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METHOD AND DEVICE FOR DISPENSING FROM LIQUID

CONCENTRATES BEVERAGES HAVING MULTI-LAYER VISUAL
APPEARANCE Field of the Invention 5 The invention relates to the
convenient dispensing of hot or cold beverages providing the visual

g9
st

which are formed of coffee topped with foamed milk. These beverages
Y 0 produce in automatic dispensers by first foaming the

mHkianshaeh verng therfoasnvaiiacimdhans RInddniatie safieabspidviding
.through the foam. Layered Cappuccino type beverages, are more )
the Vl%ﬁ@%ﬁ‘?@%ﬁ&ﬁéﬁé&%ﬂﬁﬁﬂ&&ﬁ Héxfé%ﬂﬁa RS o5 dRYeRHgn more

particiilél §a-¢IpgSalethe IRPEARTSs Oftypical s veragaicakadrdatiruMacsiiaifates
consists of two distinct layers of milk and espresso coffee topped with milk

through ap,aomaied diseEnHiae daNibe found are "White Mocha" beverages

made of a bottom layer of white chocolate with a top layer of espresso

coffee or cocoiécoffee based beverages with a bottom layer of hot
,d intermediate layer and milk foam on top. Since
Chpplhdbipseafarvesagasdsrovisdavirtalaipeat dothe Sensppedsvileiared milk.
enerally served in transparent containers such as a glass, They are .
These REYSIREES AL H‘fﬁhﬁ&%&?&’%ﬁ‘ﬂﬁ%ﬂ!&?‘%ﬁﬁ%ﬁ ﬁiépﬁ%éa‘iﬁc‘?,y?ﬂfséi%?ﬂﬁ% the
milk avbeelsugRvcishadded, iariky ipnkieg, heaugragedayer hyuiayeoudhehe foam.

reparation of layered Cga puccino type beverages and the like is typically

E ey S o Ut PR o AU U be
founddareiticatientienatar piapenpaparaianahyrthagpome bihe nRpalaidrLiate

time,consuming. and requires more Jahqr than for serving usual coffee or
Maciy s SoBpAge PukfisAe 35t i pndeny s oiiep St vl mi
foam. Comsisteripysahtihedingd frosiateTayhvervison seciiapée predudt abettanayer

operator to operator éie ending upon his/her skills nc% \ ilabé :
ot i S D IR R LA HE A S CE A T e apes vith
bottornlaksked Oapphioctiactkepritkdeaffcand @apdasolspifemdrrilpfeopared top. Since

11 thS8 arate%é/. Thevfc(;éass is first fill?(tj Wlilth hot foamet milk. Some tlilme is .

ol thesf GRS SeABIge YatbaRe4 A Hivainy aupreedhsy dis iy palier udi™
transpiirenmnitbnerineioanthcieatinga Taygred eftatiyasviawed throwghdire either by
stirrin%et \erl)gogl&st’sf(;l;%{g%%?g VE?]%I‘P g&giarrfastg)dbéﬁt]gr r}‘/dd?ilrll \{\rllg the beverage layer by
layer.

The preparation of layered Cappuccino type beverages and the like is typically executed
manually and, therefore, requires skilled personnel and very careful attention for proper
preparation. Furthermore, the preparation is time consuming and requires more labor than for
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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consumers to drink layered beverages at home or in the office, some

automation has been 1 introduced in coffee machines, but these do not

provide truly automatic dispensing and some manual preparation or

cleaning is required. US patent 6,220,147 entitled "Beverage preparation
introd@86h BV 5L GRYIGEN Q! Bt BRRECSSAoMREMIAE triBssitbRmAJAVYINGIAAnd some

attached to the qutlet tube adjacent to the lower end, to 5 create a layered
manugf RS AR AL KPR D AFREE I he layering device consists of a concave

BRoRcattagImenYy fafar €SB SsABREDIRa: N eI s es tthen espresso
manual preparation of Ia)éered beveraﬁes. The spoon gently pours the

machigge dSeCHtGRAIRIHS LA AFCRBHISAB AL fRh ULHHHAP 1o §eend. to

createGORGAMR] Wbekasfachyaefincasubsiacated nithiveaReNerRge ARAINER Withave
the spoon at the approximate layer of the first layer beverage. A

SPOONUACRARRASR 8P (B ET ARG mERTOR IO AT LG UiPE SraS8ahisRPaEPD of

layerc@ H¥ePasadIoret el eenbig aiageRcand ondainilabuseibly Sasieiscomponent to
Further, the device needs to be cleaned after dispensing because of

form & diHinGt AT thEG SO 6 bR A LHIME HE B s Rh bR p feverage container
with tROBpesE chbappragienaasi9eber dedivesethybneshernay enngsteRhiahge of this

_pouring liquids as non-mixed layers is described in the 15 Be|gian patent
laye“%%‘%‘ég%ég (Haér’éé?ﬁ}lf%&ﬁ?@l‘ﬂé?ﬂ BURG R BHRAAHILOY i%&ﬁ&%’&%@%ﬁﬁ@“d
manuglaneastepdmaRiogunbeicalydnavahie &lengdicitheldlaakhas poassiiapegise of
a platform so it can receive the downward fluid gently spreading the liquid
Conta%rg’ﬂﬂétP&s‘b"eVEﬁ%e%&Pﬁé PRVerS. " &WB@SX%&WT YEBE‘&%&%YSF %t‘ilas to

be delo@ffe€ or other liquids with small differences in density. A disadvantage of
his layering tool is that it also requires assembly prior to.2Q preparation of
AR A A s
Belgidioppant BE 39088 Mabbingl $840. shhel ik manctailysheof aalispdising opening
dispensing a layered drink. Macco S.p.A,, Franke Kaffeemachinen AG .
conneieh o ke ClHRNYIREA FHy DAHEG S oS ik i gaigm o it
can revaiveukguoduisrin dluidiggnal yayreadi he vier digai(aitehd\apehiato s liidme levels.
. coffee beans and refrigerated fresh. milk. In the Bremer coffe hine, .
This S TR TE e TEUNSe YOOIt TR IS FIAAAPen Serences i
densitstendisadiraated odftae krosminresiol graund: hBansdaicispsssadl pprioptof
thte be\ﬁrage. he delive%ﬁgate is2.1 /I%I. Adisa%dva ge of tgjs ethod ist "
PrepaghGh KRS S ARSI 5k § e igé}e SERTAVE e d BEVErSYR SRdcl 'S Dot par
of a coéfgaines heiegarateaumhdl méﬁinelmeibosbdsﬁcbﬁﬂﬁhmﬁgfﬁewﬁmﬁﬂt.
e 0L e Hee X RIRRAIE ST SN TR [Tl SRERISS,
coffee machines that dispense various products including a layered beverage (Latte

Macchiato) from coffee beans and refrigerated fresh milk. In the Bremer coffee machine, hot
milk is first dispensed, followed by milk foam. Finally, steam-extracted coffee from fresh-
ground beans is dispensed on top of the beverage. The delivery rate is 2.1g/s.

A disadvantage of this method is that it takes relatively long time to dispense a layered
beverage and it requires refrigerated milk. The method used in these coffee machines could
not be used to prepare layered 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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30 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. 2 Therefore, there is no
method and device existing for dispensing of layered beverages which
Prertaste CORYE N @R nRIOMAMA U AN Eer SRR QL SHRAME IFANL JRHRNEOR rages
now provides such a new method and device to generate both_hot and

whicheyfifeyerery BRGE ayue MBSt I A7)0 HTEPIRVERBIBF THE IMVRHHSHtaRERVides
such QSR fRIddisPREIINGAdAYE RARIaIRDE My _FJedst arlisst. and

second liquid concentrates which are diluted and mixed with water and
delivered without any external mechanical layering tools (e.g., no

SoneRME spariHleatien similar) to provide visually distinctive and stable
layers in a serving container. 1Q The method more particularly comprises

1S BEFPEPPAIALR (Ot TRESC] KBUHBDFHIS L ISP L ORLERFaIECamaldpast a first

and sde@sd BROY G QfvRtend hidHigreanceniraie niveapnghavaetaieidametddtwithout
of the first liquid concentrate and delivering a first liquid layer into the

any SXGHEHCIRMBIAR S B IR Erko BRIEM RS SR Higthd Rtk grovide

visualf§odsthr ausiaa, stabiinpyewith @ senataredmmaunt of water to form a
ﬁ%:ond diluted liquid layer from the second concentrate, %%and deliverin
I

ARy Sus R ESHEE B RSB AR S e st RE L N irst
liquidfesateataeeand dionicdayeiirde bYssnshtheqesaseoacliftiddayanpiier dhefisid
liquid layer in the container. The liquid concentrates are pumped into at,
amo“?é&if%e B%HquWa?ﬂB‘é‘?“éWéﬁ%E‘ee%" M red 38&38 {@f%rd‘% Eﬂ.?n%%“& mner
pumpMate hisrdhel mixdngtaifantircohbeigecbashientidlasenisheduteelaixing it with a

density that.is lower than that of the. first liquid.layer so that the first and
meteréARIBPIAAR 012D ABEHENy Bl IR F G T DA g Tt

and délieesagomd, diilitecdiepiid dayieenahiowrs densiiydm@ainintrsphdiallyl &aove form
the first Jiguid layer to provide a beyerage havi visually distinct upper
a sccopd LRSS To S0 RS Theehes o HIT B ah e e e P e
contaigbfairtediguithedng:armeterecbampedinb ficdtacon eeRiraiehaitiber meteiedd with
amount ofévater. Pref rablél,.th denﬁs(,['{'%v riatjon hetween tg? 25 ?’rst )
respecig BSAEHTd BRIy Are A5 B ORI TS e onceittrans-Hstud ayer is
dilutedifotaadenaiio ththe 1brstdidiad tayer withfiesfigatddaje so that the first and second
concentrate-to-water dilution ratio of the second .liquid layer. More .. .
yers Ay o LA Py G G Areh SO i fyer
of lowaudé e pfahieaabCimidy citeate this tiadhyl disidnal tayersrovide a beverage having

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

Preferably, the first liquid layer is obtained by mixing a metered amount of first
concentrate with a metered amount of water. Preferably, the density variation between the
first and second liquid layers is set by controlling the concentrate-to-water dilution ratio of
the first liquid layer with respect to the concentrate-to-water dilution ratio of the second
liquid layer. More particularly, the difference of density between the first and second layers
must be of at least 0.1% to create visually distinct layers.

The delivery flow for 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.



10

15

20

25

30

The delivery flow for creating the first and second liquid layers is
advantageoulsy 30 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

Hruerateyang £RBGe AR dlowwata are plsepialabValY favt-cbhewmaies aflavhe
rate does not exceed 20 mL/s. The concentrate flow rate also does not

pumpie GO R CoBgeR3te Y RBHPCIBBYRBE e e HAUS RIS SomrshsiRxing
of layérPauseigifiRadRetupestin BEmPnGualsiediist ernpemiEate.andthihe

_ pumping_ of the second concentrate. A pause minimizes the liquid motion
continge Apchfafie N BT CotSVER AR (HIHHRISIBRGNG RO HUY oS HeE iRyErere the
first 160G AN DRUSSpPYALETB o FONIMUELIOI DacHRIINT aHD BOSEIRPIQPEK]y when

dilution ratio of the first concentrate to create the 5 first layer, or ma

the seepRH FOHSFRHA BS PRRTOR e BOSELARS A Y5E ?%QHHE@%HW%% é)irfuﬁon

ratio dheh&eeasidll concantata Iz pupIped o delivehthesanoardayeragad until
the proper dilution ratio of the second concentrate is completed to create

el abbn ittt g deharsdhe HEfNG o At dbierisg BREURRE!

conceli€rdte 1ayiked MEkORAEEP Mt EHe CAMEEFHIAS dslvbxedanmitiira@lgroaRsithe first
further whipped to deliver foam directlfl%eonto the first 10 liquid layer

. ( oas .
liquidggt i dSuin st VBB OY B S8 QOMF IRTART LYY e itV el 3 diygred in
the cotligiENWRRHiME T Ppic@isbpyeterald yeassiechott healhighppRechyhRing.e
means before being delivered. The present invention also relates to a
PéfSing device for automatically dispensing a beverage with the
distiaglivevistadappedsanetet Rulttayarsie dcsarying saodtainalli#spensing
15 dispensing.device comprises at least gne mixing means; a water .
a Do G R drioh s HK P MUk T AASS BY A Ry The
dispenwiiedtoideecomprigenaast bae aispensisgndeyivatciithencandprisesdiransport
least first and second liquid, concentrates individually contained in storage, .
and mg{EERE NS R A S SIS St KRR L o BER e gl vice

furthetranspoide adone @rseach Lonae nigaie dodbsnualty froivithalsiaragained in
means to the mixini.mean ; and at 20 Icgast one delivery line with an

storagg THet'tey GRASHAFGEAMBUHES B IRREG ARG MR IBE Korde RPArE S rgnsport
and meesviagiconiasnanatCmdirat madarfsoatelrlsmprgyidethyicheindlide msans; and at

input means and.a controller that selectively contrgl the. activation of the
R O e e A

conceseteetionanpoitiog dhwaiser. input means. The control means

being

Control means are also provided which include user input means and a controller that
selectively control the activation of the pumps according to a programmed cycle
corresponding to a user's selection input on the user input means. The control means
selectively activate the water and concentrate transport and metering means for the mixing
and discharge of a metered amount of a first concentrate with a metered amount of water to
form a first liquid layer and, subsequently the mixing and discharge of a metered amount of a
second concentrate with a metered amount of water to form a second liquid layer. The
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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25 selectively activate the water and concentrate transport and metering
means for the mixing and discharge of a metered amount of a first
concentrate with a metered amount of water to form a first liquid layer
and, subsequently the mixing and discharge of a metered amount of a

SEGORF.E60 RO UMW BMEIRTRG AMONRIREWRIBERQ AR &8 6N the
liquid layer, The concentrate-to-water dilution rates of the first and second

contrqbpeans, ra {958 et SRt OV F ABr A dherig aafidihbaERLitagd layer is
delivellea firgtulinsbangensiguidsayendgbsidiianith fensiviofdRg. $8eaMdpper's

discharged liquid layer so as to form a stable layered arrangement with

activafion 43 4B (OoPTRIRE R Al G e RaR AbRE Rk YRR WRICHReELHS Yy die
velocignefvisyadoaistinet fiormetbenaare Mg EbaNeY i bR Laviainede 4irst liquid

Preferably, the device further comprises a whipper which is activated on
layer. by the control means to foam a metered amount of concentrate during or

afteaihatbirsidiodlichiayaippedelivaradfansd hefaraihe disehawgaief dipensing

second liquid layer is delivered. The whipper's activation is able to

cycle gl s aY e auFrReE St HE e SRR Stows down the 5

velogiytidrthe sacsmtd ayesiidhe GantRine rdaie pRIpHG iR pRIVGAIsHWI
the first liquid |ayer. In an alternative, th Whippg{_ can also form the foﬁm
contaigs iNSRICH U GRPENEMR® SYMEnSHE ARE SR RS RabeVprss With the

distin€lelyeppeainibe containelydn anatheriaspeeiahthe nheriiohadmaatiing device

readable program is provided that 10 coptains instructjons for controlling
Comprésﬁfs%éﬁ%%) aed! %&B%r?s‘éfaé%é%&% itRE" df‘étﬁ?&ﬁ&&eans to control
the fl@pAERTBNCEIa arutltid dyeisaifia SV Rge Tiginarsonbaiaistheldizpansing

deyice comprises at least one mixing means, a water supply and a wate
conta By R B T TP e IR B OY W 4toh L BB g of the

concefgaadtligudentanisaiamindivichiiadyitl comtainethigsiataganansmixed and
oncentrate d.eli\éergFmeans to control the flow del'é\ierg/ of the 15
g 6%

dittei SREFRIENSS 4F 5 SPHB RANFHAR RRERTB Bl soueh e sieldige o
user igfdhménixed and diluted concentrates in the serving container and
programmable canirol means includi user input means.. The machine
e BRI TR oL e Q8 e olepagoor and
compgegmprises: 20 means for receiving a beverage selection entered by the
u%%atr%r gg@c%?%%:gng %E:v@rggg ‘g’election entered by the user through user input
means,
means for actuating a water delivery means at at least one programmed water flow
rate and during at least one programmed water time sequence,
means for actuating a first concentrate delivery means at a programmed first
concentrate flow rate and at a programmed first concentrate delivery time, wherein the water
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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means for actuating a water delivery means at at least one programmed
water flow rate and during at least one programmed water time
sequence, means for actuating a first concentrate delivery means at a
programmed first 25 concentrate flow rate and at a programmed first
from GRNEEHIRLS HRliveiy nehwhsheimthaiaiRIddIeMnIAE, ARSI BEAViGiRgte-to-
time sequence, first concentrate flow rate and first concentrate delivery
water diligprHigamidters which are adjusted in relation together to deliver a
firgleaiytee pheiid dayae figsmathesieshanrrvraigititarthe &Rl dhfies so

predetermined first concentrate- to-water dilution ratio, 30 means for
that thesieimitpelertibnel (Bn Estiaedirsds MehrdhanRetsHliagiantugl the
secondPyui@igy@nd at a programmed second concentrate delivery time, wherein
the water flow rate, water time_sequence, second concentrate flow rate .
andSBRSAEES OGEHINF B ARPTE SRSy LR A eRS s Adis e i

signalibogiatian46gathehttéplivassosasanteaiyitod diquid havee SviiePubi®ery means
second concentrate into the container at a predetermined secon

. d .
accordigg ta the Rrogrape! SitidimateI4 s Haad T ar pRLnRIRG tRacsrirangetivery
meansS@EANdi A i @i dipsat radaig rmined yalusn catthatdfeveegwiig in order to

. density of the first liquid layer is higher than the resulting density of the 5
deliveg the, HETigtP o Her b dhiRe ﬁ‘%%ﬁ%‘bﬁ‘éeﬂdeﬁ‘a%dfﬁ?ﬁ%ﬁGBH&?H%?*O‘W”“
dilutioneagmssfor accessing a timer in signal communication with the processor

and means for actyating the water delivery means according to the .

progr& E%F\R?QH?%%P ‘?é&'@eﬁ‘&‘é‘%fﬁd’%&%ﬁﬂﬁﬁﬁstf% ESW%EH&&tE/hIPPer ata
prede@elivesy whgssisageediiog whihs ragranvnacfitst et aaeé@rdecond concentrate
ncen}j{aﬁ' ]delivertf'g:%nes ir%llﬁ)rder to 10 deliver the first and second

TE '

c
and engblipg brédete B firdY 8hd second concentrate-to-water dilution
rafipswhtie detebinenendable peagpaisilibpueprgrisepMaasotabination of tap
actuating.a whipper at redetermined whipping speed for whipping an
pressug o OOt o S OB RS b A TH Weoengest nd
dosingrfeameddaysrpdisthhe watepsdelivery means may be a peristaltic pump,
or simply the combination of tap pressure or gravity and a valve. The

concentrate delivery means are preferably transport and dosing means
sBiica b peftigtadicop e d3raBrieg Description of the Drawings

Figs. 1 to 3 are schematic views showing the steps for the delivery of a foamy two-

layer liquid beverage obtained from two concentrates;

Figs. 4 to 6 are schematic views showing the steps for the delivery of a foamy multi-
layered liquid beverage obtained from three concentrates;

Fig 7 is a general schematic illustration of the device of the invention;

Figs 8 , 9 and 10 are examples of dosage settings corresponding respectively to
examples 7, 8 and 10;

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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20 Figs. 1 to 3 are schematic views showing the steps for the delivery of a
foamy two- layer liquid beverage obtained from two concentrates; Figs. 4
to 6 are schematic views showing the steps for the delivery of a foamy
multi- layered liquid beverage obtained from three concentrates; Fig 7 is a

to be GRREGALSEHAMAtIG dbdskationehshe steviee Phihadryentiambuab dfigs8nd?

and 10 are examples of dosage settings corresponding respectively to.
concepirain eklyicd Bl OIS TS TEUK HhBEGrEsHLiBe ﬁlﬁmﬂw&f@a liquid

layer, REVBEaERE ASARIRINGE YethesaretnehREHminvaatRARM 160 RSROAAThe
respectively, to examples 1 to 6. 30 Detailed Description of the Preferred

first ligyih Giehah ROARCHISSBINDR RGHESH PEIAHIY B0 HriekhiAcitifalg fdiis accurate

contrdl eI QA FNACHyVaBE tIEORYe R &Mty & de UHElauarestBereiadeolled dilution
through a dispensing device where amounts of at least a first and second

with Ve SPRPLFS 4 ol l e PRI YR LSRR BT S S92 WiEFein at

leBpt lieiaeeanehtitiid Gonsettiafodarane e mixe 8 y\ith e iuat metering
referably cold or hot water, 6 to be subsequently discharged in a servin

p g
means, $eh AU AR & IEHHOL MG RTER BRI AT 8EHEBHTH et idifcentiphyal ve-
Pumpitgificih Sufpacranaies thatsihetresuiing cersiin et tradigiid dRyak @s be

obtained from the mixture ogfecond concentrate and water is less dense

PeristiiPHHAPH RS HRLRYEY PSS UHRATHEY TN P IRIS FALF B P sty

contrdd@dacentrate. This accurate 5 control of relative densities between the

yers of liquids including proper cantrolled dilution, with water enables to
%aaﬁﬁ’ahéys‘ﬂﬁﬁ]% TRy SHO s R e E‘&H}%iWBF.“fﬁéeﬂ&ﬁ%fO liquid layers
are viQGeMipalestGarbbehtransnpiag enshiiatereachyudrapEROrbanchmpeatedng time of

eans such as pumping means or the combination of ?Vit}é effect aﬁd alO
more (g VBNV IR MASHE K g ARG BH Vi ore than
minuté@ncentrates. Pumping means can be 10 peristaltic pumps or any other
S ump wll-lose umping.rates can J)e recisely controlled. .
e e b s e S
conceliguid ey esmatervisuabyiapgavardr iTougq e ttan shatent o disgiaeneuiween
. as a glass, oyer a period of time of more tg n two minutes, preferably .. .
e AT LA S I SR AT 8 LS R e itution
ratio dPnétefakligikie firgtdigitic tayec i soadse biainest dyomxiagdihetimetetiecdf the
guinougtlof first
second liquid layer.

The initial density of the concentrates can be very variable depending upon the type of
product delivered, e.g., coffee, cocoa, milk or others. However, by adjusting the final density
of the at least two liquid layers in respect of the desired relative positioning of the layers in
the container, i.e., with the higher density layer being discharged before the lower density
layer as aforementioned, it has been surprisingly found that it was possible to achieve the
preparation of a large variety of stable multi-layer 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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concentrate with a metered amount of water. Consequently, the density
difference between the first and second liquid layers can be set by
controlling the concentrate-to-water dilution ratio of the first liquid layer
with respect to the concentrate-to-water dilution ratio of the 20 second

when Netdig 1ayet stdppdaitisldensdy Lfdhm CeBREMAIR S RBWRR VERYVRIRRIS is the

. depending upon the type of product delivered, e.g., coffee, cocoa, milk or
period pprgir Ly RbREShRgeERE A eRIHERS dfiraodastimroigiater stops
or, at {BY @K (RG] e desited alaicrrasijraiRg ahtiedarers Woithepped

container, i.e., with the higher density layer being discharged before the
beforqqver density 25 layer as aforementioned, it has been surprisingly found

hatdbMas ppasikiente ackhievs WnteliRpasatian Pémircg Rttty dhsiahial
multi-layer beverages. The "concentrate-to-water dilution ratio” refers to

densitnef i aREEIBIT AR SOBSTHEEY A MAdIIEY B edMibatittichierys which

are delivg}dlividedcbytthiersd ate: of watesnrwibinliadibyivaler ebyerydinmg) +80 layers
The time for water delivery may exceed the time for. the delivery of the

of liagigivosirkis, SHRASE P8 AR ol aiecs SRS s RS Bffqiagpiner- The

conceMEREItE S/ bk Aiserilon prayerting giogensontaMnaUanoba srReeRthg the dilution
concentrate by a first concentrate. Faor a first concentrate, the water

y
of the sajadls brtisois irets Bisdars sl bre QBT ¢hY Rl tine of water
Tignensingqieets doneewates isstiRppadion atibedatesthentbinadime tae

next concentrate starts to be dispepsed 7 when water is not stopped
amouti g Qb L oFAE S S PR & T B SRt
the lomgaBe ke frgnsinglstar! ok theuseeatdironaeriiaited elive hotothelimadialso

. water stops or, at the latest, unti] a jext.concentrate starts to be .
ot LS e DoV 0 G e UEASIS 5T Rt et difernt
tempeEMNES Whieh iy \wEtet dibiitioensatioesiabieglio Typify thehinitiate clarliyudd is

he concentrates.and, consequently, to adjust the density af the liquid

made [ BE0 W Al ST v LU ek <B PP B LB STt the

loweritheiesidthbelwvern. thectwmirysiseofflifuidsewhiohts sdjtiicielt e onaisilaig the
dil .the Iayefrrs ?Ogatialg distinct in the container. Tcge concerbt: te-to-water ¢
lutiof iig 9T 506 QMR IS SRS BF Y HeiFAE by Here Xy &&tsfaﬁﬁﬁ‘&r‘i‘elﬁ water
remaioinghehsolias ot alisongfiectstleentdnpdiauadodcddim desumlitingricqusids. alternatively,
cal uepus concentrates.are denser than water since the ntain
By Sfire denser hanwater sipes ey

e v R S oA et PP ar e ol B
dischageled to the concentrates,

Therefore, it has been found that the density variation between at least the first and
second layers is important to create stable and distinct layers. More particularly, the density
variation between the first and second liquid layers in the container is preferably controlled to
be equal to or higher than 0.1%. Density variation lower than 0.1% led to the destruction of
the layers after a few seconds.

Even preferably, the density variation between the first and second liquid layers in the
container is controlled to be comprised between 0.1 and 40%, more preferably from 0.5 to
10%, most preferably from 1 to 4%. Density variation above 40% usually results in
undesirable texture and/or flavours.

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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the lower the density. Similarly, the dilution of the concentrates with hot or
cold water also modifies the density of the resulting liquids. The liquid
layers can be delivered at different 15 temperatures which so effect their
density accordingly. Typically, the hotter the liquid is made by hot water

milk BEeitiQhteRIREK FRBGEASIAR ExtlicRiMarB hirnt Lliabilpg GerRcantiatRuiig to
lower the resu.ltin% density. The temperature of the layers can be adjusted

adjustyheANEUIRTGHREST GRIGEHTHF O SrattBlit SeiadiF e e heutat

compWRQEIMVISWHeHANRAE W e.abWaleh J/&maip RoWhe SRING R TP RHP e Based
the at least first and second concentrates or, alternatively, 20 the water

concepdiiSerature being also set at different values according to the layer to be

vigchangesked benedatandt asphaendoppewahthe desssity yaibatianlids and a

between at least the first and second layers is important to create stable

specifig gLyl behuers QP arlic #ARY: the density variation between the

Tihet Ttk seasnrdiavishinye minptbr eoNapevdensierably canisalledids?aven
be equal to or higher than 0.1%. Density variation lower than 0.1% led to

more Brefciably RSBt Miapert dnapdFeRrsiiona e o R rEeRably thd 23 e/mL.

Beasiynvatalpguaatyweemiiees fist andizecand bauwidkayeisirii€to water should
conésiner is controlled to be comprised between 0.1 and 40%, more

not exgestbabIf ST 0% ME686! ThodP dreir BN HBfm iy A0 Eerrprentrate to
water ¥BOGIOT B UewEd Yans L3 |l y s tiEs i b SO evid esitabl 2 te dueelrAb/Ofults with

flavours. The density variatjon between a first layer of densit 1% nda .
sharp distiied iRyt B‘I‘Vo"e‘h%i{yo‘&‘élf%%}itﬁeadcﬁ fié &i‘lé‘?l‘(&%&%‘. 398?3 i
ratio qirgfigkreshexarmpleo thewdirst qonsendateaisoomilifea sed canaentsaia@nof 1:3,

the second conceptrate is a coffee based concentrate. Coffee bas éd
wherciAA (e Bty Qo ech (A~ TR BAALPEGHOGAPATS e . % total
solidscontains much more total solids, therefore, this requires to adjust the

]&Igutiotrﬁ ratio %gon%egtrate to water, for dil.#io%g tlgle coffee btase(é d

RS UR M pAF A B IS HBFATR B! Hobi 5ti6BF BokdE it Esrecon
conceadey ifox cilcdinpatiae cokdaaseel concentrate. 5 The milk based

i ncentrate h s(?refetrably betwegen ég, 033 wt}.g to?é solids Elr&d a d densitv of

E‘é&‘fﬁ:"& R5%S) TSRO AR BRTCcRin S ARLARge)ds and density o
betweenrcahtrate3Ragmrefexadiy inatwelenwithtshaip wistintolalsalibksyevam obati@ed
0 o ,
(with orcegf%rga %ﬁﬁ?—eot}/lv t%%no g rtr(l)i]iﬁawte'r Ov%rt}(ljaarg 0e gltflr%&lgac\gt cglItPa%V\t/g %vnat]é'roosf 1:2.5
and a ratio of chocolate concentrate to water of between 1:10 and 1:32, preferably 1:15,
wherein milk concentrate had 30 wt. % total solids and cocoa concentrate had 72 wt. % total
solids.

Importantly, the first and second liquid layers are delivered in a gentle manner without
significant turbulence in the container. Minimizing turbulence when delivering the liquid
layers is important to create and maintain distinct layers. This 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 dilution 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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Based on in-cup quality of layers, the dilution ratio of milk concentrate to
water should 10 not exceed 1:3, preferably between 1:0.5 to 1:2.8, while
the ratio of coffee concentrate to water should not be lower than 1:5,
preferably between 1:6 to 1:20. Excellent results with sharp distinct layers

hayenrenalbEed (VKR AEETRS FRYBEDN SARO & il layauwithecd@tiQirates

of milk concentrate to water of 1:2.5 and a ratio of coffee concentrate to

and adipgethaayers \RRTdm brafeedheettiatdInadrae oW ftanysiygsdhetween 1 to
20 mIgefigefepmentiatechad Sowhadasatal ta aclister Moanalieesrexampria, 10enL /s

first concentrate is a milk based concentrate and the second concentrate

destroys Ahedayerh {8 VPt ftantiited e ot ba el s dlneenipes g istinct and
stableRfgteEabbbebraaN SR o5 JRIakBalids Bnddrnsibeahd@iwaar 10d0stothan 5

1.38 g/mL. Excellent results with sharp, distinct layers have been obtained
mL/s bt et e s e S i pra Hm IS) SCRmES492408F milk

TRACBNtEREate Iuaker@f ik difoang mdiatia Bilchozolale ConerRmtewam@iefange
of between 1:10 and 1:32, preferably 1:15, wherein milk concentrate had

of betygeR 0ol L) Dbt RISETARLS REBKERRQ-AAR 75 % total solids.
Thpestanibii b fiistandse gee@tiaujclayeimadedediverad dond Yenske preferably

nner without 25 significant turbulence in the container. Minimizin

underglSCRaRds WRE A QRIS A (o RS SYS IR SOl TS GreBtsiplgh button to

the tifeatiddieveistioed layessscliis wardraastrolled primarily by maintaining

relatively low flow rates and low linear velocity of the diluted concentrate
(R R TS CloURE LA A PR PEONIBNBR B Tow e

velocigyljusténgithie daliv ey lHQMPRIRILIGAIQ PEQbue® Retem potaiegrezheit/s for a
comspE ASRSATS Flpienveter fo e 80 e erpnc Iy St
the colgah Tibelde previdebiampteaiusatibiierssiop dfahveriwibe lifaidnrd:., the
o R R e ST S SR e
disperfkinng rdﬁeiwo_perly since it is used to dilute the concentrates _and adjust the

e s e e e e e et
prefergbper thao0thiil Modesikays thecidyetel dwbatenflouwlsiate npiviass il
s S B s S I AU RSl S U o
cm/s, the layers are destroyed in the container and liquid layers mix together rapidly. At flow
linear velocity of between 100 to 120 cm/s to deliver a first layer, a pausing time is preferably
required before delivering the second layer in order to have the bubbles sufficiently collapse
in the container. Pausing time is preferably of 2 to 25 seconds, preferably 5 to 10 seconds.
Pausing time refers to the time left between two concentrate delivery cycles.

The thickness of the layers can be modified according to consumer's preferences. The
thickness ratio between liquid layers could be from 9:1 to 1:9. This flexibility can be
achieved by varying the dosing settings, i.e., flow rates and dosing times.

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,
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mL/s but this compromises the delivery time which becomes too long. The
concentrate flow rate is also maintained below 20 mL/s, preferably within
a range of between 0.1 to 10 mUs, most preferably between 0.5 to 5
mL/s. The total delivery time should preferably maintained under 60

with tBEFORESINIBmeTesaldly bk trdasAb iassondem e Aelivendimeseisisally

to the total cycle time from the push of a button to the time the beverage

betwe@&@ﬁ@ﬁs’éﬁi M Be hesiRRIYAT SRR {scralder layer &b e mRARg to the upper

layer. distinctive appearance and stability, the flow linear velocity, when
delivering the liquid layers, must be controlled to not exceed 120 cm/s for

1 W HPAREAU 2806 58 (BN TRILCR0B iH BF LDYBIStRIPASHE R RERS too
signiffowly isdude nreriovl Hinbe cemainast e dlawdinratudiawbhieliers i hyrms

velocity of the flow of liquid, e.g., the flow of diluted concentrate or pure

the segond layohin (R HsniikdBiGftet or nozzle of the dispensing device.

Foetrraklysitheol aweinrRar velacite shoulide within @ mBresvl 30 12Mbut
cm/s, most_ preferably 50 to 100 cm/s. Flow linear velocities below 30

preferaliys ik BB RS Edha SEUKUER R WCH tRUSTHEY ExdBLbeantainer:

a met&REPMSoAbIevnbnearyelasiRehightrihan dR0RGME, WREIREKS @iever a foam
destroyed in the container and liquid layers mix togeth.ergr?p'dly. At flow
I

11 on the %@Bl&/%ﬁ’?ﬁ%éﬂ%@% RHHOYS HsivEICS R ercgend liquid layer
12, wiighsing:timeeets iprefetablyinaquired before delivering the second layer in

rder to have the pubbles sufficiently collapse in.the container. Pausin
B SCTFARSA BF SV 85 SHBG RAL e R S BRI St e e
seconfPHYGiAgayeIC iaTBESIEN bR dme it e tiuee rdeehanntcaoiaim dejdtervuld be
ess of the layers ca ied according to

ycles. The thic / 1 be modi
formeg a0 LIS L ShePE A o RSt L o i ayers could
he {rombid Fael X af tis fiexibilityecandiq@dhised Dis daiinegdna desiogtainer,
settjngs, i.e., flow rates and dosing times. Temperature gradient is also
the Fof T e eI AT Do G B, GhaAY ATecr J0 t5fodp reduce the
velocitgropeiatetene diyoes lydulenTheaciddiffusiambsnpidhelefaicd asityikiytes
stabilize the layers. Therefore, layers t eratures are more, critical for .
traverye AR R SRR BT REOTHE & i T o BpA hee Rgine as
it toudhyetiscteimfpresaitites narobelcpidrlied by hebdibitensraiis ansided between the

. inati trate with hot, col d bient wat
ovo RS E BB SO, P O Qe i il

e
tempeliioeagenpiaisriecwkontiib helowenbayer fieilly taicdeatithaot thel ypbés

liquid YA has RSIE IS 30i95t%S SPUMRA, Fig. 2.

Preferably, the layer of foam is obtained by whipping an amount of first concentrate to
form a layer of foam which is delivered onto the first liquid layer. Then, after delivering of
the second liquid layer, the layer of foam of very low density compared to the density of the
two other layers of liquids is pushed to the surface of the container by the second layer, with
comparatively higher density, so to create the foamy surface of the beverage. The amount of
first concentrate which is whipped 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.
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between 20 and 35% with the lower layer being the colder layer as
compared to the upper layer. In an important aspect of the invention, a
layer of foam is created which helps 5 significantly reduce the flow linear
velocity of the second diluted concentrate which forms the second layer

/9 tepref thpditst lavereSardhis (eirnRehen aftekcialivarios the Mstdigpids the
. layer 10, as shown in Fig. 1, but preferably just before delivering the
delivegy ob mepfig thandyerageby ?éd&gw&é.ﬁgtghﬁncrﬁétwﬁéma?yeaaﬁewga&w&lﬁ%

contraBfCORGERIIBLR iBamixeshyith-atebApafe arpmaippe e del et feaithird
10 11 on the first liquid layer. The foam acts to slow down the velocity of

liquidirneerizsiig fodidqdperine 2 Wit iR et ierenhofddeshtaprsn idcavith water

and tHeQRSRAHABGS, A g deliviviiiegi sniglse ResignifisaoihairRer eRs@ehSINCES the
the second liquid Ia¥ler can be delivered at a higher flow rate than if no

third lgyehPRIPR SHH I B 1R dSastiXtHBE T FEKME O Mhi WEriaR the firapity of the

secondigiydrayer. 15 As shown in Fig. 3, at the time the second liquid layer 12 is
delivered in the container, the foam 11, that has been created on the.to

By R UG BB ST Yo B LA Bl G ThecSaraiy od

liquidliguid layeidkdrdheraiorenilRe swhiseauet laMEnadensttydayasit?dl is set by
traverses and giffuses through the layer of foam 11 while its velocity

controghng, {Afy HOPESSMGHE R Yol Aameed disthe booMdigaRsfaale may

be delirddidories ae:isatiesavoided hebvernsihmZihboesligwtblayeesetibld 2water is
. which, in conjunction with the density gradjent, and preferably, = . )
deliv g A R & MY B S T S Pam g which

too macidibblendigisidtiauid Fonimixactphasesidy-B2 asiagparant ikt of
e T A T T
portiolayethd fiev caftesitielivasingiphedoittie sacond figic layer dhiviayen Gihich is
senlSTRERE U ST et o he cepst ol o e BiEr v
layer coniiparadivedyshigher dersiiago(d crediedhd tnantymsitface wftihés being

cone R S R e S ISR SOFRTES e v
densitso_afmmdbkshalsgbebe pMQMEqwaNtﬁnMB@lamamw oboftemtcantiatéos gate of
o e B S B TR oo
concenedicing thquidlogitysef alicuitddaydenheilutes with the water, a density lower than
the density of the first layer is achieved.

The foam layer 11 serves to reduce the velocity of the diluted sucrose layer 13 which
settles gently above the surface of the first layer. Finally, a liquid layer 12, typcically coffee,
is discharged in the container, from the mixture of a coffee concentrate C2 and water, at a
density d2. The density d2 is also controlled to be the lowest out of the three densities d1 to
d3 of the liquid layers. The foam layer also serves to dampen the liquid layer 12 so that it hits
the surface of the 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,

12



10

15

20

25

30

dispensing the liquid layer there through. 11 As further apparent in Figs. 4
to 6, the method of the invention may encompass the delivery of more
than two layers of liquids for the creation of a beverage with multiple
contrasted layers. For that, it may further comprise pumping of a metered

flavouBaaktiti@f Wite i coneratiaiesnd frammiying of sale siRieiedamiehtrate,
of liquid concentrate with water 5 and the delivering of a third or

fruit jyicesArdirarcrplirianged/fr M reneriert Hd arIeskpsTared diwgdayges milk,
coffed)eii@SehdighessthashthacleasiMiot tiednst dexey Rut lRvak that dheairy or non-

. density of the second layer. In a preferred example, a first liquid layer 10
dairy whifhaiaeiFogsRERlFseBEHSIREE HINH IR ARIMS widebiaingd st fresh or
powd&eaganirate Cl and water. The density dl is set by 10 controlling the ratio

of concentrate to water as aforementioned. Water and concentrate may

bé" MR TeBOURHiHY AL QWi & ¥Th SRkt BPtiRfel SHRCEiMRmtame B Mitsre

conceRflier@lyindaire s irRlvaie duconintinisshtatacas haivokennat eoathusted
to not exceed a certain limjt over which too much turbulence is created.

sweetengd; g coTGalaY ThaMsE HRRASFSHSHS SN Pt tIsE AR 18 fgeigpntainer.
mMvBeVVaseKi e WetialseiDpicde rwiientipidelivared Hnalarabhsie regiddablutes

15 portion of the first concentrate is whipped with water to form a Jayer of

Play ap, HRPITRIHicH S v e AVEHSE BANEE A the s EAG FRRIEY R RS nERESHOpS
varyir ifelbiaysrid Shdypicajlicd SUSHRSEIRYBICARIIng £H0M éhfoF@sEble amounts of
concentrate C3 is delivered. at a.density d3, with d3 being controlled by .
S"lu“"ﬁsPé’ﬁl%raév%‘lé?ro‘ifiﬂﬁ?ﬁtfé‘tﬁa%%? Vithe ¥BWtWalFF&PBM? GArPRIGHES MRt of

milk pheetlensiiy obitbentean RyenddbAgdispniaiontap samalkiayiedo avoid milk
.constantly at the flow rate of 20 between 5 to 10 mL. The proper dilution

ProtelpGREHRBR obtained by delivering a dose of third concentrate, e.g. liquid
sUteseumidalitatiwiea iy eilgiesondtRiths vwatery adsnsivr kpyeifiharvig high

. . density of the first layer is achieved. The foam laye 13%5 rves to reduce.,

solid RGN e St e e s Aol atpsshi hisnt o
eventsiacelidieafjrattayefoFinalkieadiduicrlayet 1indypoisadhtraafieeth2Brisent
: tolischarge(lad itn the ontaineﬁ%frgfp the ixéuc{e oftatcgffee co centr%t%g Ct2 fat
inventoR GORTIPS YR PRSI e thsTR 39S B8 BoNtrisiia i bé tisastty of a
least I@yegimut of the three densities dl to d3 of the liquid layers. The foam

layer also serves to dam nm%!%lﬁ liguid layer 12 so that it hits .the surface

R Bk 105 S B gDV BERy N B e of
storageanoeditrate2 @ 2 is 2k IRAfeds toraiigr dplidenh iz maintaiie € 2f @ Cetaitdw
conceﬁ%ggtgﬁgelsj %Bl, tﬂ? gi?ggrcgrlllr%lcc%{]ng each storage container to a common mixing
chamber 4. Each concentrate line connects to the bottom side of one particular storage
container and is operatively engaged in a pump 50, 51, 52, 53 of the device whose function is
to meter the concentrate in the mixing chamber. Preferably, volumetric positive displacement
pumps, such as peristaltic pumps, should be used. Preferably, the concentrates are stored in
removable containers such as bag-in-box type packages or pouches and the like.

The mixing chamber 4 is also in fluid communication with a water supply line 34
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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30 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

water SRIGEM AL SHBATIUHR § 66 BB THELO 981\ HTRS 63 SHKIIRe COHRISY Bifhe
or a mixture thereof, 12 flavoured liquids with colorants and/or flavours,

contrqlierTihi gteXpiaE LR heheriad R v 8 heatia iy STt Tl MR e Sr i rEpaesd

tempedtdfermbdusadheraeh iR shRefersethliamies aresmilke kalfeR QosRat in
and sucrose_ concentrates. Milk broadly refers here to any sort of dairy or

the watehregehOHTHEANQG B HISEHH BLINS IIFER S Gd ARS dasry ftffiSupply line.
The nfRiaNGALBER 485 RIS advRPlidb kst ey RafRdIthet RAGuUd laehus

may also be formed from more than one concentrate. For instance, coffee

generajiny doamKhPOBHRRH At DE BaSEo IS U RBIBR Ve DR Bretiediligisef kind

such saffesmiayeranbishdappeartheisiinetivielifspeapiidaidayersund it CREIRIRES line
When working with fruit juices, which typically have similar density, added

with aapaele 81 G980 Zle RBY ARG UIP B ehPRER EH YRAH B S FISUPFe Wit
liquid@iggﬁ_iﬁytﬂgﬂ@tldiEbﬁ_Bgﬁf@liﬂ,wWM_ bliﬁg:mawsifiy iﬁ;:tbﬁnftﬁ@illliﬂicﬁﬂé pirehaYHle can
obtaine addition of variable amounts of solutes such as sugar
thus r%%ﬂ%@rfﬂ%ﬁi waervelfrg Y fig i’bsﬁléa%&iqﬂi Sié‘ﬁﬁ}élb?h% lbfgi%fr{}f’ FaRges o
form (RECIGHSs fIuitigOnCETHaREBavh RIS o b ispRNsaY andar abazeitolayeetsized to
. avaid mjlk protein coagulation. 15 The "concentrate” typically refers to a
deliver 4 davelPon iy 20 Sl i?i‘f‘ﬁ/,rﬂf‘éh solid content, low water

aqths tyehas diptedusinigricts caroplisfiarplibnb® StesedmiarmBient @ill generally
eventuallggch'lled te.mfgerature for a exteqﬁed eriod of time, Concentrate

inclugg, ihmSr L GHPCTRERRGR SoTEifiasySidshy BFéE‘EﬁfQ SYSIGR 5L SHEPHYSS 2 user
input RiEtweighichaye avilehbiyraf dheleasirdl 0sg/mbs 2PaRedferingaimFig. 7,

the preferred device 2 of the invention comprises a series, of storage
commyEHOR S 5k 15 Cops e s R e RO LS ANEE o 5 gy T valves
55, 63afaddchaoceiirateninesd@aly (B2hddcaoreatioy thachdsttriageoaniaiaidon a
nlﬁfnon mixin?ﬁé chamber 4. Each conceqtrat%aline connects to the

. a Cco
SIMPI, RO BALe S o PLIH et SRR LA MAI TP &

hd is operatively
eMyageddenauiipe500 B il batef linesdeyice whbsesidadtondsid the flow

rtes A SONCIALS I e g RS SRR S RE e
lines and water lines are differentially sized to control the concentrate and water flow rates
according to the required concentrate density variation between the layers but without
necessarily having to adjust the speed of the pumps. Therefore, DC or AC driven pumps can
be utilized which are simply cycled on an on/off mode the controller to run at a constant
speed during a certain period of time necessary to dilute with the concentrates or simply add
water in the container. For instance, for milk concentrate, coffee concentrate and cocoa
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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pumps, such as peristaltic pumps, should be used. Preferably, the
concentrates are stored in removable containers such as bag-in-box type
packages or pouches and the like. The mixing chamber 4 is also in fluid
communication with a water supply line 34 which communicates to the
progrdﬁiﬁiﬂﬂ&h%@&%b%? Wateein ﬁ%wﬁ’é%ﬂm&ﬂfﬁgﬁr{!m% teganagks
metered by a water pump 54, preferably although not necessary, of the

residegh ifdhGRECSESHRE JhEdTING tarekIsRiRss AW SeBtARRIP HENSHRPTEY froRfolling
the doRIHR QEIMYEMRIETVESREVAN S RPy 61 nfRAtPla@iiednaiivelsdsamdtamivkaiaically

Water reservoir 60 may cantain hot water, reservoir 61 may_contain chilled

includg the AR 384 SHIHIPES FHREE o T RS LG HIBIENE WAHENCSBIGE MBS IR RALions,

pump®fspeddebilled @riastuentts watas KamrtheresMmaiads saimedAueRitdy,
three way-valve 63 under the control of the controller. The hot water can

whippse pesle 3 1 HBRE TS ARIP T HiRRkIfF to a determined temperature

rangeasseiablpedttoech pyatam, canthss fahinsianaeradesisivadaatingd to be
element in_the water reservoir itself 60 or an instant heating system

furthep dGS ARG hRShe eSS R KBRS R Ab &R HHRIBIGS Of

beverdigetfipeasimigipping system 7 capable of foaming and thus generating
foamed portions g{?the be\r/]ferage. Th Whipping. system may be of different
1

kiht$Sslich 44 oI Merd S arRPADIFE SR BN Widpnitigaihedgvering a

visuali9un@athie € Behasgeling Lyvikea nozzig Switha we7izlei naycals o AanpRKISE @l is
pinch valve which restricts the flow of Iiguid fasgiré%there thr_oELjig
AVl

h and
entered A ESUSSRiARIDG BYFTHBPUOMRSAST Fise2pif Eh ANH %Péﬁ fSte

equiviha flawdineanvaloaibae the disehakgedeNgnidsowithintteppseifgnigtible controller

ranges fo form the successjve layers. The pinch valve is not mandator
90 re AT DS B BT B o TSR BSOS P B, T
respoi@atingik ftomabiag.if hecorlinesfutithaheavptites greanirohsystenn g, The
enerally include a time i

ntral system WEI or other eriﬁ?ic energizin
controlfgyiof} adVates /a1 SCRHIAS BRIy fols S LK RURRI- A2giias gatet pump
54 sinsuléihasual pudtalipaatd pdhisy clgntiohsystemdsatiegednd sigealn the mixing
h co nication ¥Vitth tha concgﬁztrate iE?)um s 50-53, I%{E{e water.&u(gkp ?4, the
¢ aml?ﬁﬁ%p CHQNSRULAE NG ALE o BHGS AlY AR eIl ek by s
prograxanied| s¢leseodiftederiv complanenisimera Sinplgarddifquiddeont,the first
altetrnativelggl on a ?rogortiotnal 1sode Th cBncentrate lines 39;%3 and 1
conceRiIgls, s ISR RrAP UL A rafknRYIaNe BoPramRg M dhciguid layer,
the wipippepssaret tutinededrbyl mhpaxiiaubdlertiheanial nadidiemetiecedsg turbulence in the
copcel trate lines and water lines are differentially sized to control the
layer of liqui
concéentrate and water flow rates
The liquid layer delivery is followed by the delivery of a small foam layer. For this,

before the first liquid concentrate pump 50 is turned off by the controller, the whipper 7 is
activated by the controller to whip a residual portion of the concentrate with water continuing
flowing in the mixing chamber. The speed of the whipper is set at the desired speed which is
programmed for the desired selection. For foaming milk, the optimum whipper speed is
preferably of between 10,000 to 20,000 rpm. The foam layer is thus delivered onto the first
liquid layer as shown in Fig. 1. It can be noted that the layer of foam 11 could be made from
any concentrate 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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according to the required concentrate density variation between the layers
but without necessarily having to adjust the speed of the pumps.
Therefore, DC or AC driven pumps can be utilized which are simply
cycled on an on/off mode the controller to run at a constant 25 speed
during3|5| HHaRseesirin Rerked %Mﬂdﬂg&ﬁﬁﬁ%ﬂ@ﬂﬂui&y@@}h% GRNGENIFAIE] OFo 20
simply add. water in the container. For instance, for milk concentrate,

secondswhalcsihdRpiads BrinEireh 2 LBiskemsate the lines are respectively sized
a@miiriiatdametenabhetwasnBdent 2dvend \Aehant GRRGE M@t he coffee

dosing could be provided by any means, however, peristaltic pump

Pump pdsivfils feretioh RUBP ARt arHbErthie SWith thryhiscarg roagsntrate C2.

The whygieP&iNad1 BO thertisalreamiachRelvertiPMbaadahe segindreduce
media. Water could by also dosed by tap water pressure without pump.

turbulgRee control system 9 has a programmable controller or processor 90 and
useIdiihl MegRs Ghd SigRRbegRIdeiCaligR YéhiraRioe8ss@ bMAB @ vention.
the user . is able to make selections of various beverages with various

For g NS BFRTEEN R AER SREDTESS SHIGHBThITSBIE Bro¥kEkbi specific

range foay 516 Is1esBi NPaGHiRechEAd UL NAH [3¢A cSUDHe aB sSafbo arRisheegig@Bidof the
the processor. The machine readable program cont i%s instructions for

conta g (Y Nh i ARG L RO IS Q& R MG RS VARER, 1BF SRRt erdls angle
may pefearBgesantouhinhty peadygiag uste fdetpyuimenand witpdeseetings most
e.g., specific timing sequences for pumps' activations, 5 pumps' speed to
prefera%%%ﬁmeiﬁ(ﬁ%%fg‘?@gfhe water and concentrates and linear velocity,
whipper speed, water temperature, and other variables. The assembly of
nents, controls, timing and programing do not need to be further
ibed herein since they are of typically known technology in the
domain of beverage dispensing. 10 Figs. 1, 2 and 7 refer to the first
xem embodiment for gutomatically delivering a visyall ractive .
R TR B B b W OV cHe Koo oafgotids and
has deentsred hythgcusetoiteth usatingWoness O % e, ladychderesn/an’, cocoa
switchboard or equival The user input. means transmits the relevant .
conceiEHE RS e oty Ao ERtlonEH BOYLGaERG O GHES e B e density
of 1.28eleetibn from a plurality of beverage selections. In 15 response to this
signal and in accordance with the identified programmed settings, the
controller 90 activates a first concentrate pump, e.g., the milk pump 50,

Brahible Water pump 54 simultaneously to meter respectively the milk

XOBESSﬁE%EﬁoCt'y%Q g\(l%tr%éénv&gse f)‘?é)f)g}gd using the dispensing device of Fig. 7 from

EXA

milk and coffee concentrates. A Cappuccino with two distinct layers was prepared using the
following procedure. Temperature of water used was 85°C, and the concentrates were
dispensed at ambient temperature (15 — 25°C). The flow velocity of ingredients was 60 cm/s
as measured from the nozzle.

Milk concentrate, at flow rate of 5.3 mL/s, for 10 sec, was first dispensed
simultaneously with water at a flow rate of 6.9 mL/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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chamber 4. The concentrate and water flow rates are respectively

determined by the programmed selection to deliver in the container a first

layer of liquid from the first 20 concentrate, e.g., a layer of reconstituted

liquid milk. During dispensing of the liquid layer, the whipper is not
distin@ctiqated Ry thegrnirpllerie pxeidanakingynnesestary idrbylanesinfilieher, the

layer of liquid. The liquid layer delivery is followed by the delivery of a
layersQiesn YohstRRI& AN BREhis, before the first liquid concentrate pump 50 is

turned off by the controller, the whipper 7 is 25 activated by the controller

to whip a residual portion of the concentrate with water continuing flowing

%‘—ﬂﬁ@iﬁ% ing chamber. The speed of the whipper is set at the desired

apeagpbisvisyprograsnipediar shepaesiredelectioprar famingamie 1 from

.. the optimum whipper speed is preferably of between 10,000 to 20,000

milk, roffecrind f3igar (R0 i‘é’srﬁ?élffémfé?éd onto the first liquid layer as shown

Mifigvds Higamba netedrRaiihie RyRieliaany khaowdsbaiprads flom B of 3.8

any concentrate of the device but preference is given tg make it from the

mL/s, SHPRENSEA ANt dte Bf DhinH SerRe YSFoCE RSV TSEIEs SPRIIMTAL fgyxed with

water €.gTHeCRhglitUiRd Riilfoddhe slikdivndatiorateoncenisate Gddaduater 024 (milk
the foam layer, when the whipper is on, is set comparatively lower than
s HHE % |

layen) gl 049 Rk SITIRRE vNshialesehdnrcehigei mydally diigpute in

multiplorggerthianieuntaf cencestraens/preferably a small amount, e.g., about

.5.5 mL/s 15 during 5 to 10 seconds, mixed with a large quantity of
%i?g},g Y -Bniids 8%83&%*5%?%@&8%%‘% iB%ﬂﬂ%Cfs and ‘additionally
enhanteditaénied af higbhspeat (Righe=neyt step, the controller activates the
second concentrate pump, e.g., the coffee pump 51, while the water
pump 54 remains activated to mix with the second concentrate C2. 5 The

Bhiipp nay still be maintained running or, alternatively, be deactivated to
reduce turbulence. Additional improvements may be provjded to.the
B B O DY FRES Y B et R B P SHBBS s turmed
on imnedzeBNGdavdtdelapntainer should be within a specific range to avoid
lashijng and creating more furbulence. The distance and the diameter of
T T R Lt Pt o 1 e S B A PO LIS e, pample 1.
Havingheheowtsdjpes hisnangtz tieytdarefeiablyrvaisntomdOdtetat:degyeas;orporating

Y 7om 200,00 degregs, and mast preferably figm 25 1,35

mor B

Example 4.

A Cappuccino type beverage was prepared as in Example 1. The coffee fraction (coffee
and water) was dispensed at low flow rate of 1.2 mL/s. The dispensing time was of about 32 s
for 250 mL beverage.

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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15 In the following examples, milk concentrate contains about 28 wt. %
total solids and has density of 1.07 g/cm3, coffee concentrate bout 55 wt.
% total solids and 1.25 g/cm3, cocoa concentrate about 72 wt. % and
1.35 g/cm3 and finally sucrose solution (50 wt%) has density of 1.23

Biem312 Example 1. A Cappuccino type beverage was prepared using
the dispensing device of Fig. 7 from milk and coffee concentrates. A

CHPGENATDRMPEVE BFEHNES IBYAY WS e rdePlsibgHRY SiestoWiily and coffee

were GFOE8AWEHTRERREYIE0f Water used was 85C, and the concentrates
were 25 dispensed at ambient temperature (15 - 25C). The flow velocity of

hgreliidmerhbe6 ast s ahiastred from the nozzle. Milk concentrate,

at flow rate of 5.3 mL/s, for 10 sec, was first dispensed simultaneously

with water at a flow rate of 6.9 mL/s. The whipper was turned on at the
cycle to create foam. This step was followed by dispensing

waipi@ntbregid urhviatilk 3O e pripingliasthe BibingldhusHowaling tdaydipter was
70C. Coffee concentrate, at flow rate of 2 mL/s, was dispensed lastly with

turnedypff hefore AisRMsiPe LI5S fBHeRetirsEcbitcéitrate (6.9 mUs but for 2
Eegrddilfafgpneeminvieniiyeanei temperati ennaiwegidhe. milk (1.024
/cm3 at 55C) and coffee (0.996 g/cm3 at 77C) layers allowed them to
?é?ﬁﬁm A aNse e YSFASS KR iR istint layers (see Figure 11). The

product delivery flow rate was 7.5 mL/s. Further, the layers were very

table in time. Example 2. 5 A Cappuccino type beverage was prepared
E%ﬁ%%@d%rspenser as in Example 1 from milk, coffee and sugar (50% wt)

cappertiiataspdikwagdispeprgrrd iy bxdxiek, Jolowved &y Sk 088 pumped
syrup at a flow rate of 3.8 /s, dispensed after 11 sec for 5 sec, and. .
for 1, P A Y LB CBAL BN SHE S RE P VTHESr THE B aPGRg T Fie- .
sugrapeasonasidikatefesnsdavdsnsipa@riation (1.024 (milk 10
layer)>1.019 (sugar layer)>0.981 (coffee)) which allowed the coffee to
partially distribute in multiple layers. The delivery rate was 7.5 mL/s.
Bediigesugar to the formulation, helped to sweeten the product, and
8%9;')%%2‘%'(')3/ type beverage was prepared as in Example 1. Temperature of water used
was 4°C and of liquid concentrates was ambient (about 23°C).

Layered Cappuccino was dispensed.

Example 10.

Cappuccino type beverage 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 Figure 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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enhanced layering in the beverage (Figure 12). 15 Example 3. A
Cappuccino type beverage was prepared as in Example 1. The whipper
was turned on immediately (no initial delay). The milk layer at the bottom
of the cup was significantly thinner than in Example 1. Having the whipper

0 @nepRéelseniest ereishulgsensnd decreased (by incorporating 20
more air) the density gradient between the milk and coffee fractions

(Figure 13). Example 4. A Cappuccino type beverage was prepared as in
Exafpnel 2. The coffee fraction (coffee and water) was dispensed at low
flow rate of 1.2 mL/s. The dispensing time was of about 32 s 25 for 25

Wi PRFRGEE ATKh &Sk 7 P BT VG PLAGY (FIgord 2ymLs and

0.24 rixemRiex A GAPPHERINS: TYoe heyerame wWRgprepared as in Example 1.
Temperature of water and 30 liquid concentrates was ambient (about

2aeyltRle lnadlesnstage Wassdoweied (Figure 15) 17 Example 6.

Cappuccino type beverage was prepared as in Example 1. However, milk

and coffee were cycled two times successively. A multi-layered beverage
thed. 5 Example 7. Cappuccino type beverage was prepared as

Priixainegle [ (Hemeyaicihevahinpamasatyrorc ot belpremisRensirg sec) with
coffee (after 25 sgsc, Fig. g?RLayered Cappuccino was dispensed with

5% syeips AtltHPBATERAY S¢6) AUh IS WHIRE By FRRY0S desps UGBl pEP-3 mL/s

(for 1 Ex&NIBcBaVeARRUREIIE Pt BVEr pgeewas PIasRthis Iptearaple 2.
H,ovyever{, milk was pumge for the same amount o ?kié,ne (10 se%ﬁiut density of
Rag ety ST RS iR M ShaVRFRiS EIGaE 1% ATSRERY e density o

juice#narrow coffee layer was created.

Example 14.

Cappuccino type beverage was prepared as in Example 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 ty=0 to time 30 sec (typ being the starting time at 0
second), milk was dispensed from time O to time 10 sec (i.e., from t, to ty + 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 ty + 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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Example 9. Cappuccino type beverage was prepared as in Example 1.

Temperature of water used was 4C and of liquid concentrates was

ambient (about 23C). 20 Layered Cappuccino was dispensed. Example

10. Cappuccino type beverage was prepared under the following

eQngisiensy. milk was  dispensed from O to 38 seconds (with a flow rate of

0.84 mL/s), coffee from 43 to 52 seconds 25 (at flow rate of 0.24 mL/s) )

rePRRHET DM PROPRY S8t ST RESD U gt diinsnae i tdixagtpls  from milk

and cortelscosagasettings are shown in Figure 10. A coffee layer was created

on top of milk. Example 11. 30 Chocolate beverage was prepared under

WSS ProvRsd BiPEXEMPIE Sowith Hatdre antPmilk Mhdchabrse) milk was

disperzRageniiaiméeheroalecqpacentmatereplaging.caffemnoreent atgkedh@e from 22
chocolate concentrate had flow rate of 0.22 mL/s and was dispensed from

0 28 516 52 Lol trredwiiidper WaSin SYOHRBHY 18R Eadihte WS- from o +

11 to greaeseen. oo af ddlikerFuaio pie the. IMitke £Becaiate wag pitee were
dispensed at flow rates of Q.84 mL/s, 0.22 mils and 5 0.24 mL/s and

MR VS DS R AP BRI SR ey Vel A &R EMlie was
dispensed. Example 13. Fruit juice #1 (green punch) was dispensed at
flow rate of 0.9 mils (for 30 sec) with 10 5% sucrose 0 solution (for 20

it juice #2 (ruby red grapefruit juice) of 0.3 mL/s (for 15 sec).

Aheappatip depsibealrte Wil jpiepsaagsin Q6 AR {Eiguren I8 aRiSEN from
... layers between the frujt juices were generated_by increasing the density of
milk a}ﬁ%{c‘ég{léel%o%ﬁﬁ%s1%?t@égbﬁ@b?ﬁ8rt%ir85\/%rt8 Was prepared as in

Examaple hnkdaweverrodia low miecafiedatercompgedater than2ErabigleA 16, and

) ell-mixed Cappuccino w. btained. No layers were created in the cup.
V1sualY§ 1stinct ?ayerg evere orme%s IQurt%er, alewaye S were very stable 1n time. P

Example 19.

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 26 sec.
A greater 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.

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.

20



10

20 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. 25 Example 16. A Cappuccino type beverage was prepared

PBHNEKARIPRERSRY @ tnEKaMp I@raeﬁwg@ﬂ%ka@m\eaﬂ‘g@s GRSk R®Syers, it was
Water was dispensed from time to=0 to time 30 sec (to being the startin

foundijmaostant L2 Eomas il WaS oiSPERs SEH5HT (ihBrORY (it Bsselccgneentrates, b)

liquidfi@yRrieniRitmsthOSeEIRAM: 3peLiBe figally ﬁ@ﬁqe@@me%ﬂi@s framie@ispensing
26 to time 30 sec. (i.e., from to + 26 to to + 30 sec.) Whipper was on from

proceditz 1) 8 kivie 8488 (MBS, AYTHABRINgOS 1Y SkPseleicrmipaddnveryes

Fmnederigyrseddevaraga wasHsdses grisisall YsiRIat JaBIS wesade mebulence
and the Ia ers were very stable in time, 19 Exagﬁle 17. A Cappuccmo

and hypa ey %iééaxﬂ)ﬁgtpfl& aretp atahfizedRoEASEY J0W EApRIACHisH dmetion

createadidhRifgie Ganaonkatesy Wiaker vasdispreehéemdine Ve 2&saediggh flow
from to to.to + 28 secj milk was 5 dispensed from time O to 10 sec (i.e.,
%

rates) + PGS UHSBELY SR TRy CoREUBHRCAR S8 LR 52 pﬁ?‘%ts@dx’(‘?% of layers

due tdT@MEG o 220k éotibR B e MW iRRE6MVES A Ot videtOfA0: S8C. {iBsedi@m liquid
to+ 11 to tg + 20 sec.). Total (ﬂelive ime for the | yered beverage was

layersdgos Bt Heffy Hie et gl H)aﬁv&rfhé Sy P dPeRiBRAn Tmportant
role. stable in time. 10 Example 18. A Cappuccino type beverage was
prepared using a dispenser as in Example 16 from milk and coffee
concentrates, but with whipper on from 5 to 26 sec. A greater 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.
15 Example 19. 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 26 sec.
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A greater amount of foam was generated as compared to that in
Examples 16 and 18, 20 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. 25 A
Lesser amount of foam was generated as compared to that in Example
16, and visually distinct layers . Further, the layers were very
stable in time. Example 21. A Cappuccino type beverage was prepared
using a dispenser as in Example 16 from 30 milk and coffee

What idlaingdig's, 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 Ia%ers were formed. Further, the layers were very stable in

tirhe > AREBPdiAY ( PROFAGIAGSY B2 MR PO th e MRTiRPaEed liquid layers

in a cOMaIAERIZaE deRRRpliRgson customer preferences. The same applies to
liquid layer color and volumes, 20 The examples have shown that in order

toP GRS o QBRSNS QLMY YU CRGHNAG AN fthisatamsource of
secondigsipadtealc@nayes; density gradient by proper dilutions of concentrates, b)
liquid layer motions by estab#ei%hi g specific liquid flow linear velocities and
tr%lﬁ}gﬁ’é%fﬁﬁteﬁ?g@é‘b‘f}’r’ét, e 831&%}5%‘&%9{5?%&?%@8%%&ﬁ‘a}ré‘f&%d
deliveg)npRdgieaminad iieytsairs GehimRenideiuheydererages, a temperature
gradient is also degsirable to {educe tuEP#hen and have a deﬁ[}sity

e . .
gRtTR RS L61Es StBBLe ﬁ%elé%%. y ,?8%‘?Hffﬁf?efrﬁ’é‘& hoHbT 18 ine
it wittchaat@egigtinabliguid teyerso flownlin easovalatitidipig linEriyvefesitythiersecond

re Uire?lél“ E\;Iow rates), paysing time between, layers (to minimize Ji ui(jjzll .
conceliibrtd HOVSHOR O OO e IS IS G SO A b i
layer @réation efdaamifeiivasearfirst and subsequent liquid 10 layers (to further

decrease pext liquid.lineay velaci @v re also faund to. éa an jmpqrtan

e e A A S e P SRR T me
first ligeuerage withdvheofirnaiel SepaiimpaseddiguicstayRriyered arrangement in the
container with the second, 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.

2. The method according to claim 1, wherein the first liquid layer is obtained by
mixing the metered amount of first liquid concentrate with a metered amount of water and
wherein the density variation between the first and second liquid layers is set by controlling
the concentrate-to-water dilution ratio of the first liquid layer with respect to the concentrate-

to-water dilution ratio of the second 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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in a container, which comprises: providing at least one source of first liquid
concentrate and at least one source of second liquid concentrate; 10
pumping a metered amount of the first liquid concentrate from the source
and delivering it into a container to provide a first liquid layer therein;

pPyMpiRdnefRsialedRMAUBIPIithe SeaeRshlitlit cPRsE RIRITRANANSyers are

_source, mixing it with a metered amaount of water to form a second,
delivegidhiad RGORP IR oM B SERHE HeRUE Rt AP ERIR TP i Mifuted
second concentrate into the container and first liquid 15 layer to form a
second liquid layer; wherein the second liquid layer is diluted to a densit

et IR TE LA BORR B HHG, T TR EINE SIS AMASAn o Wiy water

providaYRs® fQre & shahle Ay eredrasrrgmeniin tieamonhangrimthideecond
second, diluted qutuid layer of lower density remaining spatially above the

conceREies Ak FagRItH PravidE SWeLFabE FARARY HAIRGT NG REMNEY Epfhel Alkr 00
ml. upon a lower 20 layer in the container. 2. The method according to claim

1, wherein the first liquid layer is obtained by mixing the metered amount

of first liquid concentrate with a metered amount of water and wherein the

densityeasabanheimasndhadisbantsenomd haiwd fRyeisds et Bytween 5 and
controlling 25 the concentrate-to-water dilution ratio of the first liquid layer

10 mlfay, respect to the concentrate- to-water dilution ratio of the second 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.
bg'efﬂgl%%% %8?%&%?2%% 30" FHHR %&@8&%8&‘8{&8 361‘&13%‘13‘,“”‘
respedtierginithehdensiynvasiefion hetwesndhoirsitand secand iguid hayersiow

. ___the container is controlled tqo be comprised between 0.1 and 40%. 22 5.
hnear'lvf%ﬂ%t%éldaoféd}aﬁﬁéct eﬂli MWherein the first and second liquid

layers are delivered in a gentle manner without causing significant

turbulence in the container. §. The method gccgrding to claim 5, wherein

s RS SERBS BEATFIEatePoB  SUr D R PR G e en 30
and 100i¥r@spectively with the amounts of first and second concentrates are

each set to not exceed 20 mUs for a container size of between 50 and

500 ml.

10. The method according to claim 1, wherein a pause is provided between the

pumping of the first concentrate and the pumping of the second concentrate.

11. The method according to claim 1, 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, 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.

13. The method according to claim 1, wherein the first and second concentrates have

different visual and taste attributes.
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7. The method according to claim 6, wherein the water flow rates are
between 5 and 10 10 mUs. 8. The method according to claim 5, wherein
the dilution water to dilute and mix respectively with the amounts of first
and second concentrates are each set to have a flow linear velocity that
does not exceed 120 cm/s. 15 9. The method according to claim 8,
wherein the flow linear velocity is between 30 and 100 cm/s. 10. The

mEthddaas e gk tdinte SorarbinvAspendbsdipinideawathnasnapzatophave

a diffd?eRRiaeneitaenliist saneanirate ianchiReIRBRIRGR! the second
concentrate. 11. The method according to claim 1, wherein during or after

delivering the first liquid layer, a metered portion of concentrate is mixed

with. waie hrpsbivitReraMinpethim delivacdieamdimety Qutpchr fishtionid milk
layer so as 25 to slow down the dellver%/ of the second I|qU|d layer to the
e

based cpESPIEHOTI M HEAFRIFH cCordity fo EialmP et a e Sodar e

betweafd diluianwapesifor 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

layersT80 inctheccaiaineks eb aldepagudWheitmthe seesittligyr oaviigrae is a
higher temperature than the first layer. 13. The eﬂ]?f’g %ﬁordlng 0 claim
COffeelbWfb?t?ﬂ?‘fﬂ%?s‘?%ﬁﬂgs‘é“é&vﬁanc%%g ﬁﬂéﬁfé?ﬁa fisRE AR gravity

betwetastenatishutes/#3.14. The method according to claim 1, wherein the first
and second concentrates have a different intrinsic density and different
initial solids contents. 5 15. The method according to claim 14, wherein

the7firshéqnitheaneestiate 16 alianikl hasks danteatraighavinghbemeanabd to

33 wt.% total d ifi ity of bet .01.t0 1.15
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water ¢opasBiiatea satiofatoffequbbsest togtaentiatd fsaving between 45 to 60
wt.% total solids and a specific gravity between 1.05 to 1.28 g/mL. 17.
The method according to claim 16, wherein the amount of milk
cagcerigatethod according to claim 1, which further comprises pumping a metered

amount of a third liquid concentrate from a source, mixing the metered amount of liquid
concentrate with water, and delivering a third diluted liquid layer into the container; wherein
the density of the third layer is set lower than the density of the first layer but higher than the

density of the second layer.

19. The method according to claim 18, wherein 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 claim 1, wherein the third concentrate is a liquid

sweetener.
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water is present at a ratio that does not exceed 1:3 and the amount of
coffee concentrate to 15 water is present at a ratio that is equal to or
higher than 1:5. 18. The method according to claim 1, which further
comprises pumping a metered amount of a third liquid concentrate from a

sourcen ARt theFaelaredoamount, efligreid treRcRAARVAHYN Walsidand
delivering a third diluted liquid layer into the container; wherein 20 the

concepEAGHRESH HERH ATRR)P FS2ERURGIBH BhiAS Bl AERRITYILF tREFsEvgHer but

microRighehthaniRepdansiitRidhasesanthiaxes th8rebie method according to
claim 18, wherein the mixing and delivery of the diluted third concentrate
is controlled to at least partially overlap with the delivery of the diluted first
25 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. 30 21. The method according
to claim 1, wherein the third concentrate is a liquid sweetener. 24 22. The
method according to claim 1, wherein the at least first and second
concentrates are selected from the group consisting of coffee, milk, cocoa,
sugar, micronutrients, fruits, plant extracts and combinations thereof. 5 25
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