with the first liquid
layer remaining spatially lower than the second liquid layer and visually distinct from the

second liquid layer in the container.
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forma first liquid | ayer and, subsequently the m xing
and di scharge of a netered anpunt of a second
w@omnsemi4at e with a nmetered anmount of water toPE¢DEP2084/010908
second liquid |ayer. The concentrate-to-water dilution
r .
N R A G
controlfnhefaﬁﬁ todﬁosmhamgtertdlanmmnd of menttat@g&tﬁing treaftet He fatetrigjuid/layer is

deliver gl s S T0TRg 6t e RATE R GRbessP O ARG 15 PSR The s
aCthatlE)ﬁ?A S{&gi ?E‘&g'f@inll ¥t ﬂh@‘@ﬁffaéer@ﬁhé het gagﬁpﬁzﬁlch's%%s%ok@ytﬁé

istinct fromthe seco urd layer in
velocity bigthe sextoai mz@er Prthe eomthingr bethe aevng ¢Qntetdh svithdlerprst Bewd
a whi pper which is activated on by the control neans
layer. {5 foam a metered anount of concentrate duri ng or

8l bR AldrRRiVel ﬂl@twlh]!g&‘f' cgh hRY €drnd the 4€4nh ¥ Endod b AisPessing

the discharge of the second liquid |ayer is delivered.
cycle aﬂfhdhv\hqlppléayess layeibeeit d@weref,l m@heecqnéalmrod uce f oam at

he rfaceo the fl.rst a
VbR Bttty BT e BBt S g e
contain§ QBB 113 mpéﬂnﬁ@lllﬂgddisgbdﬂ&nﬁldéﬁibe td digpehst aylesverapewath the
alternative, the whipper can also formthe foam at  the
distinctavechppparense of rapErlayerging warang FeERineIie Wheigl the dispensing device

comprl_t,]e% ?legﬁ ?ﬁk n\fﬁ{l 'apwtag? sxr%)g?}{]ﬁlcﬂ?{;vat& Bel 9§ B%ns to control

PAvVent on, I ne reada e programis
the flowp ﬂelsﬂlre(ﬂya df vhtet, ac eastai st artdsiecmui liqpnd comrentams individuatjy a

di. spensi ng devi ce to di spen b
containgf & HPEeF Yiseap SEREANTEE Ve Rdans %@%fwe&{%ﬁvw of the

concenfr%t AORE Sne MIRES 1ThelWieh Fh SPRAS ABCIHRYL SROGRIDBS the Bfixdd and
east one m Xi ng neans, a water SUppl]‘y and a water

dllutedatememﬁt;:s imethn setvingoontaiedr ang erdoranmebleicpairgl raganginchyding a
L in | east a first and second |iquid concentrates
use ?‘H@FWEuaI ly contained in storage neans, concentrate

%E'n\/éi‘:hﬁierf@ﬁﬁﬁletpio ERRliE Qﬁstetllaﬁlefdncalprdeéslsaﬁ&mmmfoptdtessor and
concentr at e, | east one delivery line with an outl et
COmPHﬁQﬁ'di schar ge am)unts of the m xed and dil uted

s gggfrfr@ée?ané Qbéﬁﬁ %Yécagn eﬁafea'b%ﬁeng&q tmg%{e@gm@h@

neans user I nput
means,machi ne readabl e pr ogr am IS inst aI | abl e on a processor

St BB eR Mo DR SO i TR B! o

rate andl ARk g ARENS onenﬁégﬁtn{rﬂéd falcatleR8qRnkat er delivery
means” at at | east one programred water flow rate and

dngang @»rauctuaeag@ fint eomeagﬂ@mbﬂeme@ns &4 srprogeegupetiast
concengﬁt%rﬁo& Baéer %x}ff,r%%tﬁr? grgpme(f fsrst c%%gé:n“atralier (?elgle%?{lﬁlx,%geréﬁ MSwater

flow rate, water providing time sequence, first concentrate flow rate and first concentrate
delivery time are parameters which are adjusted in relation together to deliver a first diluted
liquid layer from the first concentrate into the container at a predetermined first concentrate-
to-water dilution ratio,

means for actuating a second concentrate delivery means at a'second concentrate flow
rate and at a programmed second concentrate delivery time, wherein the water flow rate,
water time sequence, second concentrate flow rate and second concentrate delivery time are

parameters which are adjusted in relation together to deliver a second diluted liquid layer
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concentrate flow rate and at a progranmed first
concentrate delivery tine, wherein the water flow
WO 2408/046a02 er provi ding tinme sequence, first coOPCEEP2084/€10908
flowrate and first concentrate delivery tine are
e B0k c%ﬁts,?nm't&l{ﬁt Phe ¢ ﬁJﬂaTﬁ%f ad Cpredét&lnﬁ#lécpﬁcgﬁcg @ér{&@ﬁtratt@—to-
eltver afirst diluted liquid layer fromthe tirst
water dibmiop rdtioated i Nt 0 t he container at a predeterm ned

first .concentrateL.o- ter dilution.ratio, nmeans fo
bt fore s b b e sscerd it nn ReT Yy PhdsREngRed yalues so
that thS REANHs ORGSRV HRL st 1|1(?M€\1/ (AbLischeRthad tRE REAIARBRENsity of the

secondgconcentrate delivery tinme, wherein the water
secondfliqpid lagtre, water tinme sequence, second concentrate

fl.ow rate a?r;ﬂ%lb econd concentrate delivefrﬁ tinme arf1 .

pUE P SiabIa ety het ot ves BaRy loh s tarha imppin
signal E6hiMEitatforSRRR R Fbéddb @ Anll infbdhsifdraYREHADMRe tiRerSREOAY means

concentrate into the container at a predeterm ned .
accordingdo it propremadavaer ine sequensd and; fonagtuating thaaencesizaie delivery

s B Ak g B ARG S oo

delivet thefifst bsd sdcbadiigetsay e preddidrgtged filsandt d3eorddasamtritiage-to-water
 _density of the second liquid layer. The machi ne
dilutiop &bl e program further conprises neans for accessing

: " : . poT and
o oo TR AL bitod BRSO at o
predetérmitiddevigpping aperedomevhippirtyg aveansao efithe fastcinflor second concentrate
i ng..the copcentrate delivery neans according to

alﬁt uafll n
and enghlmg the,drliyisheef 3 1P 8 second concentrate delivery
tTHERRatk MBS mEdhs S8ty et pdrRBiIiEd privhp, 3R dingR$ ARAcdn®idtdn of tap
at the predetermned'first and second
pressurson gepvity and atvelwwalke cafickuirate delivery anstie predetablydransport and
dosi r eadabl zlraps)rogrtg 1 further conprises neans for actuating
OSININRRAT Y& BEV A DI EIEY & i ned whi ppi ng speed for
whi ppi ng an anmount of the first and/or second
concentrate and enabling the delivery of a foaned
| Bijef Desquiptioneafdhe BEAWiDEY y neans may be a peristaltic
; | OBy k06 ' i -
EE 95 ok T eSO A e AP By o oy o
layer lajuel apvedee abhinet f@nspor toneadralessi ng means such as

ristaltic punps. Brief Descriptio f e Drawi ngs )

Bt 3G 61w haTBOG ciruimany i et his et S g g g ol
layered ﬁ«?xl@ Bbi¢adobiingd froaMirek Woh@Nhtel] qui d beverage
obtai ned fromtwo concentrates; Figs. 4 to 6 are

skipehris 4 generad wehesasiniiHpstratien of theslevise of the imedntipar y of
ta]ﬂfgsg 3'{? o%g-gl&){alfreg%g eagt’l;aepqesl é%sggebs%&ﬁ{gg %Sné’éf)%ﬁéhﬂg gesfprea{vely to

examples 7, 8 and 10;

from

Figs. 11 to 16 are photographs of multi-layered beverages as obtained by the method

of the invention and corresponding, respectively, to Examples 1 to 6.

Detailed Description of the Preferred Embodiments

The present invention relates to a new method for delivering automatically and
conveniently a multi-layered beverage through a dispensing device where amounts of at least
a first and second concentrates are metered from concentrate storage means wherein at least

the second liquid concentrate is properly mixed with a diluent, preferably cold or hot water,
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Fig. 7 is a general schematic illustration of the

device of the invention; Figs. 8 , 9 and are exanpl es
woRoodos@oe settings correspondi ng respectivel yPCDEP2004/010908

exanples 7, 8 and 10; Figs. to 16 are photographs of

to be s{f#é&den lg}{ii:s[:ﬁagg earég\ﬁﬁ %ﬂ&la RE hhed Qﬁo{]ﬁf&?gcoﬂﬁ

ntion an corre pon respective
concentrat@riptibged with véaterDe tsamh asniamahat phe @sultifig tbesitprod ther liqud
Enbodlnents The. pres i nvention rel ates .t

a new
layer, o pRGRF G BT ABIT g oSHaR ﬁ‘a@qeefaﬁtwn%weea%@éw@ﬁ? fhgn ghe
first hckﬁl}xdel';agerl a@%%{a%dgf&ﬁ ERO8etbiE %ﬁ%n@of’ﬁﬁpmbﬂtgﬁg%ié:&cmate

anount s | east a first and secon
controlcncﬁ meletiner Mweabﬁwm thedayefs ahliqidciantudatgepreparcagfeolled dilution

R e G L T

e He[atdeéonkém&@esscuﬁ $E adBpbltd dhs ﬁi&@errgdegy trinspof@hY nfGering

contai ner. The netered anobunt of second concentrate is
means skudhuals eumpingmeaser thencosbitatipnred mtyteﬁ@pt artdlen gamdrgl valvigy
density of i d Ia

pPumpif etiergpeetaiesr Sebrhecn cabe S B P REE G nu e
peristakiddunipd ©r hhy Sthet ty@lel 6F Judipe wlasse phindinpadick caiibé pRcisely

metered anmount of first concentrate. This accurate
controldasht rol of rel ative densities between the | ayers of

S\%%?“‘e]t& %f tﬂer]ﬁllllﬂq.?%kgggﬁﬁ%ﬁéd g%‘%%{gg % gl Vléﬁbtn DMl {3 11qu1d layers

enab ayered arrangenent
are visttdlkytipparchiethenigh ai treesparditteohtiaiper, ducloace plasg besr acgemiodef time of

transported a tered by _.transport and terin
more thagHe @%Ws&re%m@r RgIBaH GV M HES TP IR mte than 10
minute@r avity effect and a control valve. Punping neans are

preferred to transport Vi scous concentrates. Punping
Predemablyc the thet lppid ke is ialso pbtapeeddyy rangfngathhemetuwb emowt of first

conc U 5250 R, AR e SO en

the first &W%cwﬁ@ﬁ% @l 1dyeasdantbeRet Uydstntkolimgahs c@i&nﬁiﬁt&d@-kﬁa&ér dilution
roug h a transparent Conta|ner such as

arent t
ratio o@qﬁaflsst hav@rlaxprwfh wapest torthevgorsentigedo v Rer ctlwaom%w&he

y nore than five m nutes, nost preferably
Secondﬁr{)qr%ﬁe&{ ﬁ%n m nutes. Preferably, the first Ii qui d | ayer

Ths iritislalenkityaofithel clwycenriratengmt Heevenp varade depradingabod itresype of

C centrate th a nete ed
product 3| Getide O 6OEEn L P ST KRV Babeistingéh fipaddensit
of the @MhsBREP g@ua i€isdn Irék\p@ét%f BRNIRBeS fetlatmé ;ﬁ)@ﬂﬁaﬁﬁﬂg'dfﬂg: h{&s in

concentr e-to-wat er ution ratio of first

the coﬂtauqm te. wytlarthamlgherrd@gﬁéfdayqrdvqngedla@mdthe’éare thedowguadessity
aver ayaietopishEbiE B et R o8 dakThb o LR pursl e R Blne
prepar&tRREITAI AGe WRAEy i etablepultiflayer beverages.

The "concentrate-to-water dilution ratio” refers to the formula:

(Flow rate of concentrate multiplied by concentrate delivery time) divided by (Flow
rate of water multiplied by water delivery time).

The time for water delivery may exceed the time for the delivery of the concentrate, in
particular, to reduce excessive flow rates and linear velocities but also for preventing cross-
contamination of a second concentrate by a first concentrate. For a first concentrate, the water
delivery time is the period measured from the starting time of water dispensing to the time

water is stopped or, at the latest, until the time the next concentrate starts to be dispensed
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product delivered, e.g., coffee, cocoa, mlk or
ot hers. However, by adjusting the final density of the
wa@eooseasdo two |liquid |layers in respect of the PEFEPHI4/010908
rel ative positioning of the layers in the container,
when \léatgr i3 nl% %gp}fela%eﬁ)rg L 2 65 dthnJ:e?%r%{e BRI mE H%fv%ﬁﬂls the
efore ower density as af orenmenti one
period hkasired frogiihp siagiof @ieyseé@mhﬁbnbétﬁtatd: telivesy toasiitkeehd water stops
achi eve the preparation of a large variety of stable
or, at thy Jatest, paiks N GRAEHEYS StRFe to boiisrsnsehacy yalfgisdiot stopped
beforedi lution ratio” refers to the fornula: (Flowrate of
‘concentrate nultiplied by concentrate delivery tine)

The wontemi diyhe denosmtradd-©-whtemndii wionmatid epdhlescto yodntties initial
density q?fléh e%%gg% Tg(g}s%ati}gsg};gqro t er g]gllé%‘f\gf?%tﬂéen?%qﬁg i(ayers which
are del%réd' ifi lﬂllca&ontélﬁ?errs@% ﬁ JBGERE d’leefxélﬂi\’Ys LALRR REBh AR layers

velocities but also for preventing “crosscontam nation
of liquisls, whick ¢coswdficienrtde ntairdsio thylagers |Spma11(yohsmm mahecorfaneraThe

concenﬁr@fe?t‘éd\%)]tgc ]g)ﬁtl‘gqo eﬁ?e[cﬁvﬁ él}s?igflr?g t%ﬂ)&@@%ﬁgg the dilution
of the $H1iIP BRI et the tdmp¥PatidtoFthd &sﬁhﬁ@ pgeider, at the
| atest, until the tine the next concentrate starts to
Typicell g rapeesnareniiaies are denpesthan waisesingssthey eontgip e cgriain
t
o P5E B SPARRLA Pt PR b, L LAY B s
the love eeduntiay. eSithéthily, elieyditugiob e thd mcélﬁﬂatmt/ﬁﬁ hsttopesldovater also

modlﬁgﬁ} @ts Elggl%%t q%%téqqreﬂ%lllég{ llglélg ex g o érg tég% %3 rl%w%@tdoat glfferent

o t
tempe%fri:lg \gllélcft?%o Erfg%lt ﬁ%ﬁﬁeggl:fyﬁ%cﬁﬁgfl?nglg n"gﬂ;plgdlfguﬁﬁe%tté%é Aquid is
made tydng evalteraldémoammold@rwecﬁm@ntd -9-L--1a0 aadqmm or tindedlenmsktyate, the

f th h d
tower 86 e 1Y Snaf i A TRClobs R e BY sopegyine the

dilutioR @4t¥WBELEu1H B afnBRnt @¥eéradds xbllttquéaw@d widet; GHitH Ge S fLRYE water
to maintain the layers spatially distinct in the

remaingignihg isarae forirmémgdw@le?h@raa castiigsimdaecid apnpeniragegor.@lternatively,

the wa%lr Fegr?ﬁegeﬁt{lge?oe?r Soo It %t; dlﬁfglféna?%gé g%]p ﬂgjtgj tﬁeal%&&% 'BQ €

dischatgedperature of the resulting |iquids. Typi caI ly,

aqueous, concentr at e e denpser .than wat er |nc
TRSRRE Rt ht ren P HCRBNE SGPE SRTIBRON betsee A1 G 65 g

second é;fg is &gw%ﬁgﬁtq{) %reaferb@aﬂi@érﬁi HBRY 1REAEH O P&I‘ﬁ@ulaﬂ}{ the density

centr [ ower the density. Sim
Variatlazh barticemtheffirstraad csmwé hignak legeradt ﬁne vontaier tsqirdfembtyeqontrolled to

v g TR R 08 S5BEL il 5t DYV R o o

the layb@IHB@F 2y S&comdld. ch so effect their density
accordl\r;g é%lcall , the hotter_ the liquid is nmade
Ivgthe

Hygn pesifer Byityi eration beivaer thedheteamdrsaeand liguigl layeipin the

contauf%g% o@LttroﬁEd FOhl'.)é %o?%n%%%ﬁ%t EZbS: anfdhl%/% %%ﬁﬁé pfgi}grablg from 0.5to

tlng de erature o

10%, rh)@st @ﬂdﬁﬂ&b@(ﬁfrdm leonYs. D]ehi;if}gvetrfaeoﬁl abawtel 409 nadally @ésuﬁ@ ird
or _anbi ent conffentrat es with heated water; wth the

undesifablgfexre s/ Frilayaiser

The density variation between a first layer of density d1 and a second layer of density
d2 is obtained by the formula: (d1-d2).100/d2.

In a preferred example, the first concentrate is a milk based concentrate and the second

concentrate is a coffee based concentrate. Coffee based concentrate is typically denser than
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remaining the sane for mxing with the at |east first
and second concentrates or, alternatively, the water
W0 eooppsadur e bei ng al so set at different val ueBCT/EP2004/010908
according to the layer to be discharged. Therefore, it
u r .
milk bF‘&ﬁ cgﬁ&ﬁtrg% fice fodih @%&tﬁslgggﬁgﬂ ﬁ{otrée( ‘?o\sfé'?llsgﬁglléﬁpﬁ%ﬁ}grewﬁ?%reaﬁlres to
adjust dieehlundos tatl of cangtntthistid mater) f@y dilsting\the eoﬁﬁeerﬁbasedr tarceytrate,

t he densrt riation between the first afi ond
comparqtrdg OloW Yé@]gah qm@tr@&%pgpqe&raﬁego Biatse é(?léﬁ 1_9;1ng the milk based
concerftQgd. r ol | ed to be equal to or higher than 0.1% Density

variation lower than 0.1%led to the destruction of

ﬁH&enﬂlabzeeé cafcentrata hﬁspve&miﬂyl tstweEn éh tpd b ivePaital solidseand a

ariatiaqn ntheflrst and second |iquid
SpemﬁFﬁVé’r‘tgorfﬁett“f?Snégﬁtt ?rrgeg L controlled to be conprised

TRIWEEObEed cANInFAY had Prefor ] 0/? fbetrlch s kd @5MR.95 tdtal séﬁ&@ even

nost preferably from1 to 4 Density variation abové
more ptefosab gerr ﬁhﬁqlStst % ambkestieciis! @a\tlemfdneefvemdl/ Qﬁto 1.28 g/mL.

SR B et B HAGR R U5E0 Bl Bl Y8l shout
not ex&¥ell 2t gebtéyblivhrtdaahmud.ato (18, ddhile 1RVadld of Ld¥fe concentrate to
referred exanple, the first concentrate is a m

| k
water ﬁ)@y@d@ badeyarithand :diacierblseivaen téne éi70r Bxeellent rgsults with
sharp c@&Hc‘?%yP@%ng B&%%Eag%% nhgp&ff%% 1%%2 64 toﬁ)o&ﬁaeﬁhk%fr)' with a

prc enser t ase entrate
ratio o€ milk @on&nitehto matee of O12a argiod ratie oftchﬁ’eeecfomnmtrettéltcswater of 1:8,

requires to adjust t di | ut.ion oof concentrate
wherelpgnifiagqpontas bl Rt ?{e (qHOET PubCsiee can e Py vt % total
solids.Conpar ati vely | ower than the flow ratio of concentrate

to water for diluting the m |k based concentrate. The

Iman¢<thtr<m<en!1ptm ﬂ@é‘n‘strca)neerhraﬁ isaghidle bisky coreenisatn and tl®3Fecond

%total .solids and a specific gravity of between
Concenfm%?llstagoi afas C)?ﬂ?.ce i cof f ee based concentrate has

TReebesAUsyd bficv@eite B frefefiblbethetbRlo S0tbtAlSoli®v@E density of
rmre eferably between 50 to 55 wt.% and a_specific
betwe &/

%ﬁ g@e& Viepllent grsukiywith sharg distincHaycss have basn offgined
\Y t
i AP A0 I PhogTts payagief 123
and a 8 \béd’(bcbﬁteEcaneﬁtr%teSt,o wriﬂld':ﬂ oEf Hehreeelnaltl(barmlf 1:&nfdreflerably 1:15,

entrate t te t e | ower than
whereig el caps Py b 65 f2ig s SePRREFRSHF had 17 o % total
solids.Shar p di stinct Iayers have been obtained (with a
coffee layer on top of a mlk layer) with a ratio of
Im'pbkard};yn therfirstznd seepnddiquid laers 2recdediveired in agintlomanner without

mgmﬁc&a&}'1 E:Lgﬁllllgrgc{eggﬁ egc%%faln% ]%9@4113{121%% Hr%%lel\ﬁ%gﬁl%egfc}eg]germg the liquid
layers Af§ORbtab erdatethn mathtain®itiicalays| TEES can be controlled primarily by
maintaining relatively low flow rates and low linear velocity of the diluted concentrate out of
the dispensing device. This can also be further controlled by adjusting the delivery
temperatures to produce a temperature gradient. The concentrate and dillution water for the
first and second liquid layers form concentrate-to-water dilution ratios that also can be
adjusted relative to each other to provide a temperature difference between the first and
second layers in the container of at least 5% with the second layer having a higher

temperature than the first layer.
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In anot her exanple, the first concentrate is a mlk

based concentrate and the second concentrate is a
weowsa4daesed concentrate. The cocoa based concRCI/ER1084/010908

has preferably between 65 to 80 total solids and

I“L:j & Q%E)E%anqtto %ﬁ&%’éﬁ I e ar%ér;) grtﬁ)grlg lgté'elr;[ lr:% Id t§ ﬁdutgs %J%Jn%entrates

and adleSCtha lzh}&yf ﬂer@itthrBfe@siblﬁ watdnkﬂd\aym $homd d be ﬁlaﬁﬁzhnﬁi bdtween 1 to
concentrate to wat and a ratio of

20 mL g, B@é@raﬁ?l@ SABRE &H/p ot Bap gownétt@t aavat%f QR Erte greptyr Hhag 20 mL/s
t

dotofs B8 BEPHSA0) Rk ke MEH 5 Ut SNGER Bt

stable agtal E&gds iofi the layepobécantd sharpehby fd¢arstsingnitle sloeantd tbileps itithn 5

| ayers are delivered Ie manner w t hout
mL/s b i ForeaRTa DN e e PR DASRORIGP 3 ni i 2 ng
1’% %H&e%%fe RE ORI 1380 hiGid B el J w100 ﬁhmwf@rabﬁy within a range
inportant to create and maintain distinct [ayers. This

of betwean hktocdhink.(, m@dt }prpfetmwly bgtwiegn frditnbanbisng rel ati vel y
rates ear .vel o the dilute
TS ibd' Gie SBig RS eSS bidar20 sl it Peferably
under 8% §Roh&s. THE H&lﬁferﬁ anleholelsad thytotdicyat ting k48 tiehis@FY button to
tenperatures to produce a tenperature gradient. The
the timeghe betterageds dispenged it thegontaimer for the first and
r t
RRET T oM e Al ARSI LR Sig" PPy, gy tinear
V61001@aﬁfheloﬂé’lﬁ/fer1hg) theriaidkayerst Iﬁﬁn&je&bmwllddh tbfnet exveed b2 wassfor a
t he contai ner of

contaupeé élszzalo% 3'%) \ma?(ﬂo 2 C%g(gh{gﬁd) L.oglt}ﬁ gqpidﬁga cérefiitieécpfémuc}?%urbulence in
the coﬁt@f‘ﬂ@le Z@Et ogv 1% 2 vd10&ty defesd t(J tﬁ¥ SElokity bSehk TRV (Sﬁﬂfuul Q.g., the

contr wrate properly since it is used
flow ofldiluted corventrain oeptc avads, whithaajtsifomt the ohdgten snbzzle of the
di d_enﬁiﬁt.l‘y‘. Preferably, water flow rate should be
1SPeYRE (EYFfred between 1to 20 nl/s, preferably 5 to 20

Pybfefably, the\@sw fiaeHrdeldial sfoul@be KJVlﬂhirpél\& ?E ef 90 &A1 B crhRaMost
20 nL/$ destroys the | ayers. A water flowrate betvveen

preferably 80 10! G 9re/s lpmle@bvql@%@seveémﬁﬂ GBY'S alpel cenpiguse total
dehvexl ac}/ﬁé %vhlcﬁqﬂls%m%% F%ngvgcrl g?e togld 1% ?1&1@%1*0\%[902%%1&&&{ El}ag 120

creas n ESS

cm/s, the yedrs éestxbbled thethé verityints arel i hny i aniresgdiion ripdly. At flow
. e concentrate fI rate is.al so i nt ai ned . bel. ow, 20
linear WHP%IW RirePureani0y il enpRYsio rdgh?fé adfrshlay e RagFIng tige igpreferably

requir é’ffore'@éﬁt/er fl@ E&Qh& 1d3ef Mﬁﬁﬂe&o RafOthe HibbRs s@?ﬁ@leh@:? 8bllapse

el1very ti s oul d preferably nmal ntai ned under
in the ecmtmncrsPaumsgttlrpc efmcﬁtﬂbj'y offiditr 2% comisopdferabithé to 10 seconds

e 0 the total time fromthe
Pausingins irers L E 5 165 eieet e <Ph@nsEY Sy FEeli epensed
THR thidRnds0 Bf BleN@fers ¢dh W HEdifib@ addofBhEtd EtBhde preferences. The
visual ly distinctive appearance and stabili tféd tt he
O\HE’el?ﬁ I

thicknessagfia betwaen Newid éyess,c faemidykto 1§ Tiie flexigility can be
achlevg&%§ (zﬁrylﬁEJtﬁE dgﬁng 9&{115&', i@?‘ﬂ&& r5d arﬁf(c?oes%gg this. C m's for

Temperature gradient is also important to set clear density variation between the layers.
Lower temperature reduces turbulence and diffusion and therefore, contributes to stabilize the
layers. Therefore, layers temperatures are more critical for hot beverages and, therefore,
require a higher temperature gradient. The layers temperatures can be controlled by the
dilution ratio and combination of concentrate with hot, cold and/or ambient water.

Temperature gradients between a first layer and a second layer of at least 10% are preferred,

10
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contai ner size of 50 to 500 m. Too high of a velocity

tends to create too nuch turbul ence in the container.
wab@shhaoe | i near velocity refers to the vel oci PgT/B8P200451€10908

flow of liquid, e.g., the flow of diluted concentrate

. I1: i i hi t t . .

with 1ot Byhicil ool lhartht binerl 8T UL erfth e A BREEb fumally
betweaneld (oaridt 3596 hndthlthe loevewnildyler beiag thengéleniay8dat emi2Bediortss upper

nost preferably 50 to 100 cm's. Flow linear velocities
layer. pel ow 30 cmi's al so conpronise total delivery timne

L | .

b L R RSRA BT AGS B i s cRilicd IR helps

significtestyrrogued theflew dinemntedicitg rof drecsebongluditirtédgoamcentratwhich forms

t oget her rapi flow linear velocity of between
the secpgf et mttriee i Y

Fi-ver a first layer, a pausing

Holr 8, | RriRE @f efiétielivé ihE €dlst R LRI lﬁ%é}'eﬂoi ¥EdHoRG: th P8, 1, but
second | ayer in order to have the bubbies sufficiently
preferabby Juapbefoterdetineringghe a¢evad ligprlleyand 2taf hesvérglepsibsf inrthdtantainer,

o mecl i SR RS AN PR SN e oo

11 on heTE&NIquat RyseThy Ry gytsicasow dben i vo@ssofahe §daend liquid layer
| ayers can ge nodi fied according to consuner's
12, whigheis deliveeedin the eotpingkness rati o between |iquid |ayers

9: 1 . Thi .exidhi Li
05t hBk e BAES, thnd conl o SR dockBedince the
second laq8é |amclcadsi detj veredwsa hibhapleowtate hagrificd énim lagerabeudd be
| mportant to set clear .density. variation between the
formed agﬁgwgﬁowkﬁmgtt%%mmﬁ“é Péﬁ%&l@gldtlamm ence and
A ffousi i andatBeiffeqhe secoRMiGghiR WyRS 10 & liRLIUIIE hetddtainer,
'ayers. Therefore, layers tenperatures are nore

the foagn il t,ithatihap beerhweaterbor theges obihg highee desfsgy dayer dOurctsgo aeduce the

wtos L SR, 5 b FRSpRIEHS L FERSLLSE 1

traverse9 Bind Bidfuk& thugh @rclanéd oftfeantil | RvHiletits vellcely afdfully decreasing as
anbi ent water. Tenperature gradients between a fjrst

it touchegytbe sufree T thecwiam lagud layer K- Tusydenceashys avoided between the
. DF , i £.h. t he. . '

oo QEIGESAS, AN SO AL adBlBeatl Sepat o

tempefaairesgendicifs, behedh thevibydrs,teneble cnéinallyafpem diginogartdseable

. ..colder layer as c red to the _upper layer. In an
hqmd/flﬂ‘b‘gﬂ%ﬁ?&ﬁ@ B@@FS gﬁ?ﬁé*‘?ﬁ’?\?gﬁﬂ‘i‘ gl‘gfaa I ay)ér of foamis
Ffe?éfﬁﬁ?, B SR befos iﬁ ioGﬁ'hfeidcbgﬂgléj pihg aH eobiBofl@Woncentrate to

I near “vel oCity of the secon uted concentrate

form adhyeriof feanmavhiches delsned oy dre font liqwd bfyer. Adetiaftsr delivering of

the seqofb i s s GveLf B R oot Kb gPall gt of e

two othétShyddeb Ol Quidkels ipvsieldng thidwirRes ontle Coidingr bpiRise@nd layer, with
| ower density .in the container, a netered portion of
compagaivebnitightralensitynso tocrante thafapay surecerafithsvelisre phiermemnt of

first chRbAYRE vﬁiJ}lQ9Whipped depends upon the volume of foam which is required for

the beverage. *

A layer of foam could also be obtained by whipping an amount of concentrate, e.g.,
milk concentrate, with a portion of water at the end of the beverage delivery. However, this
layer of foam would not provide the benefit of reducing the velocity of a liquid layer when

dispensing the liquid layer there through.

11
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on the first liquid |ayer. The foamacts t sl ow down
the velocity of the second liquid layer 12, which is
waledoswened in the container. As a consequence, PCTEP2004/010908
delivery time can also be significantly decreased
iAGH
B e o e LY RS EnBimes e
dehveamf mm’e tikopunt twioi lakarm of liquidd for the anedtiontofie beverape With windtiple
the ti t he second

a
contrap R sers Byafch & ey Birdniriis REmeUCaBs red R B third
11qu1d LdncehfiAt ah@theiBRhCorRaideHeBRd R fouhPEr lﬂgn& Bendehighte '§>v1th water

density layer 10, acts to reduce the locity o
and the deloredng ofjaithdrd ayleterrmdlafé Higuef leyer, in ﬂtaeco&;ltquﬂne rulbnsﬂy of the

third 1%}%‘@’%&3% g&%égﬁ’q ggﬁﬁ&%% Zr)es}t;tf ?)g ﬁvzte g%li%{z]e;j; bgl {9 Y tﬂe Sen%nty of the

Secon@@géleay ng as it touches the surface of t he bot tom
iquid layer 10. Turbulence is thus avoi ded between
In h@r@fmeql expule saljist quid layen 1 hwbf density dl,dmpljcanlhscmcemsnmted
t f b t
11qu1d m1 1s pot ededr? r}rilta m%sé:%m?lﬁ con al’)l/téﬁ%% %1pr k\ﬁearéear ng)fef )r(}"ilflsg%e by

controﬁir@tth@fahoaﬂ dondenbrhie tb watdr dé hfoﬂéih&tﬁ)ﬂéd s a@&ﬁﬁ&ntrate may
0-12 as apparent in Fig. 2. PreferabIIy t he | ayer of
be dethé%dﬂlgn% F}t%ﬁaﬁ’@dmwnm tma? Apd simulispevslyoMare p@tferably, water is

dehveféﬁ @Sﬁﬁ}h{oﬁ%l? at 9 th%l ﬁyeee[dj }ﬁglftgq{p[ %ﬂ:‘e&p% e?rt;ﬁff Ilﬁn\{fsé’\?e? which

|qU| | ayer-: iveri
too mﬁch&uﬁatencﬂmlcrmndj Fbaipstancd, netdr alye@rbeafehﬁ/examaoﬁ ﬂ\be/rrytel ofw

betwecl:naé;@‘, tOylaﬁ? qn%grgcg% tI%ﬁgeﬂlgges E%rrtg%g’ B‘sfe aﬁ% a residual

portlolcf BNhaiRg colentBR i VBRI l\aﬁbhe\katel"\%otfﬁrrﬁ QMRRE 8F f048l ¥1 which is
hi gher density, so to'create the foany surface of the

dehvet@é\@grte}g ef thediestdinpishlayest Irf the sextctmc e htlmdtl@ymiﬁ clypicslly a sucrose

d depends an. t.h 0
ayer SRR Rl TRFRER ORB0bAT S ARl « RARINAE SRt ppe
controlléd Bpppsettatey diMticRtb RGya a 86RE MwafthaodiCeftr@hehigher than the
ml k concentrate, with a portion of water at the

density ﬁgthéf oqn i2YB | b rAgHEn, qEtsTFaR Pe Magiained constAndly |ahherilayy rate of
betwedr? ?[H Mtd}l‘ﬂé)f)ﬁo?&odﬁgﬂlﬁmtr% %%9 B! Etaﬁfedrb %ﬁ’vﬁﬂlglt Aﬂgose e of third

ity o ayer |spens ng t
conceﬂtmyea k. heuid summ; otuch HbAsvhbn ittdilettesapifathe ntatérna Eerg;ﬂy lcélwer than
e invention may enconpass the

to 6,..th thad aof. t
thedmﬁ@W@§§FV%6?BﬁﬂP€aaﬂ wo |ayers of liquids for the

”Fl{eq@ﬁrh Ryepfi 1 @ex‘@@é’@rr@&&e\’ﬁhé Velﬁéﬁ}l dth&atapd Eﬁ’&&s%qayer 13 wh1ch
l'ayers. For that, it may furthér conprise pu of

ng
settlesgently ehpvarthamifaoe of thiefst laxeui Kinalbn @élﬁmdaltaﬁeralrlidtyuoh@ally coffee
1s d1sc£%rtg%c{1 gl tge Cglﬂalgelgﬁllog‘[ n%anLrJe éf ;Oflgeet l'Ince F C@f water ata

er an rverin

densn:y az.efreidhgityedl isqlottohaylkdd ﬂofbetth@b@@@ﬁc&it B€fhe thike densities d1 to
density of the third | ayer being set hi gher t han the

d3 of the HapigJaysrs- tlke feam &yer @%ﬁelwttwd@m?n thedtguichlayerelsiorthat it hits

the suPiceloPfhe intermediate layer 13 with a reduced velocity. While the coffee concentrate
C2 is delivered, water delivery is maintained at the set flow rate and until the proper dilution
flow ratio of the layer 12 has been achieved and so which can exceed the delivery time of the
concentrate C2 itself.

The concentrates that can be used to create the layers are not limited but can be any
numbers of food grade liquids such as milk and milk concentrates, coffee liquor, cocoa

concentrate, sugar syrup such as fructose, glucose, sucrose, corn syrup or a mixture thereof,
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second layer. In a preferred exanple, a first liquid

| ayer of density dl, typically reconstituted |iquid
WOr008/044489 made froma first m |k concentrate apdI/mpL064/010908

The density dl is set by controlling the ratio of

ﬂavore(ficl z(%:\&gl{l 8015 Y%&ﬁ@é?ﬁyg{sg@%gﬁﬁuﬁ@&?ﬂacts;@gﬁlgﬁ% %ggo?cenpate

fruit Jlﬁdeﬁﬁn@ a@h&nmaﬂei amteuaiyure Mptre fpTied mbakﬁryﬁemﬁhqmds are milk,
del i vered conti nuously at g{certaln flow rate a%%f sted
coffee qoepp andsticrsg canceabeies-MiLk Rrqadiyigrershste fo poosartiellairy or non-

iy AR o3, e EO% 8 B0EEy MR AR 08 o
powdéﬁmﬁﬂmcguld al so bi intern1ttent¥y gellvered
ol aqeet st &Rt i formed bprTacTe 4yt o

conce tﬁ%\%hﬁﬁnbé cHfbd Y1 ﬁférd%@ cBﬁb@n@Iﬁe the b boiibinkd %Jﬂéhver a
ayer. In thé next step, a liquid layer 13, typically

sweeteacs ligridseffealayer whichagpdar sadmm@uclwd:scen othee Eaybrsan ghaGPntainer.

del i ver ed t a, densi t th d3 .bej contr
/15 g il R ot Bipi Ry B Vi Ber e Shutes
play atmpiHanitgd) ckbd BRhtek AR prdiRicHROW irktY a8 phidend @B Tiay&fore,
11. Again, water can_be maintai ned constantféﬁat t he

varying Hhewdensiteinghe aihivien isprirgarily ohiainetfhy asdsisarofyerighle gmounts of
soluteg(’: & h%s E@%jf anc%mrgtl %1%%' g%usqi‘ﬁ% Ill @(Qbéa%l:gj()s%g]%eo éelgétflg point of

milk pfﬂtd:ll:lﬁ Efﬁnwdnberttfmes\mh atso b @@)eﬁseﬂymltopvef a ifikkrlagdieo avoid milk
densi t¥ of the first layer is achieved. The foam | ayer
proteinseaglsliey 1 educe the velocity of the diluted sucrose
| AYETcoWUnGhtes S it refe@g!oy BRAVEy 1O Btk BRwvity, high
f??st ﬁaﬁér. Eﬁﬁ B’ fHU|d gyer 216?§p |éé E VI, g
solid contiehig dyw maited |ast¢‘hazrlgwd pmduttewlmdm tai preferalfly berstohsl at amblent or

cof fee conce trate and_wa
eventuliiiIGa fomiordi e Bt E655 pEG 651 B8rC PSRk e i 1 gresent
1nventfoh%oh@ﬂ@,&§fp1@éﬂy Bbre then 1 68/, ded Byl 1%l Heidh®, e ldehdis of at
i quid [ ayers.” The foam | ayer also serves to danpen
least 1t0feg/miLqui d | ayer so that it hits the surface of the
co‘%tg{é{e}%ggﬁg e B ee[{re%lé& g@\aé?eg 8?&1@ él)f‘%n?ghtc&a\gms aGSehQ?of
storagdreariiaes @d, 28, 20h23 etstdringhiquiat c@naﬂﬂramt@l ah€e3pca pﬁd

di | ution fI ow ratio of .the er has been achi eved and
concendte RS le A %?%eamteﬁ%nga%ﬁl\? 'JECGOREAIRF 1@ fgOmmOon mixing

chambeP4. lBh&nkrdte ﬁn%%lofmecﬂ‘t% tROPGEIM 51@% ©F oﬁ@@értl&ﬁﬁr Q@rage

used to create the layers are not [inmted but can
contaigamand imdreraivety ¢rrgagecglma1mnhp yisds5Z dShofdlse daviide \almcdse functlon is

I i N T
pumpsS Ykdhihs Perigtafic 18, dhbardanfused HrbRwMIE ahd édtidbibatdd deB stored in

col orants and/ or- fI avors, plant liquid extracts such
removatje certainericunl pubag-inFlax typg packages i poudies end therlike.

AR Bl Mhdtiifer 41E580 T AHIBO IR RESH it A whicAUl by R34

which communicates to the mixing chamber 4.

Water in the water supply line is transported and metered by a water pump 54,
preferably although not necessary, of the same kind as the ones for the concentrates. Water
may be supplied from one or more water reservoirs 60, 61, 62 or, alternatively from tap
water. Water reservoir 60 may contain hot water, reservoir 61 may contain chilled water and

reservoir 62 may contain just ambient water. Selective delivery of hot, chilled or ambient
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cof fee, cocoa and sucrose concentrates. MIk broadly
refers here to any sort of dairy or nondairy
waobiosiernd ng concentrates. Preference i s gi venPCDEBRZN04/§10908
m |k obtained fromfresh or powdered mlk. It nust be
water i?ﬁl‘h%ﬂ Iegglvoﬁ‘s S c‘afﬁe‘a Au??ég o tHRY WA ks\/%hk%%i\.?{ gFﬁile b3 TR
one concentrate I'nst COfT 66 and sucrose

control@ﬁnﬁfheﬂ hotakstecan Hedeardbyndedating siateny @iot shawded ededrmined
qui d coffcgle | ayer which pEeaIs di sti nctlvela¥ from .
temperaftﬁ%famgs@ heﬁtn%gn?éfst?éh%a&’i Beefor gRIcevibeRiSHYE hfeting elemept in
the weﬂte&J :ré:s@ﬁfony‘ﬂlfgeﬁ%otc}f%‘fﬁgtéﬂ hBaS sZEtgfnl rﬁBurﬁ’@d@lbhg theafgzﬁl&%upply line.
utes play an inportant rol even greate
The mmng:ldmkntfek éwraslam@ isatf bpalmhlpmnglsyﬂemvrtapelﬁle béfoanﬂng/amgthus

t.he densjty.in t ruit j primarily obt
seneraliS A RAION AR BFEa i BPpiEssn praati e tierent kind
such assétJ gﬁ{lcﬁ%ﬁg Bi figit ot tth¥nc981ﬂ‘ tH§ Hisﬁ&sﬁr{gquﬁ"i's FrR8h &P MBirge line
he 1 soelectric point of k proteins, fruit
with a oo:mi@ Bit Flaet mszzmna}aalscocmnpmﬁeslgun@lewhcmthb resftricds thielflow of

mJ Kk otel uatio. Th .
tiquid pgfiie e BBueh i wufhF soufeBer B o Bfalisky g pingy vatve can
thus regl€aR thy fI8kv IBRAEVlb&ELOs RN Hl‘échaﬁ*g@hnﬁ@dsl Wit MhEpteferle@ Yanges to
wat er act|V| ty liquid product which can preferably be
form the iceessive Laweni. dhe pchevbrtivagtimandaiory anfl themperlacaild be sized to
Concentrate in the
dehver];)a?lé)@me%%g%glgglt%gat%é% qg@%gg%ﬂgﬁec ‘al ly nore than 10 wt.
Miraddvite faythérabalprises gedntroh ayseena 9dEsidnyrobysadm wilgénerally

1.05 g/n.. Referring to Fig thegreferre device 2

includgp BpeE of APEhRIT I CBIREFFES §1e‘3¢% e senigel sypigpipje comprises a user

input de912E 81 REES a2 SWl%&lbOgi%. Tﬁe’%cgrﬁfol g%@érh fkgaﬂd signal
concentrates d, C2, concentr I hes 30,

commBiicat®D, wmthe@nnmtramlmmrﬁosib thegeateomingg ﬁ@rthtt whipper 7, valves

55, 63 CTBE PLhef) A6 SR Pt e SOET Dicht il Sopgpaggs on o

simpleGABRBLIBAE odNketrStiGNS! 6 4 ¥ObyrtRAgagesk. i n a punp 50, 51,
52, 53 of the device whose function is to neter the

Checeomeenitaie linest39ed nind wWejerinasdrare farbersiagsl tp control the flow
rates V%gh lﬂ(%é# #115 398 %‘drhé&’/ ﬁ% §F\lg‘3g§frﬁf£% 1&196 %ftag?éél%ﬁ % %oepcentrate
lines aﬁabwg&m lihad %ﬁ dﬁlfe&elﬁta(bllygikedmo carm dizl cﬁmcemtam d&ﬁlr \Ba|1t6rl.ﬁ¢dk W rates

ag-i n-pox t packages Qr . paquc t i ke.
accordipgdo ﬁg&xqqalre%%ﬁ% Sirate flgnsiy Saatpn ey eend BRiATRTSoH Maout
necessﬂi‘ﬂtyhla@m B %Hju§1,l*'tﬂ9 E%eld'o@ 30 | Phe RN Bﬁk@drfv%n?ﬁﬁlps can
m Xi ng nber 4. ter the wat er supply line |
be utﬂnzc@nélpm acre dmamd cymtdoran WOE medecthe ponipld fo nef & castant

t hou not nec sar of t he.same. ki,nd as the ones
speed gt Gl R GRS RTER ey Be Lt BRI PR AR brgply add
water iQth&BSRaiet Ebr SRR (ﬂd)rr Hill6BoncBitraté®Zofee cahdegirdthd 8bdba

fromtap
concentrate the lines are respectively sized at an internal diameter of between 3 to 12 mm.

Water and concentrate dosing could be provided by any means, however, peristaltic
pump dosing is preferable for dosing of concentrates with a higher degree of hygiene since
there is no contact between pump and the dosing media. Water could by also dosed by tap
water pressure without pump.

The control system 9 has a programmable controller or processor 90 and user input
means 91 in signal communication with the processor where the user is able to make

selections of various beverages with various different multi-layered characteristics. The
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wat er. Water reservoir 60 may contain hot water,

reservoir may contain chilled water and reservoir 62
woreysoerdai n j ust anbi ent water. Sel ective del POEER2004/010908

hot, chilled or ambient 13water fromthe reservoirs is

o R IS AR A O 40l

remderh@@ther}goé‘eﬁ%remhé mathishi@adiblé prograbe tertaing ﬁﬂtrtlﬁlmﬁ rfé\tt adheolling
ge. Such heating system can_be, for instance,

the dosie e HiRareon deltverige B vatieHO! I ik e eraBRemg hich typically
mclud«% Ll%%&{_pgegr}ldg&hlg?er sPt?{ngQ te,[é:] ZS%I'E}]&)%Q rt]ﬁﬁiﬁ% %g&&g?ﬁfb@oﬁn&twmmm
pumpsl dpeed fo datermind flppirags sfiht evatet and palhxieﬁtratés frohimaag velocity,

t hus generating foane g@lgrtlo of the beverage. The
Whippeiisppsl: efted FeamBerR vy 2B O l‘tﬁqrf ent ki nd such as a

Cﬂw a%ééml;agrb% c@ﬁlﬁgﬁe?llfs cHtrdid) %n‘ﬁﬂg afd ¥>1to§{9angh§ Bs %t Ag 1o be

litne1s e di$chargé Tiné w a nozzle 8.
furthemdszaritediryeinkmoe topprd ddypicghnkiowiaiedemoligydh ﬂnaeéqmam 10£
b thﬁ flow of liquid passing there through and which is
CVeIag ASPEIY ¥ by the controller. The pinch valve can thus

rﬁgy l1abenll heefek @¢hk AR 3keMBlaBEérhiVodineht¥or slitembasgedelivering a
i qui ds within the preferred ranges to formthe

visually gitastiye faamegyrapli-layried bevsedgewath/ava liquidiayprsndatapryf signal is
| .
entered Bg thenkeseln’\q ? %Itxehlés%f fefl ﬂt @gﬁﬁ;ﬁg%gﬁ, %ttgl?clhl s}f,ﬁ: %e%ﬁ#éllbbﬁﬂ%'i

equlvaidmt tmruseﬂmipm Be/s araﬁﬁﬁitsr bk relysdng sighal td kie progiahmhable controller
i.ncl ude timer _or other

mw || ener al |
90 regi‘féﬂ%&? gh @%@%@V@ﬁ%@%@@@%@om% ugakint eihevenpge estpetions In
I
responSORRhlcMhafiatth il actdlitioctlall 4 iakhiFd Proffrfined seitings, the
controlarfifLatitivates e firsticohcentrete ponmpe mgr, atlueem’;ﬂq ppwp50; &8} the veater pump

s4 simfaiouy Sh e rPa o @ s BrEle B ed Bt Ao Hixing

chamb@t 4. BleCdh cGRROARING SeOfloWd r:ibd b SespiéiRtly dBRGMIMNL by the
alternatively, on a Er oportional node. The concentrate

programm@ssek@hg@ tcadﬁilvwamet e poraigerrfivgt layen oftliguid Spmdhe figst

% Ol 58 la er o oﬁﬁgtﬁ \rﬂﬂﬁ{h %ﬁﬁ B 6?}&?#{3@ P ﬁ% Iﬁﬂud layer,

COHCGI}%];%
ar e I n Ianete

the wh@pp&e imtdt attevdtemle)stha oontvalee to htdié maRing viihédessaey turbullbnce in the
sized to control the concentrate and water flow rates
layer of figgidy ng to the required concentrate density
VRld Bhi@ ThyREEMBRRR, {5 1811dvANes h@‘d%l\‘/! BPA AL EESS ByEL. Yor thi
I;l\glln 1toygdjaustﬂilhe sp eedy(S)’t th > rlﬁrrp .m her ef ga?e bc >
beforedhe At tiqmdennqmﬂp‘@ reiEp f‘dhls tntinkd zﬁ&yvtm aintatler, slnerrwhlgvper 71s
he .cont.r.ol Ier ru

activatg% E!g ?%%%&S’ﬂgﬁt%/ 3}11:) & ée dﬁ@ip?%}loﬁ g}e Cog© ra{e Wﬁh water continuing

ﬂowm@%@ﬁﬁﬁﬁfﬂng Ehattiet! tThe Whéda dfitee GARHENE ket &eQIesﬁédTﬁJe)éd which is
dd water 1n the container. For instance, for mlk

programmdefw thet desiredselestion dins deaming anilis dhecentiaine svhirner praed is

prefer%)tf}g fg r?[ @O? YL (Saﬁovrglﬁl/ 2‘?113 %&a%\%ﬁreralg tﬁlgtd%gﬂ?g% tonto the first

liquid tgsi dmgshoml ifl Fixe 1phewh dedotey tian yhetagar of fduanel esyld be made from

eristaltic
any cogcentrate of the device but preference is given to make it from the same concentrate C1

which serves to produce the first layer of liquid 10, e.g., reconstituted milk. The dilution ratio
of concentrate C1 to water for the foam layer, when the whipper is on, is set comparatively
lower than the dilution ratio of concentrate C1 to water for the first liquid layer. In other

words, the amount of concentrate is preferably a small amount, e.g., about 5 to 5.5 mL/s
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punp dosing is preferable for dosing of concentrates
Wi th a higher degree of hygiene since there is no
wa@e osast4obet ween punp and the dosing nedi a. \WAPET/ER2904/0110908
by al so dosed by tap water pressure w thout punp. The
: ] ong r el Of,...:
i L e L P e A RV B e 118 L/ aring 15 10 20
secondsowhilmivhanpingns maittainbeé aprigic ggedr where the user is
aﬁ{?%to make sel ectjons .of various beverages with
v At 106 FEXTALE Hhesionitlpn A 2508 §eORd CRRIOFPERUERP, cpnehe coffee
pump 54 PHAEE AERRRL S R PSLRIRins R vAIBE {oulgﬁ% ®ith the second cpncentrate C2.
machi ne-readabl e ‘program such as softwares resi c?ent
The whippehmap sold bs smaintaifihé runaaty erealteraatielye bp degptiaated to reduce
blcontains instructions for controlling the dosing
turbuleheet j ngs for delivering a variety of multi-I|ayered
baviefReSISinfAskHtine by Bé fdkided 6 HeY8hddEn PE R dhe invention.
_ Whi pper settings, e.d., specific timng sequences for
For inganges disteace betwicomthe noarlp shd bpeesapetoonthéee shoulé bé dthin a specific
ates, of,_the ter_.and concent r at nd |ine .
range [iE83 il Pl b G B The Aianok B ng ciemetpr of the
contaiM@f dedddhiise thd Begla $eevdeh YheddoL RGNS, of §Ed1@Aifier. This angle
timng and prograni ng do not need to be further
may prederablyyeay ﬁéme\%wtOSh%ch@grteﬁ@;pr%fﬁl@bberw Bl éanp degtisesmand most
i domai n of beverage di spensing. Figs.
mﬁﬁﬂ%ﬁ§gﬁ§%%9¥)$2?%$&?b the first exenplary enbodi nent for
EXAMPEBBatically delivering a visually attractive foaned
multi-layered beverage with two liquid | ayers. An
i nput, signhal is entered by the user via the user input
Iﬁetgﬁ@ [WINE Campepsy HOSEGTERE contaiiy AbE gar Wt-of total solids and

has deBGH ¥ .Wg{cglzgﬁffé%%Bﬁbéﬁ%{e YERRES wh ARG §(ﬁild% Efr;fd é&S g/em®, cocoa

rel"evant to the programmable contro
concemtegaphuiJ2twie Ye ok BAS lgdoneraad ding By sedromrsolutiom (50 wi%) has density
f12gl)ﬂality of beverage selections. In response to this
oL L-23PGfal and in accordance with the identified
progranmed settings, the controller 90 activates a
first concentrate punp, e.g., the mlk punp 50, and
the water punp 54 sinultaneously to nmeter respectively
é%@ng%hk concentrate C and water in the m xing
4. The concentrate and water flow rates are
Adqppaddivetype devanpt ned pespatddeuspicogie arRpetsisg detitt 0f Fig 7 from
... deliver in the container a first layer of liquid from .
milk apd goffps soncepitient Aéf@ézpu@}lgq with tvgyistingt layess gypstireRrcusing the
AW [N 3K ' dj [ oh I Qi
B e e (B Ve it o [y “PECeniates vire
dispenagdatchmipikitrigmpenabee ¢5ar 25 tCx bt dlowevdlocitynef ihgnediensfwas 60 cm/s
| iguid |ayer delivery is followed by the

l i C%Lé{;d Ihe
s e VEYY l?ffnogz mal | foam |l ayer. For this, before the
NiilkS toddefittitd, GRNASW! k@b eoP WP 20/d, Stok Ul MesbcOf fadMirkh @lispensed

simultgr?e%tugl?flvlvi?ﬂ \’Nattep gt fﬂé@@%@ oz6.l9SmL/s. The whipper was turned on at the end of
the cycle to create foam. This step was followed by dispensing water and residual milk
remaining in the tubing, thus creating a layer at 70°C. Coffee concentrate, at flow rate of 2
mL/s, was dispensed lastly with water at same flow rate as for the first concentrate (6.9 mL/s
but for 2 sec). Differences in density and temperature between the milk (1.024 g/cm® at 55°C)

and coffee (0.996 g/cm’ at 77°C) layers allowed them to remain separated and form visually
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activated by the controller to whip a residual portion
of the concentrate with water continuing flowing in
W b@siueddng chanber. The speed of the whi pper PGI/BR100#010908
the desired speed which is programred for the desired
o g iy . : : ,
disting? By B e e O 1o B e o007y 275 0P " Py Tl T layers
were vEnastablayretimes t hus del i vered onto the first liquid
| ayer as shown in Fig. 1. It canbe noted that the
| ayer of foam could be nmade from any concentrate of
Eﬁ%&ﬂ ce but preference is given to nmake it fromthe
sa concentrate which serves to produce the first
A Epppuafind itynei bbveBige evap. preparednsingt aidesgpemser las i fxample 1 from
. digfi?utign rat%@of concentrate C to water for the foam
milk, GoLieg an Q078 WHhSBIGEPI3ISS- o0 s set conparati vel y
NIRMRYast ddenbdieastinl it dndile NafblbvRld BOAGESYe I @ & a HBw rate of 3.8
water for the first liquid layer. In other words, the
mL/s, dispensed after bhsemfor at seci sndwates padfipally sofed ceneoutrte mixed with
e.g. ., .ahout ta 5.5 ni/ sdur i 5:;10.10 seconds .
water. v P, Jiteh ) g3 ol RS dp bRl & ok AT Po1 024 (il
layer)> U0 I NGuddr lagerPD. SHC@OLBeWihich atuviadi the coBed i piir@dlyedstribute in
_at high_speed. In the next step, the controller
multipledlayeras Eie dohigeyaasivescon8dnsr ate punp, e.g., the
f. ikea: th ' .
AREZRU"R B ik BeliB e SERr ot BRARS and. sdditionally
enhanastilpyremgrinyheshavetagh €Figarent?ai ned runni ng or,
alternatively, be deactivated to reduce turbul ence.
Addi tional inprovenments may be provided to the nethod
maghgieyi ce of the invention. For instance, distance
etween the nozzle and beverage container should be
AviGappwccancs fype ibkverageawge praparedoisdn dpxiempts hg Thaavhipper was turned

. cr(ﬁ?atltgin nor.e ‘%etllrgul ence. The distance and the
on immediateiv (o Sk T8t ai ner deternine the angl e between
THeemilR2Zyee stk béteorh ioMtBd clihevas Qivhficaatly tHikh& BAQILExample 1.

_may preferably vary fromto 120 degrees, preferably )
Having ﬁ%wi@neé ip @ngBeie ewated fHoTepRibulense dng flograapesh{bysingeyporating
t i : i |k
more o83 tRERERAD gl Bl It s ol T TR B L g
has density of 1.07 g/cnB, coffee concentrate bout 55
g. Oﬁo%ot al solids and 1.25 g/cnB, cocoa concentrate
€¥2 wt. %and 1.35 g/cnB and finally sucrose
£ @%gfnh&[ho_( 9P %&@aégaﬁasqﬁgﬁdréd’ aOh Fagpld] CTRe cE5RMPIcBod (coffee
A Cappucci no type beverage was prepared using the
and water) peasslispgnseeat tav 8pwhiatg. of 1.3 mdsa. e Kisperbingfime avas of about 32 s
ntrates. A Cappuccino with two distinct |ayers

0
forzsmcg?vgb%%d usi ng the

A sharp and narrow coffee layer was created (Figure 14).

Example 5.

A Cappuccino type beverage was prepared as in Example 1. Temperature of water and
liquid concentrates was ambient (about 23°C).

A layered beverage was obtained (Figure 15)
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foll owi ng procedure. Tenperature of water used was
85C, and the concentrates were di spensed at anbi ent

wo esoppsadure (15 - 25C). The flow vel ocity of PCT/EP2004/010908
ingredients was 60 cms as neasured fromthe nozzle.

Kk ncentrate, at flowrate of 5.3 nL/s, for 10
Mw&é first dispensed sinultaneously with water at
@apheeinbalpe dEvdiag whe prepiteel ashinpPpemplad . Howeeedr, anillatnd coffee
the end of the cycle to create foam This step was

were ¢¥s19ddMOdIIBes WCeH5eiNelng wat er and residual milk
1 | Dot W Hfaintus creating a layer at 70
é%H@'g?l g%e%g%‘ge%er‘gte, %11{1 low rate of 2 ni/s, was
di spensed lastly with water at sanme flow rate as for
the first concentrate (6.9 nL/s but for 2 sec).
Bramplednces in density and tenperature between the

@b}%ﬂxce&oqgée YL R Alva® Blehafths GRTH @Ml D1 988wl &M hedlvhipper was
l'aye p f

7 allowed themto remain separated and form
turned/off bafory dibpetisstg quffee (aljer28 seeddg.R)g. 11). The product
eliv flowrate.was 7.5 nm/s. Furth the | ayers
ﬂ@feée‘x?/@%@%P‘&B|“éaSi%sﬂeP?f‘€.W@( émffmwefr&%mci no type
heyerAdaitRSeel BBveak Wad diaidedli spenser as in Exanple
1 frommlk, coffee and sugar (50% wt) concentrates.
M Ik was dispensed as in Exanple 1, followed by
pUCrose syrup at a flowrate of 3.8 nlL/s, dispensed
after sec for 5 sec, and water and finally coffee
Copmirbinbalpe beveeshewvisprepared as ThExavapler2. &udvesac miiewas pumped
concentrate fornmged a density variation (1.024 Lk .
for the gares ymeues £S tm@ﬁ@@i&% Fycled S {{pe %@Sﬁlvm%gkown in Fig. 9.
| at O%p{d:fﬁ% bR Rakkiakddy distribute in multiple
ayers. The delivery rate was 7.5 nL/s. Addi ng sugar
to the fornul ation, hel ped to sweeten the product, and
ddi tionally enhanced | ayering in the beverage (Figure
L npl e 3. A Cappucci no type beverage was
CHERRLRE 1‘?§e bBvdrt@Ivhe pre AR WhIpemplas. Tehpadnsd of water used
i mredi ately (no initia elay). The mlk |ayer at the
was 40 tandof biuitliveneanpratea svasiagyhignt ¢hont 33°CNi nner than in
Exan‘géé . Havi Q’gﬁétfﬁe whi pper in on-node created nore
BYDE ARG HEHPEIEES (by i ncorporating nmore air)
the density gradi ent between the m |k and coffee

fractions (Figure 3). Exanple 4. A Cappuccino type
-was prepared as in Exanple . The coffee

Eﬁﬁ&{cicf?l% {y%gflgeefgrage was prepared under the following conditions: milk was
dispensed from 0 to 38 seconds (with a flow rate of 0.84 mL/s), coffee from 43 to 52 seconds

(at flow rate of 0.24 mL/s) and water from 10 to 38 and from 43 to 52 seconds at flow rate of
2.6 mL/s. Dosage settings are shown in Fig. 10.

A coffee layer was created on top of milk.

Example 11.
Chocolate beverage was prepared under conditions provided by Example 5 with water

and milk and chocolate concentrate (chocolate concentrate replacing coffee concentrate).
The chocolate concentrate had flow rate of 0.22 mL/s and was dispensed from 46 to 52 sec.

The whipper was in off-mode.
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and water) was dispensed at low flow rate of .2 nlL/s.

The di spensing tine was of about 32 s for 250 L
whewsnage? A sharp and narrow coffee | ayer wasPCT/ER1084010908
(Figure 14). Exanple 5. A Cappuccino type beverage was
r ' I rature of water and

%Cﬁg&{ﬁg}) C§W?g%%g&v\oglsm%§gﬁgﬁt (about 23 C). A
Iayer ed beverage was obtained (Figure ) 17Exanple 6.

EE%opac:ii no type beverage was prepared as in Exanple 1.
2. nilk and coffee were cycled two tines

fKce ot Ynd Bofl Werd BYGLEC Qteﬂ@&,q%sva@% POERYNY2 mifs and
e /. Cappuccino type beverage was prepare
0.24rlﬂx/aapdlmlaedmhﬂmmratﬂbwmﬂmqﬁ@érmm turned off before

i spe n ffee afte ec, Fig. 8). Layered
&%@H@gl?ﬁ% nggevgf | ower anmount of foam A
sharp nmul ti-Il ayered bever age was obt ai ned. Exanple 8.
Cappucci no type beverage was prepared as in Exanple 2.

Ek‘gml_eﬂ_,_mlk was punped for the sane anount of tine

) cycl e thr e ti cces siyvely ho .
PAREE e RERL A RPHTT ab PPEESISTRT R A M seo) with
5% s@fc@atoesuuﬂbhaqwﬂ 20 Secyapp lfﬁﬁﬂ Jmetmp@utbﬁye@r fWBBjuice) of 0.3 mL/s
(for1§ gared as In Exanple . Tenperature of water used was

nihegrveragy dieasitor{dbairpidfweeswas lapbeear (Figbrsul6)23C) .
B SIS 0B L SBEVS e FAATR S Mg te density of
juice#iol | owi ng conditions: m |k was di spensed fromO to 38
seconds (with a flowrate of 0.84 nL/s), coffee from
43 to 52 seconds (at flowrate of 0.24 ni/s) and water
i %%1{5@438 and from 43 to 52 seconds at flow rate of
S. Dosage settings are shown in Fig. 10. A
Cafrueend dypsr bevesager was prtpaied taspn dixamypllk 1. However, the flow rate of

water was greater than 20 mL/s.

A well-mixed Cappuccino was obtained. No layers were created in the cup.

Example 15.
Cappuccino type beverage was prepared as in Example 1. However, the flow velocity of

water was greater than 120 cm/s.

A well-mixed Cappuccino was obtained. No layers were created in the beverage.

Example 16.
A Cappuccino type beverage was prepared using a dispenser as in Example 1 from milk

and coffee concentrates.

Water was dispensed from time t=0 to time 30 sec (tp being the starting time at 0
second), milk was dispensed from time 0 to time 10 sec (i.e., from ty to tp + 10 seconds), and
finally coffee concentrate from time 26 to time 30 sec. (i.e., from ty + 26 to to + 30 sec.)
Whipper was on from time 10 to time 26 sec (i.e., from to + 10 to to+ 26 sec.). Total delivery
time for layered beverage was 32 sec.

Visually distinct layers were formed and the layers were very stable in time.
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Exanpl e Chocol at e beverage was prepared under
condi tions provided by Exanple 5 with water and m |k
wa@pasokaeol at e concentrate (chocol at e concent r BCEEP2004/010908
repl aci ng coffee concentrate). The chocol ate
0 trate had flowrate of 0.22 nL/s and was
g%‘ﬁp@%gd from46 to 52 sec. The whi pper was in
Afdappuctgno A betaagd ateplepyred using acligrehsa agin Exgmpdé 1 from milk
m. | k. Exanple 12. M|k, chocolate and coffee were
and coffesORSEF LS f |1 ow rates of 0.84 nl/s, 0.22 nl/s and
: . ' Q€ fl K of
B I e e e 0 oot iy ThECed® e, mill vas
disperisxd fipiretith8 0 t& Qisec (il d@to#ta+(1@rsee|)1, qmdrfnia)ly mﬁemhc&p@mﬁm&om 22

at .Io rate r 30 sec Yo sucr ose
1028 Foieatiobh ot of 108 508 peca N BHER Pe5 i 6Tl B A or G Fom o+
11 to §-aRekt Yl Tothltefidr nyme fo3 thlfa$erell GbvekRzSRES 30 sebe
aver age denS| ty fruit juices was 1.06 g/cnB
Yisugllyr distiggt la}iarmvﬁmfprm@ty@dsthb beyersewiere veryf &tahlq mjtimg es
were generated by increasing the density of juice#l.
Exarrpl e 14. Cappucci no type beverage was prepared as
angl e 1. However, the flow rate of water was
greater than 20 nL/s. A well-m xed Cappucci no, was
HeanpHeeino Nypa BSNeFage,Wre DiEPast ABiNgna QHECRSGhH 25 Ex &iprRle 16 from
as in
mill ] cofBOBURERARCL bR p AR R BAE MBS TR S22 s
Ar@aiter atfoant d2@oanwas fenvedttd as xoethpEapptec tiahm Basmple 16, and

ai ne No | ayers re cr ed in the beverage.
Vlsua@x‘il ??%fs VECT éaf ' HBher fﬁeﬁwmwargev %gia@? S
using a dispenser as in Exanple 1 frommlk and coffee
concentrates. Water was di spensed fromtine to=0 to
Examgpl8d9sec (to being the starting tine at 0 second),

i1k di d fromti ot e f
SRR O b T % o
milk aht 8fféé céritehirifes, Bt G -wHippe? on HFd@Mid286ed.0 + 30 sec.)

A greater amount of foam was generated as compared to that in Examples 16 and 18,

1‘

and visually distinct layers were formed. Further, the layers were very stable in time.

Example 20.

A Cappuccino type beverage was prepared using a dispenser as in Example 16 from
milk and coffee concentrates, but with whipper on from 0 to 10 sec.
A Lesser amount of foam was generated as compared to that in Example 16, and

visually distinct layers were formed. Further, the layers were very stable in time.

Example 21.

A Cappuccino type beverage was prepared using a dispenser as in Example 16 from
milk and coffee concentrates, but with whipper on from 12 to 20 sec.

Very low amount of foam was generated as compared to that in Examples 16 and 18,
and visually distinct layers were formed. Further, the layers were very stable in time.

According to the findings, the amount of the foam could be customized depending on

customer preferences. The same applies to liquid layer color and volumes.
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Wi pper was on fromtine 10 to tine 26 sec (i.e., from

+ 10 to + 26 sec). Total delivery tinme for |ayered
whewsnage was 32 sec. Visually distinct | ayer SPEEER2004/010908

forned and the layers were very stable in tine.

BRI s o SR MR BEnd SLASRARPEA L, v
found Mpﬁﬁmtrtalrmect\/m ®laysndedity rgmmm bl rpoopetr |d[iﬁt16hstc1f c@ﬁcentrates b)

lquid Jpyge i’ 1y S 1%;13% ggeceﬁ i @}“’3&5% ie}%%%ft e dispensing
f.ee r
poce 2 ORBE B Sk O ERgh, 9 5R0) gl rantd ok a2
Hurﬁm +fot hoH-beZz@rasges.:)a tefpemturel ghddicat §s alsoréesirablettheeduce turbulence

| ayer ed. bev e ual Iy di stinct
and b AP G IRl A @0 1 GREe (it @Y Ter Y B @ipipe g motion to
create @iﬁfﬂ%{ G- 1a£er§aﬂw ‘Iﬁl'eﬁlovélb!&i%f QSMerf'égxevé’l@(ﬁtypfo@ I&‘@c{ﬁl‘éd high flow
using a dlspenser as in Exanple fromm

rates),quiufieg toon beiweeatlaers ﬁgtmmlmtzevuqupbmotl@n té m‘nest mgxipg of layers

due tots cﬁ%@ﬁgg ' ?e%altv%téanog n)tl %1(1)(5 grhea? 100 9 V\%icfa% Bgtr aLe %r aylg?sequent liquid

layersWRS BurfhRf ﬁe&easféti{ekh GfuidtiR@at aYIRERy)WREe a\l/sa,r ]S()uﬁd &bbRyian important
time. Exanple 19. A Cappuccino type beverage was

role. prepared using a dispenser as in Exanple 16 frommlk
and coffee concentrates, but with whi pper on fromO to
26 sec A greater anount of foam was generated as
conpared to that in Exanples 16 and 18, and visually
distinct |layers were fornmed. Further, the |layers were
very stable in tine. Exanple 20. A Cappuccino type
beverage was prepared using a dispenser as in Exanple
16 fromml k and coffee concentrates, but w th whipper
on fromO to 10 sec. A Lesser amount of foam was
generated as conpared to that in Exanple 16, and
visually distinct |ayers were forned. Further, the
| ayers were very stable in tine. Exanple 21. A
Cappucci no type beverage was prepared using a
di spenser as in Exanple 16 fromm |k and coffee
concentrates, but with whipper on fromto 20 sec. Very
| ow anpbunt of foam was generated as conpared to that
i n Exanpl es and 18,
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and visually distinct |ayers were formed. Further, the
| ayers were very stable in tinme. According to the
wo povdiomgs9 t he anount of the foam coul d be cusPCIER®d4/010908

dependi ng on custoner preferences. The sane applies to

l'iquid layer color and vgluRGsns 20The exanpl es have

shown that in order to generate beverages with stable

| ayers, it-was found inportant to respect: a) a | ayer :
What idensmby igr adi ent by proper dilutions of concentrates,

b) liquid layer notions by establishing specific

l[iquid flow linear velocities and the dispensing

Py oge . \Y} TS

D oRSEMES e FosfSPY PR RTAD ) Bomo SR ADR A iy vers
in a cop@West AgBish camipeisger ature gradient is also desirable to

reduce turbul ence andfh ve.a,gensity gra ient, and so

tRFoRIding atileast prresquagrepidirstiifydd coneepirHE and at lpasgneysource of

I ate distinct liquid |ayers, flow |linear

Secmﬁvé&%@??%%?ﬁ%%’linear velocity for required high flow

raumesing apaetsied gntouneofitbe Vst highiglyensenttate frdomithe soarce and

. liquid notion to prevent um xin f layers due to
dehycﬂ?gﬁ&@?@ﬁ?nEEHWQPﬂFgﬂge8§£%§¥ngﬁy?ﬁ é??%n of foam

MEIEP afrhdiSied AR uBLOSERE Y& lib Gl Bnbdy@EsStréh ahd sHukdE ixing
ecreaSe next liquid linear velocity) were al so found

it withtaomptiesey sammpuinirpbwaten to fosmer sepanth dilgied ligidAgzger fra the second
| ai neq ,is; . th f or .di ' .age W ..
concefyf 558 o PR s SHRISIE P b SRR i

layer tWiib@Ma eevsRd ligakt lapepvi di ng at | east one source of
first liquid concentrate and_at | east one source

of
swhesir the gefoad dignicklayrds dilutsd fmp Agpsiy that &3 losvenHvndpatof the
. | . .
s R 5 Sl L, OB L 191 AEMUCRS tlggment v e
contaihéropiitldtheayemdt Aduted higuiduaysr of leaversersitd coabung spafialjhabove the
.seg nd |iquid c ncentrg%e fronltﬁe sgurce, 5ixin it1
first ligiig faver foprayids Giee Bpvigafdisually AHATTAIPREICaYg, upon a lower
layer iflithe/dcefhihéqui d | ayer fromthe second concentrate, and
delivering the diluted second concentrate into the

container and first liquid |ayer to forma second

liquid | r; rein,t Wal0)] . [ J .
T I SO PR S
mixing tHeShetbiedUintbunayefirss gl @bndeherafel wish a artrseanmnthtlofiyaks and

forma stable | ayered arrangenent in. the container X
whereg b depralyo@gafien beiee s rrﬁfqa@idcf%adel}%f Loy Efdt S BF spetjolling

the coh&ita Lt%%%&a&ihlﬂiolrﬁﬁﬁp BY e & lfqllljﬁcﬂaejfér' Wit Fbsb@Y & the Qoncentrate-
pr e a a

O\ everage having a Vvis di stinct upper
to-wateagidutionpatio af thewecond liquid layer.

3. The method according to claim 2, wherein the density variation between the first

and second liquid layers in the container is controlled to be equal to or higher than 0.1%.

4. The method according to claim 3, wherein the density variation between the first

and second liquid layers in the container is controlled to be comprised between 0.1 and 40%.
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| ayer in the container. 2. The nmethod according to
claiml1, wherein the first liquid |ayer is obtainedby
worRoosge4dhe nmet ered anmount of first |iquid cONPEEPZN€010908

with a netered anmount of water and wherein the density
V? r Tﬁ‘% hx%ﬂloﬁ %E%ﬁ'ﬁﬁgttg Fe‘m{/ Eﬁé bf a&ﬂlssl%% il et 'tkfé 8y EdSecond
is se con e concentr at é-t 0- wat

liquid iyktstare ﬂelh&tdd&n@f gdntie nfannett witha |caiusl1m/ﬁgn1\ﬁcam tmrbs]pﬂ@&t in the
to the concentrateto- water dilution ratio of the

contaiggdc ond liquid |ayer. 3. The nethod according to claim
2, wherein the density variation between the first and
second liquid layers in the container is controlled to
b& Eheimlethod aocordingtte claiten wheteis the. matheedrmptoot of dilution water
accordin claim.3, wherei densi t riatdon

providg dloniiton e B T e RBiRy M hemaye of it fidsBond

concertAM BB 84chi 8t ﬁ>%tt ktde8DOtRLRFoLHEMAIBETIRESMREBReeR 5D and 500
and 40% 225. The nethod according to any one of

ml. clains 1 to 4, mhereln the first and second |iquid
| ayers are delivered in a gentle manner w thout
causi ng significant turbulence in the container. 6.
TheThehieaRdageadfond clamad, ailidrdn thahestet flow Reesm@t Beween 5 and
anmounts of dilution water provide flow rates to dilute

10 mI&hd nmix respectively with the anpunts of first and
second concentrates are each set to not exceed 20 ni/s
for a container size of between 50 and 500 m. 7. The
ngt Mad netodradeddirgto clzinm, Gvherdie thei dilitios watdreéo dilitewnd mix

rates are betwee and 10 /s .
respecfiGelgreiinige BB IS, SASFITH ORI o Natidp bits a fow
linear gélgwt}et}ﬁf‘&*oe@rfét LERBEGLH ¥RYY W th the amounts of first

second concentrates are each set to have a fl ow
i near veI 00|ty that does not exceed 120 cm’s. 9. The

VB 08¢ r o linito S st o Bfedhy Bt ffeen 30

and](@C&ﬁ)/@dl ng to any one of the preceding clainms, wherein
a pause i s provided between the punping of the first
concentrate and the punping of the second concentrate.

Lo TS 8&18&0?%8&951{1%?& fqﬂyp%efdlﬁécms REBFL Bluse s

e el n Fter rin
providet (Hptﬂtvdeeh alyepumpingeif ﬂ{eefﬁjkspmﬂcemmtcm find: thie peintpirey & thessecond
m xed with water and further whipped to deliver foam
concerfigigct |y onto the first liquid layer so as

11. The method according to any one of the preceding claims, wherein
during or after delivering the first liquid layer, a metered portion of concentrate is
mixed with water and further whipped to deliver foam directly onto the first liquid layer so as

to slow down the delivery of the second liquid layer to the container.

12. The method according to claim 2, 3 or 4, wherein the concentrate and dilution
water for the first and second liquid layers form concentrate-to-water dilution ratios that are
adjusted relative to each other to provide a temperature difference between the first and
second layers in the container of at least 5% with the second layer having a higher

temperature than the first layer.
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to sl ow down the delivery of the second liquid |ayer
to the container. 12. The nethod according to claim 2,
wWQ@2@s/04640mher ei n t he concentrate and dil uti on MI/EP2000010908

the first and second liquid |ayers form

conc -t 0- e ' [ [ I:hat . ad]

P ar R Re Rl oty S WAL, pBEARe R B
secondi¢dricenteatechdetdifferent hisudliand tastendtribaeend | ayers in the

contai ner of at least 5% wth the second | ayer having

a higher tenperature than the first |ayer. 2313. The

h ' hg [ -cl ai :

Whbr o AP b Uty B e Pl Qi th frst and
secondicdricenteatts haveueadiffareit irashgce dédsity laad differdnt inifihlesotigt dumtents.

according to any one of the preceding clains, wherein

the first and second concentrates have a different

BLAL Tﬂéhﬁ-ﬂﬂﬁ%b&rﬂir@% WMifof B, §Mbreiiteifbe lfq%hd Shcentrate is a milk

contents. 15. The method according to claim 14,
based whreepiratethiawingibesweeni fuiod 3cuilbdeaial sitliels iasd a sprcific gragigdof

co nt e having between to 33 wt.%total solids and
betweep Q@ié‘? i35 gé‘Flg\n ty of between 1.01 to 1.15 g/ni. 16.

The net hod according to claimor 15, wherein the

second liquid concentrate is a coffee based = i
c bhcEhe mgthedrigeordipeetclpenl 49 ko whereiir thesseeond liggist doggentrate is
i fi avi t Q . 7. .
2 cofrdiies B SAESHILE LLAULEK AR B0 8 0 O RR Lhpecit eravie
betweaf 1.0b &k 1 08¢t rate to water is present at a ratio
that does not exceed :3 and the anount of coffee
concentrate to water is is present at a ratio that is
egpand feflodlc8hialngt d3ahit &, wherein" aﬁgﬁlhp 1B 05 AteAate t
to an§ g? fhecpreéldinglclafns,ﬁﬂﬁﬁgh urtﬂ%r aeto
water Sgprensas: ptinphatgoes nefteacend ladrendhtheainoamnt oiff qodifek icoudedtrate to
cancentrate from a source, mxing the netered anount
water (08 BRGtHGH sl eriseatak i ior b Ba 05 el veri g a
third diluted liquid [ ayer into the container; wherein
the density of the third |layer is set |lower than the
dehsThymsthodrpecending tolaay of thaunretsidgizedainisayhich durges spmyprises
of th s Th or di cl ai
par 838N, B i RO 26501 1 b e Theca
amourt @fi tigidr@heertte vith adtérednd delierihg ashirdpdifdtédliduid layer into the
.overlap. with the delivery of the diluted first and/o
contaigers Wharedd eelvnat %@_. © Sgrd Ipper irsetione: %ﬂ)&idﬁgﬁw@éfl%ﬁ#ﬁ layer
but higllér AGRE it D rAR! dkBhY19Er. the third concentrate is
ontrolled to follow the delivery of the first |ayer
fromthe first concentrate but to precede the delivery

o{ 9.t i]ﬁe %Ielch%tdea%cgr ?nognt% c‘faqrgcl%j twrh%}e?ﬁ the mixing and delivery of the diluted

third concentrate is controlled to at least partially overlap with the delivery of the diluted first

-

and/or second concentrates.

20. The method according to claim 18, wherein the delivery of the third concentrate
is controlled to follow the delivery of the first layer from the first concentrate but to precede

the delivery of the diluted second concentrate.

21. The method according to any of the preceding claims, wherein the third

concentrate is a liquid sweetener.

24



10

15

20

25

30

21. The nethod according to any of the preceding

clains, wherein the third concentrate is a liquid
washeney . 2422. The nmet hod accordi ng to any PET/ERE04/010908

precedi ng clains, wherein the at least first and

second concentrates are selected fromthe group

consisting of coffee, mlk, cocoa, sugar,

M r Osiineihedtascortlingitd any pf thetprecetingaddmaneherein the at least first

conpi nations thereof, 23. A dispensing devigce fq
and segQRATARCPRIEAF 2B PIBERS TAG Ge B&}@r%@@swf@féea r_nﬂﬂs cocoa, sugar,
microfliSLit GhlieepMhBiatacRRRB RbABGRiBhs ﬁﬁi@fe%f.'l ayers In a

Serving contal ner, conprising: at |east one m Xxing

nmeans; a water supply and a water transport and

ki P eHTEE dayios bl R Rrip T PR Bs DY b Gaving a istinctive
visual GHREEMHE ¥ Bfulfi MlieVd HUdetding otanae goﬂhﬁriﬁh@.r age neans;

concentrate linés and transport and netering neans
cgrédstonenhixiog nreansport and neter each concentrate

i ndi vi dual.| romthe stora means to the m xi
ot Sy g b e et SLAF RIRERE pichs  Tetep el S meter water
to the Hisapai@as;anounts of the m xed and dil uted
concentrates in a serving container; control neans
i #tdeastifirg and second ligpidiconseniatesiadixidualhy pettaiaed fnverage means;
SELREAL M M AN I Bp SR En ALY B AANO bortlrdd AU and meter
and “Het er | ng neans Becordi ng a progr d cyc
each comtenaadndivitmalle ficheths pecadd mearses thenpixingmans;
activated hy the user; characterjzed in that: the .
cHrleashPoadethers m‘emtl;@e|oyﬁ%\téei%#%f§e ERQUHE & fhefRigred and diluted
conceRPRGEAL R EGAsRGLt and netering neans for the
m xi ng and delivery of a netered anmount of a first
camt®h nreangingludinge weer et neaetand afonwatler thaisetestingly control
first li.quid |ayer,and,. subsequentl.y the m xin nd
the ackgidhaf P nspihband BB roa e i o igteeBef A
correspbidingtome ep&alfi @Ry Hpubmewd ftivhed bermes @segecond |iquid
ayer; wherein the water and the first and second
| ¢hemacierizegddn dhatiespect i vel y have concentrateto- water
e ' .
ol SO B Rcleltel 5 AR PR BBl Bl KB ok
meterihg gdads faythe mating ahd délerery af ametdnatharhdatt obh firkteosentae with a
liquid I?Kver so_t hat thE first and second kg%ers for
metered ainopt o Watrs o fray ¢ Sish donifldayeR apdSubsArSRtRe RXiAS ah
deliveﬁﬁ&ioﬂﬁete?éd b &ht lol 94 Gk Y EEenBhte WA n8RSd hount of water to
rremal ni ng spatially above the first liquid |ayer to
form ameowidlequd basesr age having a visual |y distinct upper

| Sh&lein B2 r%va%erl athe inras¥ §id ée%mtlg qu%g rfztly‘r’leirsnr%51:')ec’tively have concentrate-
to-water dilution rates that are controlled one relative to the other in 2 manner to adjust the
density of the first liquid layer at a higher value than that of the second liquid layer so that the
first and second layers form a stable layered arrangement in the container with the secomd,
diluted liquid layer of lower density remaining spatially above the first liquid layer to provide

a beverage having a visually distinct upper layer upon a lower layer in the container.

24. The dispensing device according to claim 23, wherein the concentrate-to-water
dilution rates of the first and second layers are controlled to adjust a density variation

between the first and second liquid layers in the container to be equal to or higher than 0.1%.
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24. The di spensi ng device according to claim 23,
wherein the concentrate-to-water dilution rates of the

wo eos4@nd second | ayers are controll ed to adjRPSI/ER2004/010908
density variation between the first and second |iquid
| ayers in the container to be equal to or higher than
0.1% 2525. The di spensing device according to claim
235.0fhe 4ispvﬁs@rgedwi¢de&céﬂdﬁﬁgtomhain52$cmﬂﬂ, Ibgreirdthle dirgirand second

e di scha hro outlet at a.li vel o
tiquid Jero G boiged feaefde oiTeedmser vty B2 e iestior
contalﬁ&dsihoﬁﬂgtwee%ﬁio Jlesodimpensi ng device according to

claim 23, 24 or 25, which further conprises a whipper
which is activated on by the control neans to foam a

nget ey ed. anount of . concentrat e.duri fter. t.h .

£ 26.< T HisRR R e e ool AT 24 8F 8 ot RHher comprises a
whippét quamrlg ctBfatddth $eGeREntrdIGHEShs!t@ Y& b Sncit@bd MB6@H off Boncentrate

order to produce a surface foan1|ayeéwcfon the first

durmg nyaser e letst lgmdéaY@bwdehM@fed@md\béfoye febarge @6 Hig second liquid
t r [ |
tayer s fiferbd i RACRTRLNL REREE it 1268 ERn! e BATLDE witeh Brows
down #ecduliderympitthe sdcahdiad 6y invhe f:entﬁlrfehbeﬁzmd ipp&nhed if contact with the first
. ..activated to foaman end portion of the anount of
liquid{3yest concentrate diluted with water to deliver the
foamed | ayer. 28. The di spensing device according to
claim 26 or 27, wherein the whipper is activated to
r 87 .aflke flispensiy @Bicetapc&dimRO0 agpm 26 Wheikie thdi vepppes iingptivated to

foam g RO G LDl B! Fansenisin YARAPIt Huthigyigtiver the

foameliNh®inal dianeters that are differentially sized to
control the concentrate and water flow rates according
to the concentrate density difference of the first and

S5¢ oT’He dgégr{sﬁl}gefeg'%e a%gOIfdPI{g tfg crléﬂn% Gc'rtﬁb h\ﬁlellen% e(%vh D$K & is

| ayers evi ce accor 0 an

activa&ﬂtclr@tamsfrc&ﬂ 100029 S00e0 epm. t he first concentrate is a
m |l k concentrate. . The di spensing device according to
any one of clainms 24 to 30, wherein the second

CQ@ cend Hﬁfé&ds (‘?ev‘fé%féccg@r ﬁ%%%&roﬁg of cl%&n? ﬂc}ﬁ)a%g threm the

di spensin i ce accor to any one o
conceiBigte Whes @idnwathelioolmktve ohtemah dimiegerp Hog aandifferentially sized to control

the cof GHRE B int vy FEER ebuler e BhuRaR BT Ui of e

first afE§R0BAd f@f@ﬁ%%ﬁl@édefoy\fdrﬁn@g RAbISYiqultt Redrveen of bet ween
2 to 10 secon 2633. The rrachl ne readabl e program

install able on a processor or m croprocessor

30. The dispensing device according to any one of claims 24 to 29, wherein the first

concentrate is a milk concentrate.

31. The dispensing device according to any one of claims 24 to 30, wherein the

second concentrate is a coffee concentrate.

32. The dispensing device according to any one of claims 24 to 31, wherein the
control means is programmed to sequence the delivery of the first and second liquid layers by
pumping successively first concentrate and second concentrate with a pause in-between of

between 2 to 10 seconds.
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conprising: means for receiving a beverage sel ection
entered by the user through user input neans, neans
wo crosaed4omt i ng a water delivery means at at | eBSI/EP2084/010908
programed water flow rate and during at |east one
programed water tine sequence, neans for actuating a
first concentrate delivery neans at a programmed first
cBhc&he nmrcking rendablatprognach iattabalje oy p @noveskof br mficroprocessor
concentrate delivery tinme, wherein the water flow
COMPUSIYE  water providing tinme sequence, first concentrate
T HiWhd & Se@NEnd ébﬁer&é&r&%&ﬂ)ﬁ‘%ﬁteféﬁm MBE Usdr tiFBu ﬁsel input
parameters which are adjusted in rel atlon t oge
meansdel i ver a first diluted liquid layer fromthe fi rst

concentrate into t nt ai ner at edet er m ne

FIPES s A BT we B oRRraT miehs fia bebl oG SBb drgper flow
rate anacwa{gl AGeadt SRONBBraGANEERhIcAtificdBiicngEy Means at a

second concentrate flow rate and at a programmed

seearios epfualing aflest genjoptplg ciehn@y mmls el apropenwagdiirst
concen?:*e&gvﬂoa; fite tag b %%Enﬁ%%% ntcceo cen Qeélﬁz‘é{‘;f tllelﬂ‘i:%r al}eéem the water

rate an e concen

flow r4taf aaRt providihg timeat @ueﬁﬂ:,b uﬁx@e@nb&ltfaeé Abwaike 2B Ek@bndetrate
del.iver a second diluted liquid |ayer fromthe second
deliverg gt BAETFRTOVIIE AR FbIa Telatign prasthst tor daliver first diluted

t
liquid (2860 RAnFARGER &ﬁ&&,} . LB GHh %Mdep B d @fﬁgggrﬁﬂ@gcl FRPOShcentrate-

providing t rst and second
to—watq:xréﬂhﬁtcernztlmed val ues so that the resulting density of

the fi udla than the resul

eans 7 ornfll LB condatt te] uh? Meal SR e $qhientrate flow
rate anHORG3Rb SraRhedl REdRS cotlcahits aeﬁxkéﬂr Rete, GAGRIH Bl aateﬁr%aﬁrate

for accessi ng a tinmer in S|gna connunlcatlon wth

water tplm@@égwe,@pccmdcq@pww@ dow rawcand@mdfccncmt@ateimgy tlme are
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from titke bdcoad XéoﬂiﬁbﬁﬁSteaﬁt@Cthéi togtaindr itheprpdghandedcdid incéitfhte-to-
second concentrate delivery tinmes in order to deliver

Wate”*ll#‘é“qqlia%?ﬂéﬁld second |ayers at the predeterm ned first
Pf&v‘ﬁﬁﬁ% B RL Sid Q¥R &l tfoﬁtrht‘?és t??ede%%ﬁmed lues so
Aine or 34

eadabr e progran1accor Ing to ¢
that thef ms:ulta‘rg deosjty pEthadirstdansd fager iadighet thag tie ebilfipgdemity af the
r.ed tlerm ned whi ppi ng speed for whippi ng an anount of
Secondtqﬁ%u‘g P& and/ or second concentrate and enabling
delivery of a foaned |ayer. 27

34. The machine readable program of claim 33 further comprising means for
accessing a timer in signal communication with the processor or microprocessor and means
for actuating the water delivery means according to the programmed water time sequence and
for actuating the concentrate delivery means according to the programmed first and second
concentrate delivery times in order to deliver the first and second layers at the predetermined

first and second concentrate-to-water ratios.
35. The machine readable program according to claim 33 or 34 further comprising

means for actuating a whipper at a predetermined whipping speed for whipping an amount of

the first and/or second concentrate and enabling delivery of a foamed layer.
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