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 appearance of multi-layers of
liquids in the serving container. The invention more particularly relates to the dispensing of beverages
reconstituted e AN TPEVIEE F GRDFPRNSIARIROMIPRYEIN deieeENRackgpund of the
Invention Cappuccino type beverages exist which are formed of coffee topped with foamed milk.
These beverages BEVHRAGES T VING MY AR VINEAL ARBEARANCE ing the milk and
delivering the foam in the cup, then, providing the coffee liquid through the foam. Layered Cappuccino
type beverages, are more complex coffee specialties which can be 15 found in coffee houses and mid
to upscale re hol everage called "Latte Macchiato”, consists of two distinct layers of

milk gnd espregsoiseiigR iaRRee Witthenitkh foaen: ifirnsatinghthal canibr ferdsaie viltiite Mocha”
beverages made of a bottom layer, of white chocolate with a top layer of espresso coffee or

cocoa/cotfee SHaEPBeTaRsg &L Ttz pgrahliyis 47 His WE¥0s s uasFe L6 WRBHIA R e diate

layer andpmitkfRaIy et iepoIice R afithese hevarages alancedisuial iappeabiethe gensumers, they
are generally served in transparent containers such as a glass. They are usually consumed in two

ways; eitHEP¥SP aRAHEME D IR st LS4 RSple when sugar is added, or by drinking the beverage
layer by layer. The preparation of layered Cappuccino type beverages and the like is typically
executed 25 manually and, therefore, requires skilled personnel and very careful attention for proper

prep@ration. Fﬁ?ﬁ@%@%@%&%ﬁ%n is time consuming and requires more labor than for serving

usual coffee oCapiubieneigpeseiitiharnosewhassusaahibe &rycbase pigearaiidotheecafigistency of
the final ﬁ;rodu%t may vary from product togrod ct and from oFerator to operator degending upon

his/her sKilt§&my 4y ARSh IR PLY ST M8 ATOHRA AP BLAmG h & 5B B e A 1S §dBfiiato or
layered Gaippuséiogiibenyitkefosum anchespfeshencpfiaeduig theeptfad sppdraislishlthe @ass is first
filled with hotri%game?g ailk. Some time is allowed to stabilize the f%? , and.l;ilﬂall%/ ejsp esso is slowly
poured over tHEVSTR AntPRISHN R FBERG ST 185 eraE BHIE QT DISN S tRr SBEHNE S, ﬁfbcéfb@%. To
reduge tifeypiepacaties honeeanddiaw o upscale restaurants. A typical beverage called "Latte
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Macchiato", consists of two distinct layers of milk and espresso coffee topped with milk
foam. Other recipes that can be found are "White Mocha" beverages made of a bottom layer
of white chocolate with a top layer of espresso coffee or cocoa/coffee based beverages with a
bottom layer of hot chocolate, espresso coffee intermediate layer and milk foam on top. Since

20  all these beverages provide visual appeal to the consumers, they are generally served in
transparent containers such as a glass. They are usually consumed in two ways; either by
stirring the product, for example when sugar is added, or by drinking the beverage layer by
layer.

The preparation of layered Cappuccino type beverages and the like is typically executed

25  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

30  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



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 and layering
device for an espresso machine" describes a layering tool, attached to the outlet tube adjacent to the

lower engh @ ductaaie-ariRyerachaiiRk il iesdiginet BHASIRNGES: Aiieniave idEaTiGe.aansiss of a

concave spoon attachment for an espresso machine. The spoon simulates the manual preparation of
layered HBORYALREPHALI AN 8 RlGMRG 5dEHE e second liquid on top of the first component to form a

distinct layer. Tisepaeneaveatiperatiaehmept candielepatatoywithiniaybauer@as-cantainespyédbothe
spoon at the approximate layer of the first layer beverage. A disadvantage of this 10 layering method

is that it rRAERES AASERRIY PREFEE Praphrtishst Rty tVBPSGEsHY hlsdarasensy Sperators.

Furtier, iegeyingdeedsitk bewleanachafiRibdisRersimgdrgarse afvieniaadivitbthehryesages and
should be removed whenever a non-layered beverage has to be delivered. Another layering tool for

pouring [RASER AR LRGeS HRechiied THsrneos BaRres phidnt B! dsersatiietbots, 1984).
The deviggerasisieRlasdiBRERsHE spenNBueomadashioifiaain veptiaally mavabiepaiang is. The float

has the shape of a platform so it can recejve the downward fluid gently spreading the liquid on the

respectiviSOALEERSIR Cr iR RAACE B AN BT SBMEBERERIRS IRSHYLIERBANRET AZGI Wil Small

differencegtintiiansity. A Gisaphariagteahilisopierngttogkisthalizalsa weikes@assemiply prior to 20
preparation of layered beverages and manual 't&?e by operators. Further, t%i(i: device is not part of a
[

coffel mEHiHBE Ao FhYEAN IS TEAP WS LIS RE AR AN &) P BB iRRY WSS K!p.A.,, Franke
Kaffeemagimnenud angdratts. arachiremidydsianuiiactdrio decodier Mmaghinospdhah gdisnense ofarious

products including a layered beverage (Latte Macchiato) from coffee Qeans and refrigerated fresh
milk. In tFETIE é&@%@éﬁ%ﬁfé} %Jl“é%ﬁ?ﬁp{‘?&]ﬂ?’ é‘ﬁ§8‘d‘j‘f6ﬂb@9§8r% Qﬁ}iﬁrﬁ% AERally,

steam-emmﬁd@aﬁee from fresh-. ground bg:-ans is.dispensed on top of the bevergge. The delivery
e =2 0 R o e et b s el ona e o fogerse » yrr
userbto pRepasa RyeieBb8vesagasitivatdqYighigombenicaies hecausofsieipersip@rdpening
connected to a float, vertically movable along it. The float has the shape of a platform so it
can receive the downward fluid gently spreading the liquid on the respective surface levels.
This device can work for cocktails, Irish coffee or other liquids with small differences in
density. A disadvantage of this layering tool is that it also requires assembly prior to
20  preparation of layered beverages and manual use by operators. Further, this device is not part
of a coffee machine, and should manually be used when dispensing a layered drink.
Macco S.p.A., Franke Kaffeemachinen AG and Palux are currently manufacturing
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
25  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
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.



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 are
fast, convenient, automated and reproducible. The present invention now provides such a new

method and devigefiagenawiernitHidand aelddayerarhPeyeiagrasmosmaisddfdhedsuention The
invention relates to a method for dispensing a layered beveraﬁgrfrom at least a first and second liquid
&é&@%ﬂf‘m&d&ﬁ&’@el

concentr3BEHHR A& AMRBIE Hnd BEFSERABUEIRP S8 PEavid&E hanical

layering toRls {@d MtEENGAYRISHRE T Temtatchatiiandiafrovidaa yisstabywWisiiactive and stable layers
in a serving container. 10 The method more particularly comprises the step of providing at least a

source of first liquid concentrate and at least a source of second liquid concentrate; pumping a

meteyed amoynphhihedirgidignichGencentrate and delivering a first liquid layer into the container

pumping a metered amount of the second liquid concentrate from the source, mixinf; it with a metered
§

amount of watCREIFTRTANSELERYLfH Retad dey tHSRE R AR Sty easedrrmaad [sas b btgklivering

the diluteshgeeensicricgrtatedntiecthesontainenasd fiigtowd Jayentadoim daeeradJdiendddlayer;
delivering the second liquid Jaier after the first liquid layer in the container. The Ii(luid concentrates are

pumped IR Bt FERE BIIRHELIATEES S e AN TRLH SRER: HISHEPES BRI LB S er in the

mixing chagabigy. disigseeonadligutitel ayRirdsndilliaane stansity that is lower than that of the first liquid
layer so that thefrfirst and second 20 layers form a stable layered arrangement in the cor;ttr‘ainer with the

secthd, dilutedHMEHQYIRosE RTINS FO PRGN IG YSRELRFABONE tHdArlArE s8/er S provide a
beveragaifaningnaevisaalhrdistirat uppartayer sepomidilpnetdayeitiatheeaptainemeteedarably, the first
liquid layer is obtained by mixing a metered a nt of first_concentrate with a metered amount of
water. Pr%'ﬂé)r‘éfﬁfl)‘??t%g H%&W%?%?SH%MB&% XeB T h%é‘i%&‘iiﬂﬁ‘i’o‘?ﬁfé)@%‘%t by
controllinguihpiagraasicaie tanvatastdiutiocoratingidre tisshtiauitkbay evwdiespering theith a
concentrate-to-water dilution ratio qf the second Jiqui er, More patrticularly, the difference of
donsity LERIRER I HPLPANEEBAb Rt i<t LT M 6 Tt S SIS Wit loyers.

15 and delivering the diluted second concentrate into the container and first liquid layer to form

a second liquid layer; delivering the second liquid layer after the first liquid layer in the
container. The liquid concentrates are pumped into at least a mixing chamber and mixed with
respective metered amounts of water in the mixing chamber. The second liquid layer is
diluted to a density that is lower than that of the first liquid layer so that the first and second
20  layers form a stable layered 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.
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
25  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
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 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.



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 flow rate and
concentrate flow rate are also relatively low. The water flow rate does not exceed 20 mL/s. The

concentrate flpyweraig,plse HIRRE RANRYEREBLANEH-S: RMBPI fenabistessaata¥eRadnk0 mL/s. 3

Preferably, a pause is allowed between the pumping of the first concentrate and the pumping of the

second cBHRBHIERE e pRA0d RARGTIZELE tHE RSITRHERSD (BrdIBHE MiRg (SRR BURES diffusion

and convgctigBrotithad auigs: dAUHILHie RavsWaleigiay. antburtphedeliterachio ensure proper
dilution ratio of the first concentrate to create the 5 first layer, or may be stoEped if the proper dilution
8

is achievEe ABA RS EAeLpFiEt (BiRYSWiIRaHORSE LlUibrabR chhatEYshuRPERIE UerR#s the second

layesandiggitibiiee, Brapgy Bédtisppedifand fhepseanndosoncentsate isheanteletedie-areatie wnesecond
distinct layer. Preferably, during or after delivering the first liquid layer, a metered partion of

concentrii& SESRLP Ut oL RIHAREL RSN I0E Serarivaraud ity BFrBehE LR 10 liquid

layer so agil® slens dawndlenelacity Bf dbeyseaend et dyaevdnaniitimélalivered in the container.
Whipping is preferably carried out by a high speed whipping means before being delivered. The

present inventidh il Yetaes 9 Hsls Nirr g B a8 MR e el aRORP L Peverage with the
distinc_tivedﬂs?taha@p@ﬁﬁ&_@ga@hm&@ﬂ@iﬂarﬁ&m& Sﬂ[liﬁﬁgdél@rdaiﬁ@f-flﬁﬁlﬂ cmﬁ:@tigﬁﬁﬂsiﬂg gigpice
comprises at least one mixing means; a water.su and a water transport and metering means to
trarEBportlg?llédr}?é’t%rrS\R/éfeﬁotﬁl%ﬂ’e%‘?f&ﬁaerﬁgaﬁgyﬁégﬁi§f)‘é9{’§1ﬁﬁlﬁ‘g\}ﬁ:@g‘ﬂhﬁ%r‘tdé W?é%ddflleast first
and secomd detig eenvailpies ingividislly containgd by SHEEGPINEVNS)HiRRGRAIRBoRS and
transport and metering means configured to transport and meter each concentrate individually from
the storaf& P85 ¢ e mixing means; and at 20 least one delivery line with an outlet to discharge

amounts of the mixgdeanst dikigdocancasinaieson ai§Rvng cerniador. Lol JNepas sesalgo
provided which includ &hser.in ut means and acontrollgrt at selec.tive;%control the actii tion of the

pumps a8dSTdETo AR IBG URRRY Sy RPSAEHSE: RS OASEROR S TSN URCEE Rser input

meass. Thispensitigdaeansomprises at least one mixing means; a water supply and a water transport
and metering means to transport and meter water to the mixing means. The dispensing device
further comprises at least first and second liquid concentrates individually contained in
storage means; concentrate lines and transport and metering means configured to transport
and meter each concentrate individually from the storage means to the mixing means; and at
20  least one delivery line with an outlet to discharge amounts of the mixed and diluted
concentrates in a serving container.

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

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
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

30 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.



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 second concentrate
with a metered amount of water to form a second liquid layer. The concentrate-to-water dilution rates

of the first and saepsddpyens aseiconiralladonpHsiativeipR hriaihenia rllassiing density of the first
discharged liquid layer hgger than the density of the second discharged liquid layer so as to form a

stable layoREP LASHEMERMVIMEEr s AM QR obgRIRIEAR Ay iag A alFToReFiaiatHe Y¥ebid liquid
layer andyyiskadly shistingbiometircsascend titddayeniiuinecontaingivdddrafesamlyppbesdevice further

comprises a whipper which is activated on by the control means to foam a metered amount of

concentrafd YTy Hrtifde Bredics IRgmetdhesiarsRisiudd Beford i siheehdey@ tidhe second

liquig layeslisce¢lbfarrRteEheIRIBPRY GecaditatienisfaRie dmpieavesniaaivahthe ssfarmpef the first
layer which slows down the 5 velocity of the second layer in the container before coming in contact

with the ﬁ?é’f’f’rquid layer. In an alternative, the whipper can also form the foam at the end of the

dispensing cyclg aftertigaligeidiayaippavenRasd aativereddnnng eRniainer o @&spthsihaspect of the
invention, a machine readable program is provided that 10 contains instructions for controlling a

dispensifg Qedile Gtigid Ly ers Baxs dgen el Yae iR iic 69 Bpkarance of multi-layers in a serving

containers, whergihdigedisprosiTghdarica tRAMPHseEiat lRashisIBevbxing IpaNsdal Waker supply and a
water delivery. means to. con%rol the flow deljvery of Wgter, at least a first and second liquid

contentr PSR RATIRP W@H?ﬁ%?a SPsiReIRGRe A SREa R RS ARSI dBftrol the flow
delivery efidhaclivconnanifateo fileistaes deliveryihnevrithi aauleténmdischrfgasampalsviseoof the

mixed and diluted cqoncentrates in the serving container and programmable control means including a
user inpUiHBENES HHE! 205 HEYRSIEBI8H AN RTH ﬁgﬂﬂléigﬁghﬁ) (%?’é\dﬁ JEEX BT ANE¥cessor and
comprisegieAbmdansdior secaiingtadasve rageasaleatinn siqiatecbyethatdsendhviaughyuser input
means, contained in storage means, concentrate delivery means to control the flow delivery of the
15  concentrate, at least one delivery line with an outlet to discharge amounts of the mixed and
diluted concentrates in the serving container and programmable control means including a
user input means.
The machine readable program is installable on a processor or microprocessor and
comprises:
20 means for receiving a beverage selection 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
25  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,
30 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



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 concentrate delivery time,
wherein the water flow rate, water providing time sequence, first concentrate flow rate and first
concentratemdgliversiine ArenRatMmeseRs valehRre edjstiReihigkatiQuingetiveiadeliver a first
diluted liquid layer from the first concentrate into the container at a predetermined first concentrate-
to-water &ﬁlﬁ%ﬁil‘l}ﬁ’cﬂﬂ Hon@ths for actuating a second concentrate delivery means at a second
concentrate flownéaie RAG_AVARIOAMeH $Scl conerntrate Jalveottinginad esaissthe water flow

rate, water time sequence, second concentrate flow rate and second concentrate delivery time are
parametR\IRTRSHENEGaRY of IRRtiE Hoyidiaraniybishst fhaa Bnaealiad Jquimaldis from the

second cenreantiigdntgdhe container at a predetermined second concentrate-to- water dilution ratio,
and means for providin(%ithe first and second dilution ratios at predetermined values so. that the

resulting density. Bf tRATHAE HGRAGHLS RO #iy R AL PIRR RESURR G IR Sey P it A SIS liquid layer.

The machingiresdaligiereigrw fuHeei eI sRd Meansiipnhaecess feaviireeddnveignatans
communication with the processor and means for actuating the water delivery means according to the

program A AR e G IENRE hHA R M R A SHHEN e B0 eeRTHIE HelRfer g HBURAK 4EHSFiIng to the

programmeanirst ndiseeo it ppveanirid tlalivery dbnasl ivoatdairiee R dealivaiihs firstandsecond
termined first and second concentrate-to-water dilution ratios. The machine

layers at the prede
reab%bleé&‘bﬁifaﬁgﬁﬁffﬁé%é?ﬁﬁﬁ%%y Rre AR e aLtRIHG e Wi e reaseat iR Wiliping
speed fogmkippingiay amount of the first and/or second concentrate and enabling the delivery of a

foamed layer. 15 The water del'vgg/ means may be a peristaltic pump, or simply the. combination of
tap pressure or g¥alify 4Ha ]ﬁfiﬂ PR HiEUBIVEN LAEARS A BT RRHHGH and
dosing mganstsusihabvsipsialticppedos WighiDe saripiiaumn obthie: Biiawing®r second concentrate

and enabling the delivery of a foamed layer.
15 The water delivery 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 such as peristaltic pumps.

Brief Description of the Drawings

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 general schematic illustration of the device of the invention;
25 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.

30 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,



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 general
schematic illustration of the device of the invention; 25 Figs 8 , 9 and 10 are examples of dosage

settings ¢oMresRPRYNhIESMeEhMabAtD SxaNIResohtfRAATHS: Migsdlabiachaseehetagraphs of
multi-layered beverages as obtained by the method of the invention and corresponding, respectively,

to exampl88cERBae Brlpuedisdtbeatsidnaids ieeppsrdhddhedassliineiresiyebiastatifvention

relates tqg &ews Bwthachfaoaetieringaviomatisallyeencarverieniyrasmulidayeregdbaverage
through a,disFensing device where amounts of at least a first and second concentrates are metered

from conEétthsid iayapashRaed Herai ameiestdne QuUdHd fUiaNCEREaTr AT 55H6BEry mixed with

a dilgent cprgferabbeianle aehativiaserwbelothe 1ayosegurptiysdisabagegripér senodLoimiates. The
metered amount of second concentrate is diluted with water in such a manner that the resulting

density oMt igGiFnadlss BHtA P JAY Bhs REALPEB Lk R CnERMAAE and water is less dense

than the first liqui@ lay@daskiained femdhampteretameisnted Bistaagsantadandbdismaccurate 5
control of relative densities between the |ayers of liquids including proper controlled dilution with water

enables BB SERIBRBRAHS AGER SAERIHR M BAAME erhanthti PRBREEMYates can be

transporteanagid snetene AR FFASHO (b aNA PSIEViBEh UV CaNE SLISR AP PMPIAING EARARMm Wethe
combination of gravity effect and a control valve. Pumping means are preferred to transport viscous

conlentrBES BUKAEHEARY YRS PRSI PHOSTHVBIPARS "BiRsFA) PSS ps whose
pumping ¢atesigen be precisely controlled. Stability of the multi-layer configured beverage is found

when at least liquid layers are visually apparent through a transparent container, such as a glass,
over a period gf\%ﬁ‘\ Yort e rauH X%Cl‘?ﬂ)ﬁﬁ S?i ;B’reé/faer@ﬁlﬁ E?é\%(ﬁWz‘ﬁnﬁ?/Q?ﬁ?ﬁ NSl iR erably
more thaad QiddnIinpiese it neioialiy, daaspestlocwdddyer, isialses abirinedy mpsinedtbednetered
amount OrLgrrg tthan two minutes, preferably more than five minutes, most preferably more than 10

15  minutes.

Preferably, the first liquid layer is also obtained by mixing the metered amount of first
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 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

25 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).

30 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



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 liquid layer. The
initial density of the concentrates can be very variable depending upon the type of product delivered,

e.g., coff@aenacaRr i io s oppeiShdiawersr o Ry Rdivsine i dinal deneityiné hei/tieastivo liquid
layers in respect of the desired relative positioning of the Iaé‘ers in the container, i.e., with the higher

density IRFERHENGWIsHEPG b ietHBa shramdSnarg B e Jel Y wis ibmEmSIRe IV 4% 4B en

surprisingly feund ihat, ihnas pessiigdmaskienedhs rerRpratianwhen larder varstyepptable multi-layer
beverages. The "concentrate-to-water dilution ratio” refers to the formula: (Flow rate of concentrate

multiplied’%f)?rt‘?oncentrate delivery time) divided by (Flow rate of water multiplied by water delivery

time} 30 The tmectaiwatgraieliveryinay exseac ieuine fardbadelivennefitherronaaatrate, in
particular, to reduce excessive flow rates and linear velgcities but also for preventing cross-

contamir s b PLRe CORCFRBAS AR B Snrat ¥o itadirshehordsns el donHaRIARY il @vigter

delivery tifeaiigithecperiagkaasaddam theigtarkion sinteRiyalerdisaansingaibevwisnayswater is
stopped or, at the latest, until the time the next concentrate starts to_be dis%ensed 7 when water is not

stopped BESFRdEY I [ S AR R TR Ralay P A SUnFdn SR SoHAREE LIS from the

start of the sesprRtcaonsariraititdelvans terfhestimedhnivyale i tpgi @ battbetatesthdntilaisext
concentra%e starts to be dispensed \ﬁ/hen water is not stopped before. 5 The control of the

contlentrQletd SRRSS P Ao HGRLs SR B t5 B B SHMAN SAHE of the concentrates and,

consequently, T9rReiust g «bae iy @nig dicaiel daysiisthdhi ehtar eislelivere doitdhecataimer so that a
difference of densjty i’gs{icr,eat between theTH\ﬁ/o Igé/ers of Ii(i]uids which |s sufficient to maintain the
layers spatiQHY A5ARAE TR PaiReraiehe RS R e G R A6 EMEEL e density of

the liquidshdoinereasing she. diutinm L0 diatselids dulcalseattastsihi lnpayaileel theoesulting

o T RiEeus Copenties o S pn ol st e onan sl amount
15  temperatures which so effect their density accordingly. Typically, the hotter the liquid is
made by hot water addition to colder concentrate ,e.g., an ambient or chilled concentrate, the
lower the resulting density. The temperature of the layers can be adjusted by controlling the
dilution rate of cold or ambient concentrates with heated water; with the temperature of water
remaining the same for mixing with the at least first and second concentrates or, alternatively,
20  the water temperature being also set at different values according to the layer to be
discharged.

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

25  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

30  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



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 addition
to colder concentrate ,e.g., an ambient or chilled concentrate, the lower the resulting density. The

temperatpg i he @R ar Lenein e Biys GRRHOHIBE: tiea dibiiRNRRisefCAEs GEAMbiaat

concentrates with heated water; with the temperature of water remaining the same for mixing with the

at least fitdiushihediBtigTEieAtcRpecBirag i waigEOT dguHRS Mheofden arstlransenitso set at
different vaips ascAyANGLOHAR 1BY IR REislischsiaatkahereiaserdt bashnemdannk shaidhe density

variation between at least the first and second layers is important to create stable and distinct layers.
More partfigi2ithe density variation between the first and second liquid layers in the container is

preferably contillgditondf0e areatifetRighestian Sbddee Nty Vgt ipuaidhan Q. 1% led to
the destruction of the layers after a few seconds. Even preferably, the density variation between the

first and SEETHA BEINA SR -LbiRdiderséontrolled to be comprised between 0.1 and 40%,

more preferabiyhresfflebiRed 08 conastPratesritb fhomdriedPasensityt variatioRoaiaeyevdn% usually
results in 30 undesirable texture and/or flavours. The density variation between a first layer of density

dl and a SMUGRIERPISOAENETH X399 O Bthiietdy HRE SRR (ICG 2F s 2-0n @ preterr@-example,

the first conceBl&€ ds anrvills hagad eonsenlraie angihersgs@mthitooeptirdtadsawatieshbared
concentrate. Coffee based concentrate is typically denser than 8 milk based concentrate, since it

contdins RRLERCHTSL foliFSTRAY Brérertd tndtdctied tcdbfuatine sRiffserars o feentrate to
water, fordiletingthetaftradasat co0nce piedteabbopepasati ety doyeo thaodnaflasuratieiaf concentrate

o i o SR e Cotcanils Tl S conepntlp g regably between
concentradgihasmriefesabiybebresrad &0 65 wafd toialisolidsReadnttdrey efaratly datgeen 50 to
o5 Wt.% ?V%%r%i[slpneli Eigo rc%\rllltt at%fh%%t\gl(? wi. j%ot%tta sldﬁgsga/rrlﬂl_c'offee concentrate had 55 wt. % total
15  solids.
In another example, the first concentrate is a milk based concentrate and the second
concentrate is a cocoa based concentrate.
The cocoa based concentrate has preferably between 65 to 80 total solids and density of
between 1.20 to 1.38 g/mL. Excellent results with sharp distinct layers have been obtained
20  (with a cocoa layer on top of a milk layer) with a ratio of milk concentrate to water of 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
25  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
30 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.



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 have been
obtained (with a coffee layer on top of a milk layer) with a ratio of milk concentrate to water of 1:2.5

and a ratio of goffem sanaany st WAt &l 1ad pMIRIGIN MK eencatkataihadBO Whidnialiak solids

and coffee concentrate had 55 wt. % total 15 solids. In another example, the first concentrate is a milk

based cottbiftiute hn drasss sdesify- Berieshhany )es ilowdatpsbe ¢ badetLict Ret¥5eBd Hased
concentrateips priRiably Hesvweanios. 1@ Wasteiahgehsisansddansity 0t dehveemit 204q 438 g/mL.

Excellent results with sharp distinct layers have been obtained 20 (with a cocoa layer on top of a milk

layer) witfeSRX oot IVREE O QBB Yorila R Bre sk Bl st Ierere corate CsHBePste to water of
between dablame k. 32d e iabliJedhevdigs ik ispacaairie frarBwitdtotia) gakds and cocoa

concentrate had 72 wt. % total solids. Importantly, the first and second liquid layers are delivered in a

gentle maHA& PRithE OB QBN ART 5 DN RS RIS BREQIRET {R1iMfRAzing turbulence when

delivering the figuicbAayeiais PN QKRNS t0sereria@mMdMRIBRIDINSLNG playetsI Y RigiGam amgentrolled
primarily bg@ maintaining relatively low flow rates and low linear velocity of the diluted concentrate out

of the diSHBRANNSEHLVIER 1P md-camari PisécraR e Rt iieu By ilisting the delivery temperatures to

produce a tempgs aswedgrpdisnimt ik eaagasisaiel anahditutiona water éorstien firsapebreepRd liquid
layers form concentrate-tg-water dilution ratigs that also can be adjusted relative tg each other to

provitie d'pEr SRRt I\Sv@?f]c%i}ﬁ‘ﬂ%}é‘@ﬁ 'Eﬁ%rﬁrgi DEAOLLESRY SIS BBﬁlEa(fﬁélngtgP €ast 5%

with the sereaintk layasdvaring ia lighaketempiesaiaitean the first layer. 9 It is important to control the
flow rate properly since it is used to dilute té]&concen_trates and adjust th .I%/Oerﬁ{c}fnsi y. Preferably,

water flow rate SHSI DE RS HRFE § HERNEEh YN HiPRSASRRRS AR\ S OVt W€ found that
a water fiasoeadg gneateleanRomeliguiesiyons the ddyaisafolates fovexateberyeansSée a0 mL/s

allows to create distinc a3 5. sfgble Iqyer; Fdges,of e layefs become sharper by, decreasing the
15  the container. The flow linear velocity refers to the velocity of the flow of liquid, e.g., the
flow of diluted concentrate or pure water, which exits from the outlet or nozzle of the
dispensing device.

Preferably, the flow linear velocity should be within a range of 30 to 120 cm/s, most
preferably 50 to 100 cm/s. Flow linear velocities below 30 cm/s also compromise total

20  delivery time which thus may exceed 60 seconds. At flow linear velocity higher than 120
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.

25  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.

30  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



mL/s but this compromises the delivery time which becomes too long. The concentrate flow rate is also
maintained below 20 mUs, 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 seconds, most
preferably 10 under 45 seconds. The delivery time refers to the total cycle time from the push of a

button towtfie tinR e heveRaisAirReRsehiIR CRRRINS e MyRIHRILQ fi@RIR IayprsRilyisually

distinctive appearance and stability, the flow linear veloci@/é when delivering the liquid layers, must be
controlled¥3BR ¢ 50 Ny Dol EIRYEIRG MBS OF BE T B MICHBBAIGHDLIS YBRSEity tends to

create tog,papich turbulence in 15 the container. The flow linear velocity refers to the velocity of the flow
of liquid, e.g., the flow of diluted concentrate or pure water, which exits from the outlet or nozzle of the

dispensing delficd BrReSRIBIGSRAE AOWMGHREUSR Al EHRNdoBE WitHirRiedariyehdhredBsto 120 cm/s, most

preferably; §Qfie.h0§ caiceRWiReaaelagdiasyRglmw SR 6i0/giRieA contpHRMiSE tatal dthselivery time
which thus may exceed 60 seconds. At flow linear velocity higher than 120 cm/s, the layers are

destroyelSireblshar RGOS A Ghix together rapidly. At flow linear velocity of between 100

to 120 cm/s tordeliNgr aulirst laysicAdeavsingtineeris g igaabherreguisadhefarerdelivesing the second
layer in order to have the bubbles sufficiently collapse, in the container. Pausing time is preferably of 2

to 25 seddHAPREPABR GO Aty SRS S MHRIG INGE Hafdh SRS TheeHie Bt Seian Hvo

concentratgeletdepyeisies. chhectiicknpsaiabtheildyesseeandr et e asdiaigyte senaumer's
preferences. Tfheﬂ thickne%ilratio between liquid Iz%ers could be from Q%to 1:9. Thiﬁfle ibility can be

achi@ved!tyPOdRGAEHEABEIRY Set i deaMetd Yo JaKg TRt tied e srsardirigritignt is also

important &) waictieadeensty vamationdsivyeen the layers. 30 Lower temperature reduces turbulence
and diffusion and therefore, con}ribytes to stabilize the layers, Therefare, Iaglﬁe?[s,tem eratures are

more critical férHOEHETEARYES FHEFEYIHRC FAGAS Dt EaRt berSEiraSePatRs it Fhe layers
temperatsgesmaan bl corirolleddydhecrdiuiiamigiie aod cambinationoabasnegstratuwite hot, cold

and/or ambient wa er. Temperature raplients between a first layer and a second layer of at Iea&_‘,t 10%
are preféE?é‘B,eé6?ﬁflfﬁlm%ufo'€§%}q§§8ﬁgﬂélﬂﬁ ‘gbﬁ]ag?etﬁéﬁ {Wél@p‘ﬂé}%rrayer. A temperature gradient is
optirpally 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 top of the higher density layer 10, acts to reduce the
velocity of the second liquid layer 12. Therefore, the subsequent lower density layer 12
traverses and diffuses through the layer of foam 11 while its velocity gradually decreasing as
it touches the surface of the bottom liquid layer 10. Turbulence is thus avoided between the
20  two liquid layers 10, 12 which, in conjunction with the density gradient, and preferably
temperature gradients, between the layers, enable to finally form distinct and stable
liquid/liquid non-mixed phases 10-12 as apparent in 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
25  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.
30 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 on top of the first layer.
For this, during or after delivering the first liquid layer 10, as shown in Fig. 1, but preferably just before

delivering the agqaRddicipphlayeinli &f 19ves dpasidtiodhe ¢rNipiBRioPumstaieshiadianof
concentrate is mixed with water and further whip&ed to deliver a foam 10 11 on the first liquid layer.

The foanf!glerEo¥IBWEINAR (e VRYSER M S EUIRE FgaiPmgbr ey etpsch i deiliRiEd in the
containe &R ©anNsfaveERsehittel tplivenrtite-6apaisp b signficantidecteasad sineadhe second

liquid layer can be delivered at a higher flow rate than if no foam layer would be formed and without
risking toIANARP BRI fRd ThfuRIAS e PIAIAREISHHAMGER. of LUiECaRER'S Sdh Y HGhid layer 12
is dedivergglitth@GoakRIROF, a ihe-doh&lnihakRas bRER werl ek eBrihentopt tha dighertglensity layer

10, acts to reduce the velocity of the second liquid layer 12. Therefore, the subsequent lower density
layer 12 Haddryes bainediet ughan i hesisnal b o dirtlaxanhutie waidas Grdrasity ab&easing as

it touchesdfshguiiage of the bottom liquid layer 10. Turbulence is thus avoided between the 20 two
liquid layers 10, 12 which, in cgérll?hunction with the density gradient, and preferably temperature

gradients, betWeRRTIETE) SRS o 5 Y ¥Rt isah ?%W%ﬁp@lﬁﬁ]&dﬁﬁmﬁt%ﬁ%ixed phases

10-12 as|appakankinshigd?. fRafemlbminedayamnahioan inoblanedhydohippiag drampunt of first
concentrate to_form a layer of foam which is delivered onto the firsg I(ij%léid layer. Then, after delivering

of 28 the WEOHTHRAIIEY& SRR BIOLHPDRY B PR UeNSt) VoHThAPSLRITRREERTIY of the two
other layeesdefiligrsdsisi pu sheshinethg cuifageaiplthedcaniainac bys the\serondtaysry wither is
comparatjvely higher density, so to create the foamy surface of the beverage. The amomf first
concentrafe VRTEH RO UMY Efe%‘é%?é‘h%% fﬁhe\?giﬂﬁﬁ%dé?fb(grﬁx\ﬁﬁﬁ@ﬁ Fsef%‘&b BYBYeIE BV erage

30 A layapbehicamaouldiisd be:ebtriRedihywbippingan8rbe deliofeantentaiee:ef milk
o D 2 YAl oL i S vt el i, S fer o oam
15  portion of the first concentrate is whipped with water to form a layer of foam 11 which is
delivered on top of the first liquid layer. In the next step, a liquid layer 13, typically a sucrose
layer coming from a sucrose concentrate C3 is delivered at a density d3, with d3 being
controlled by proper water dilution to stay at a value lower than d1 but much higher than the
density of the foam layer 11. Again, water can be maintained constantly at the flow rate of
20  between 5 to 10 mL. The proper dilution ratio may be obtained by delivering a dose of third
concentrate, e.g. liquid sucrose, such that when it dilutes 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,
25  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
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

concentrate, sugar syrup such as fructose, glucose, sucrose, corn syrup or a mixture thereof,
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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
amount of third liquid concentrate and the mixing of said metered amount of liquid concentrate with

water 5 aigl Higedaly@tne oh 2dhireney Antpemesiaiadiguiddayeardr thaconaingy dhe dresipief the third
layer being set higher than the density of the first layer but lower than the density of the second layer.

In a prefdFREUELEHARE cCansrATRET YR i< Bradiargfail iy proshpreiesisddigid atumilik, is made
from a firgh ik eeamdaiefokaensaightdsheEensity iy i st Rrrd QocantrIing therjasioneh-

concentrate to water as aforementioned. Water and_concentrate may be delivered during the same
amount SFM & AR RCERS CansERERI b rares dbsl Y i A Ele PRI IS HOBULH L5 certain flow
rate gdjuptredtedaahaxceed a certain limit over which too much turbulence is created. For instance,
water may be delivered at a flow rate of between 5 to 10 mL/s. Water could also be intermittently

delivered. PrefelaBiStsdqtrddhisadintishidreihmar dsohciomad fommsed dn Fater to form a layer

of foam Ibivbiginis. Beliugiascenctarehiesiicsbdiaeid Jayesitd R ihddexnsiapd el@iddayer 13, typically
a sucrose layer coming from a sucrose concentrate C3 is delivered at a density d3, with d3 being

controlled b ISt W& HirGtBYeTo"dte) APRCg S ey Shal dntheh s Highy FRIHARET density of

the foam layer MWhAgaioiateridaniejnadianrn epnstanthaat thaiflavasatanfaddddaiwess 5 to 10
mL. The proper dilution ratio may be obtained by delivering a dose of third . concentrate, e.g. liquid
suct8se, BAXHTHAROHAR ﬂu‘fé%fﬁafﬁ'étmgf?guﬁéﬁ?l‘ff/ﬁ?fﬁ/@?%ﬁﬁs%t%ﬁs@e& &first layer is

achievedvarhia foaedeyerylih srrves: iuikedyerithavelamined thediditiod sBcmeselayeiolhdtywhich

settles gently above the surface of the first layer. Finally, a liquid layer 12, typcically coffee, 25 is
dischargéﬁf%ﬁetsnsél%%ﬁfaﬁ%arf %}‘E\eﬂﬁﬁ‘ﬁ?ﬁxﬁﬁéﬁ%‘%{l&&%{%@ﬁ% Hig{the %}%‘f 5 BYRddnsity d2.
The densiijlidgriacais) feainitoeshtmtee the Anvest dspaisticothies densitie sagtiaod3 @l theltiquid layers.
The foam layer also serves to dampen the liquid layer 12 so that it hits the surface of the intermediate

layer 13 REACHERFREEY DBIocity. While the coffee concentrate C2 is delivered, water delivery is
mairfained at thEhsetbavenataeingpidilhef@ropear @ilatiany low density or specific gravity, high

solid content, low water activity liquid product which can preferably be stored at ambient or
eventually chilled temperature for an extended period of time. Concentrate in the present
invention contains typically more than 10 wt. % solids by total weight, have a density of at
least 1.05 g/mL.

20 Referring to Fig. 7, the preferred device 2 of the invention comprises a series of
storage containers 20, 21, 22, 23 for storing liquid concentrates C1, C2, C3, Cn and
concentrate lines 30, 31, 32, 33 connecting 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

25  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.

30 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
concentrate, sugar syrup such as fructose, glucose, sucrose, corn syrup or a mixture thereof, 12

flavouredyigeidroniin CRIQARS AR Havau s Plantdigdid wriastsusideh @s tearanaantrate, fruit
juices and concentrates and/or mixture thereof. The most preferred liquids are milk, coffee, cocoa and

sucrose COAERHEAtERE RAIKMIERER) RerBratRE 1D hedying ysreaniRP bty dain fRithEing
concentraipperiiaieranes. is v erdendaipyeni ik abkained itiaah e shqise romdaindemittenit imust be

noted that a liquid layer may also be formed from more than one concentrate. For instance, coffee

and sucrie RtERTRICHT BOR OhIiBY A deniag sy Laadnenatr falractiresasysramchsppears
distinctivelyefiami Mhehlayers s eontaines Yappuarkingewith dipitilticeSoxhieh AMpigally have
similar density, added solutes 10 pla)égn important role, even greater than product flow rate and

pausing &ETatHE L28Pecd\RANIARSREDR RSHS A8 Th &N TR &S BS TR PP B Bt S i5eBH IO of

variable gauRts @nRAlUIESSHCINAS AUGR GRNGEIME AepeBYnadjHsingothrl pid taRaRoNathe
isoelectric point of milk proteins, fruit concentrates can also be dispensed on top of a milk layer to

avoid milk PrBRNABAghReBAEAS Hieals8 SEBMF R RIBTRaTR Yem b isyaickivER oW density or

specific grguitypighg $héi eaioiamt alwnalie i aesivityl liguiy produet-ywiehTanppietierally da stored at
ambient or eventually chilled tempe‘%ftu.re for an extendea)feriod ofH ntrate in the present
e

me. Conce
inveftion REhSSHLAS SReAl Wnidpeaiuriots ! dhcsdiiqRassebtauidsigHt! e Brﬁ%ﬁ';ﬁ%f%‘fﬁs [8ast 1.05
g/mL. 20fBehatingitecsitverlatfiespaie pedideMieei? mitthaidyenlian Camptsgs aostdivs gheateyage
containers 20, 21, 22, 23 for storing liquid concentrates Cl, C2, C3, Cn and concentrate lines 30, 31,
32, 33 cd ]é’gﬁﬁdoé%@ﬂ%@zoé”&ﬁﬁ{é e ACEIMN A Hixing chamber 4. Each concentrate line

connects to the Deétaevisidfiehane pprigislacstorags, scantaimekeaodislopstativelyl esgagrd in a pump
50, 51, 52, 53 of the device whose fglnction 1S.25 (50 meteI[ the concentrate in the mixing chamber.

PreferabW’C Eﬁ.'gm%ré%&m?é B?§H l&e%glgEZIHg evice. The contro system also comprises a user

15  input device 91 such as a switchboard. The control system is arranged in signal
communication with the concentrate pumps 50-53, the water pump 54, the whipper 7, valves
55, 63 (and the others) and eventually the heater to control these different components on a
simple on/off mode or, alternatively, on a proportional mode.
The concentrate lines 30-33 and water lines 34 are further sized to control the flow
20  rates when the pumps are turned on. In particular, the internal diameter of the concentrate
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
25  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
30 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 mixing
chamber 4. 30 Water in the water supply line is transported and metered by a water pump 54,

preferablygthewahulopRREesSANATIERAMEKINHa2 B8RNED fRA N | RINEelifalassWater may be
supplied from one or more water reservoirs 60, 61, 62 or, alternatively from tap water. Water reservoir

60 may CEMATAHBINFRECTEQENAIF BRTHEF EEHAAMEHREE TSRS ARY TEEMNIORs 60T RREbRSin just
ambient yyatgssipglegtive dRlivennefingta chillad of ambienicleiwaterfieiewBRaNRIsaisycarried out
by a three way-valve 63 under the control of the contrgller. The hot water can be heated by a heating

system (WHSROHR)PYTP JBEbITRIRBE tERE dhdre REHE STEMRIEINTRY <Y MERT R BEUTSH fstance, a

resiggive peabsslemenidihiavaier resebidisatt ftharcandasianihaating systesmifpounted along
the water supply line. 5 The mixing chamber 4 prolongs itself by a whipping system 7 capable of

foaming SfPRiSPgEhetatd FoRMBY SortdretsE BB Srage. The whipping system may be of

different kind suth assengsIpicatyapRhdiskedtdhe anmhehitepdispansiagiingisdedns e discharge
line with a nozzle 8. The nozzle may also comprise a pinch valve which restricts the flow of liquid

passing tHEHReIHIRTEh SRt RnESdBRYBiRal BYRA oM AR AT O I VAR %M Bithus regulate

the flow lngargelanipp@iiiae discharged liquids within the preferred ranges to form the successive
layers. The pinch valyve _is not mandatory and the nozzle could be s:;zed to deliver a low linear velocity

at the required A% rates? b aETikS Rir{st &5 demRadimand et emetically S b ey gt wil
generallyviicidetadines Raatbenpeiiodereaexgizing:deniceyd gueonielsystempalsagamprises a
user 15 inpugﬁa%\slice 91 such as a swijtchboard. Thle control system is arrarm% in signal
communicit S O WEE R 485 IR L5808 3 Lot feBn A0 AT 51 & HBREE P valves 55, 63
(and the efoarskand ey asitaiputhrehsatemioientoténasadifitae id dampenanimebacsimppiieon/off

mode or, glternatjvely, on a proportional mode. The concentrate lines 30-33 and water lines 34 are
further s19LAHB ELRB S HE ISR DSt PR I e B P B Y e BAER BAFH R the ternal
dianeterefbaseencentshieal inrbi aacdcsiataicknestaie: diffareiiiggo siaathiedcenii@stheeconcentrate and
water ﬂo‘évo;l%;gﬁer 90 activates a first concentrate pump, e.g., the milk pump 50, and the water pump
54 simultaneously to meter respectively the milk concentrate C1 and water in the mixing
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 activated by the controller to avoid making unnecessary turbulence in the
layer of liquid.
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
25  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
30 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 during a certain period of
time necessary to dilute with the concentrates or simply add water in the container. For instance, for

milk concRipthats t6aifeR GRRIsE MHIRIQ NthGoeee: §RARANILRIR RS InesAgierPstiNelysSiged at an
internal diameter of between 3 to 12 mm. Water and concentrate dosing could be provided by any

means, HSRRAS WHERSYRIRP IR H BhaBire 3o i ABfSdor dosing of concentrates with a higher degree

of hygiene sincan 3g:thetesgparariacbhatwasney e adibesRsithpdiap Waterosedy also
dosed by tap water pressure without pump. The control s?/stem 9 has a programmable controller or

processaPBBPanld WEEE RSy ARERRTR 24 <R ReiinAlethieabh Withthse Utbesrmiaic%Re user is

able3o mpkevwspppetians afivasiomsinenssagesnivithoyadieus-diflase bt meltidayerd eharacteristics. The
14 programmable processor may include a machine-readable program, such as softwares resident in
the procéggﬁ)‘}l.e?ﬁ% machine readable program contains instructions for controlling the dosing settings

for delivering a vatigiedimufidayeketsheyeRgesatedbich Hpikadyininakide: thedReimpeandnvhipper
settings, e.g., specific timing sequences for pumps' activations, 5 pumps' speed to. determine flow

rates of the'WAIEPEhdl SHIEEMTAIEE NG TREAF JBFLRRYS HHiHEAUSE S0 WARS Yt aRFA1Snd other

variablesgahhe @sseidayl afeamprnastsingontRlsutbnisganther@graning dtmp el naedtothge further
described herein s#nce they are of typically known technology in the domain of beverage dispensing.

10 Fis. TOXURE FHSTEMRS e el XeNpia e B Ashi o BUE RSO BefiverhE"8 Sisually
attractivenfaamerabifiJaye rashbevesame Wi dwo igtichiay ersnAToinpew digiratdsarntaesd by the user
via the user jnput means 91, e.g,, a touch screen, a switchboard or equivalent. The user input means
transmitsPth e?%lfé‘(/rgﬁ%r%gﬁé‘? % t‘flueeg%grammable controller 90 regarding the chosen beverage
selection from a plurality of beverage selections. In 15 response to this signal and in accordance with
the identwmed settings, the controller 90 activates a first concentrate pump, e.g., the milk
pump 50; ter pump 54 simultaneously to meter respectively the milk concentrate Cl and
watgg in the mixing

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

20

Example 1.

A Cappuccino type beverage was prepared using the dispensing device of Fig. 7 from
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

25  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

30 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 activated by the
controller to avoid making unnecessary turbulence in the layer of liquid. The liquid layer delivery is
followed bythe:deivaryset arsmall foaniay srofic: thisivbigfarsvihadirsidiavie seneemiatepump 50 is
turned off by the controller, the whipper 7 is 25 activated by the controller to whip a residual portion of
the concéhirate¥fitn GaEARlsHfiMMg 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 hown in Fig. 1. It can be noted that the layer of foam 11 could be made from
30 apy concenfratepplithendayvise builapieterencaripaivenimmakeaidpbiaer theisameuspnceniraig Cl
which serves to produce the first layer of liquid 10, e.g., reconstituted milk. The dilution ratio of

concentr S8k PRSLGrABH e 304V AT aRCHHENC the whipper is on, is set comparatively lower than the

dilution ratio ohoneeRtmtpdatia waterHeithRliIStiguide@ysr stitoteelyiprasa thevameuof of s

concentrate is preferably a small amount, e.g., about 5 to 5.5 mL/s 15 during 5 to 10 seconds, mixed

with a larg&-GudhgPsdvaier, 'd.gecrd mirS diithy A8 8ne0 Bty R SR TRIEHM g8 atithined at

high speegén thearnexivatep,dite contsedecaciivatas thasegonddeasee ntaieiommp,ieng4 thaiteffee

pump 51. while the water pump 54 remainsgctivated to mix with the second (:Qn?ntratﬁI C2. 5The
i s i

whibper (3575l DE Faen aser Folimg 6P aehdtiohig g ssbihiercalied 18 Pagii! Ul

Additionahimpievamentsivaylibenrermideddo hwmethod and device of the invention. For instance,
distance betw%?p the nozzle and b vera%e, container should be within a specific raél#é to avoid
d ¢

splashing and’cf&Hthg e Ut ST i SRES Kha Wes'ai st 3THRE 18 HERd&termine

the angle-heiwean dhaingialehandvihiadérdihe1ogntainer. This angle may preferably vary from 10 to
120 degrees, preferably from 20 to 60 degrees, and most preferably from 25 to 35 degrees.
EXAMPLES

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 in on-mode created more turbulence and 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 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
25  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
30  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 g/cm3. 20 Example 1.
A Cappuccino type beverage was prepared using the dispensing device of Fig. 7 from milk and coffee
concentrates. Ex&GapRugCcino with two distinct layers was prepared using the following procedure.
Temperature of water used was 85C, and the concentrates were 25 dispensed at ambient temperature

(15 - 25C). ThERHCGEIB WP O PRETEaRME WEPBE LT B RBRK e d 1081V EHe WS And\ipkice

concentrafgreatybou rate @hesJupddssiferyl0 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 dishBHYHE¥AS DaraASEIHAaIANMNSS: remaining in the tubing, thus creating a layer at 70C.
Coffge concentrate, at flow rate of 2 mL/s, was dispensed lastly with water at same flow rate as for the
first concentrate (6.9 mUs but for 2 sec). Differences in density and temperature between the milk
(2.024 g/cm3 Et’—‘ég@e—g:nd coffee (0.996 g/cm3 at 77C) layers allowed them to remain separated and

form visually t@histnieblayssspiseebiowts plopabe N afustaspreny v sate WRswWhlppHk/S:akurther,
the layers were very stable in time. Example 2, 5 A Cappuccino type beverage was prepared using a

dispenseMSEhELBH YR dspoming fRIcsalad Seydrgstds wt) concentrates. Milk was dispensed as

in Example 1, falewadhyiscrasevaydippahadatkatave! dfount (s fdispensed after 11 sec for 5 sec,
and water and finally coffee concentrate mixed %ith. water. The water and sucrose concentrate formed

a déflsity varigtichaP B3R e Roysrse iy ayer)>0.981 (coffee)) which allowed the coffee

to partially distribute in multiple layers. The delivery rate was 7.5 mL/s. Adding sugar to the
formulation, h%IEed to gweeten the product, and additionally
ample 8.
Cappuccino type beverage was prepared as in Example 2. However, milk was pumped
for the same amount of time (10 sec) but cycled three times successively as shown in Fig. 9.

15 A sharp and narrow coffee layer was created.

Example 9.

Cappuccino type beverage was prepared as in Example 1. Temperature of water used
was 4°C and of liquid concentrates was ambient (about 23°C).

20 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

25  (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.

30 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 in on-mode
created more turbulence and decreased (by incorporating 20 more air) the density gradient between

the milk and caftap fagstionsdHiguradatdaexaoile ik 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 25 for 250 mL beverage. A sharp and narrow coffee layer was
created (FigurgxiiplExample 5. A Cappuccino type beverage was prepared as in Example 1.
Temperature of water and 30 liquid concentrates was ambient (about 23C). A Iaéered bevera(li?e was

obtained (Figl¥dk55h99okta apslecaiespisticSisBagisd et daliasiftédadd s dinZexdnine

Howsverp milknang cRfias cHerRICKGIRE AMPolimes socessively. A multi-layered beverage was
obtained. 5 Example 7. Cappuccino type beverage was prepared as in Example 1. However, the

whipper was tarREliBle i fepEAy A SHRERSSEr 25 sec, Fig. 8). Layered Cappuccino was

dispensed with lower amount of foam. 10 A sharp multi-layered beverage was obtained. Example 8.
Cappuccino type beverage was prepared as in Example 2. However, milk was pumped for the same
amount of timﬁ’@@—%@éﬁut cycled three times successively as shown in Fig. 9. 15 A sharp and

narrow coffee lyrriwas #£1e@i@dn punch) was dispensed at flow rate of 0.9 mL/s (for 30 sec) with

10 5% sucrose 0 solution (for 20 sec) and fruit juice #2 (ruby red grapefruit juice) of 0.3 mL/s
(for 15 sec). The average density of the fruit juices was 1.06 g/cm3 (Figure 16).

Distinct layers between the fruit juices were generated by increasing the density of

juice#1.

15 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.

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 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
30 finally coffee concentrate from time 26 to time 30 sec. (i.e., from ty + 26 to ty + 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 conditions: milk was
dispensed from 0 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& slgR) pnd 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. 30
Chocolate be &a@mgﬁr@@grgaverﬁme SraadispeEempie S¥atPliatdromnd itk and
chocolategopsgatratadsiingelate concentrate replacing coffee concentrate). The chocolate
concentrate had flow rate of 0.22 mL/s and was disgensed from 46 to 52 sec, The WhipPer was in

off-mode. 18 AV Siate PR TALOBAHRE Ih BFDIAfIK-EXENBIB 12 ik & r6Edidd Entasoffee
weresdispegeadeatiiow tiated &b QBLmliLs, B.#2mLI9 avd), akidthanly/snt auxeshwil watepat flow

rate of 2.6 mL/s. A multiple layered beverage was dispensed. Example 13. Fruit juice #1 (g%reen

punch) WS 8isHeiked LMo tate B 0.9 MYV BPRECY Hifth H6Bokld9r886% Ysttid(tor 20 sec)
and fruit juige #2 CORYJSATGEAP@TIIE iR abP B ySrefoe k8rsaCIvak I Qverage density of the fruit

juices was 1.06 g/cm3 (Figure 16). Distinct layers between the fruit juices were generated by
increasing the USHRY) GFUBRLREr B R AR BIed B IR BN EE NS pE BeVaPLgi WES 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.
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.

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 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
30  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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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 using a dispenser as in
Example 1 from milk and coffee concentrates. Water was dispensed from time to=0 to time 30 sec (to

being the starting el HReAN MilaiiaSHisPaNSERL b ETREAOLOWiiNes B 186618, ifr@iy to to to
+ 10 seconds), and 30 finally coffee concentrate from time 26 to time 30 sec. (i.e., from to + 26 to to +

30 sec.) W0 ROHEY TSR LB WY Bt Do S S BN PY AP FHH s P Lreehtptitl Ylelivery
time for lgyaredlyeraiaaenyas 3saamhuisUplidistingh ek weke inetdantdhadayessivrie very

stable in time. 19 Example 17. A Cappuccino type beverage was prepared using a dispenser as in

ExamplePFr6HHilke - A5lres may LBA Lo e aRping: {Ssb 6L REES FEmGhE D& 88 sec (i.e., from

to togo + 28 seunhBrilkownst bedishenseddraparting GtaikdsRGiE ddartd o Adsecarianepiaally
coffee concentrate from 22 to 28 sec. (i.e., from to + 22 to to + 28 sec.) Whipper was on from 11 to 20

sec. (i.e. OGS 4 dERsiy8radins ey SpdtataRiNa R $6 thafyerainEatas Hguid/mouenda..

Visually digtinctiiaiees Mg flasmedand thedayelscvereoeinstablelsriipeyr 1€ Fxamile 1o
Cappuccino type beverage was prepared using a dispenser as in. Example 16 from milk and coffee

concentr&tts RS WHIE S SEPR Y B % 9 THBEN A A, AP O WHE B R ik Sas

compareghio ihaififuEsanapte dbioandd/isualycistiogtdayeim were dainied. indrthekethedaygisavere
verE){)QstabIe in time. 15 Example 19. A Cappuccino type beverage was prepared using.a diﬂ:)enser as

in EXampied8 HEr itk SHIASHESUoMEEAHIEY, BUPHRA WRTpEE o i RGp S dmportant

role.
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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 were formed. Further, the layers were very stable in time.
Example 21. A Cappuccino type beverage was Bresaqed using a dispenser as in Example 16 from 30
milk and coffee concentrates, but with whippe 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 custori28H HEBERERHS on customer preferences. The same applies to liquid layer color and
volumes. 20 The examples have shown that in order to generate beverages with stable layers, it was
found important to respect: a) a layer density gradient by proper dilutions of concentrates, b) liquid

layer motions by eStABRHING SAeYiR iR @it A RARS ArRTtssRRY SHeaiars mdisHRs &R Eure, i.e.

delays, paiggingppaaanvedpRRINDISGs and SrpiedetamiredBpwriaias. 5 Further, for hot beverages, a
temperature gradient is also desirable to reduce turbulence and have a density gradient, and so to

stabilize the lay&Hearhaae B iquid motion to create distinct liquid layers, flow linear velocity

(low linear velogity fair regpirecbbigh feny aritasyapausingpirneshehine emclapassnitanpicimize liquid
motign to prevent mixing of layers due to diffusion, convection, etc.), and creation of foam between

first And S3PSRLART T PO D BB RSP & se next liquid linear velocity) were also found to
play an importaat 1sate fidd diesedainsgiqiibabicehuned 1,50, A3licpgnsingdievige Jaraad@matically

NI 8 e Vel S99, dgfinctive
concentrate lines (30, 31, 32, 33) and transport and metering means (50, 51, 52, 53)
configured to transport and meter each concentrate individually from the storage means to the
15  mixing means (4);
at least one delivery line with an outlet (8) to discharge amounts of the mixed and
diluted concentrates in a serving container;
control means (9) including a user input means (91) and a controller (90)that
selectively control the activation of the transport and metering means according to a
20  programmed cycle corresponding to the specific user input means activated by the user;
characterized in that:
the control means selectively activates the water and concentrate transport and
metering means for the mixing and delivery of a metered amount of a first concentrate with a
metered amount of water to form a first liquid layer (10) and, subsequently the mixing and
25  delivery of a metered amount of a second concentrate with a metered amount of water to
form a second liquid layer (12);
wherein the water and the first and second liquid layers respectively have concentrate-
to-water dilution rates that are controlled one relative to the other in a manner to adjust the
density of the first liquid layer at a higher value than that of the second liquid layer so that the
30 first and second layers form a stable layered 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.
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visual appearance of multi-layers in a serving container, comprising: at least one mixing means; a
water supply (60, 61, 62) and a water transport (34) and metering means (54) to 10 transport and
meter water to the mixing means (4); at least first and second liquid concentrates (C I, C2, C3, Cn)
individually contained in storage means (20, 21, 22, 23); concentrate lines (30, 31, 32, 33) and

transport and meteringdRpantnEdevide 2dsRdn £QNHDIEEY, \OHERNRRRE RNEMBIR. RAGRAEPNCENtrate
individually from the storage means to the 15 mixing means £4); at least one delivery line with an

outlet (8) H8UHRRAAGLAMOs BRes k& SHideIfariEP L LR At S HPBSEXVARG “htainer; control
means (DeRdeslihg ArvsaidrRedaerpsd(Bland aeepiialier@hdeatasebastivel-cantna e activation
of the transport and metering means according to a 20 programmed cycle corresponding to the
specific user input means activated by the user; characterized in that: the control means selectively

activaites the wagerraedizppeant ats iranspadianeh BISiarng: Merns-af the faixing apehdelivery of a
metered amount of a first. concentrate with a metered amount of water to form a first liquid layer (10)

and, subdayithy e nidischissd osueh b Bt ALtdREraMTLRMbOal A OIS eolicsRFdte with a

metered asnelntafi walebdor e @sacsuwliguid layer (12); wherein the water and the first and
second liquid layers respectively have concentrate- to-water dilution rates that are controlled one

relative to the other in a manner to adjust the density of the first liquid layer at a higher value than that
of the second ligquid ly&ksmihat deeidOdicsiraind secpnd inyess formiehHiatieraypiatarangement in

the container with the second, diluted liquid layer of lower density remaining spatially above the first
iquld lay S ARSI i BV RS S KO A0 LSRR B4 o LBIEE ONETALEE in the

containeofdehtrheddispe 0s i ey ga-ackpiding éo isladnvirauheebethe aanesol:ate-ta-iMater dilution
rates of the first and second @iders are controlled to a%’ust a den it)l/?\é]/aériation between the first and
i 0

second Iimygfg%% Eorftairfes dno(ér%edﬁgl% & ﬁﬁgffﬂ?g BT YE 3 PPRNS; Héﬂépﬁ’d device
accordingvtoclaiowk a6 wn \tHeatelivéhedirgieanrdBrRICAREr in the container before it comes in contact

with the first liquid layer.

15
5. The dispensing device according to claim 4, wherein the whipper is activated to
foam an end portion of the amount of first concentrate diluted with water to deliver the
foamed layer.
20 6. The dispensing device according to claim 4 or 5, wherein the whipper is activated

to rotate from 10,000 to 50,000 rpm.

7. The dispensing device according to any one of claims 2 to 6, wherein the
concentrate lines and water line have internal diameters that are differentially sized to control
25  the concentrate and water flow rates according to the concentrate density difference of the

first and second layers required for forming stable liquid layers.

8. The dispensing device according to any one of claims 2 to 7, wherein the first
concentrate is a milk concentrate.
30
9. The dispensing device according to any one of claims 2 to 8, wherein the second

concentrate is a coffee concentrate.
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liquid layers are discharged through the outlet at a linear velocity of 120 cm/s or less for a container
size of between 50 and 500 ml. 4. The dispensing device according to claim 1, 2 or 3 which further
comprises a 10 whipper (7) which is activated on by the control means to foam (11) a metered
amount of concentrate during or after the first liquid layer is delivered and before the discharge of the

second liquid layer rsHlelivpEasing QEdeitacBrReiiea Rapl et frammig yeloupanhthe dikgk laygtowhich
slows down the delivery of the second Iaéeér in the container before it comes in contact with the first

liquid layBIEas B PEREERIMEALMEFaesice Bedsiarag ot it Wdersprthbaidiperidictivated to
foam an gnghpagiarQistieBnRyisicliistconseRB@IRIdibHashwilb waker faudelivesdhrecipamed layer.

20 6. The dispensing device according to claim 4 or 5, wherein the whipper is activated to rotate from
10,000 tQ80 BT V5eFRRSispensing device according to any one of claims 2 to 6, wherein the
concgntrate lines and water line have internal diameters that are differentially sized to control 25 the
concentrate and water flow rates according to the concentrate density difference of the first and

second layers réduirel¥ fBRIBINGIFG LRI R AYpLl aBle gl RLORGI SR O HRNFERPERESIING Y any one

of claimsgigsivirerein the first concentrate is a milk concentrate. 30 9. The dispensing device
according to any one aof claims 2 to 8, wherein the second concentrate s a coffee concentrate. 23 10.

The dispensing H&Wd HdEERIMED Bt'38E WHGHRRS IS WAk & e AR Qe BRI S 0s

programiegg, to sequence the delivery of the first and second liquid layers by pumping successively
first concentrate and ztecond concentrate with a pause in-between of between 2 to 10 seconds. 5 11.

The thachine reR§4Bid PragHatNh &R 4O S HRTESO O A MBI ORE SR BN HRGing:

flow rate and during at least one programmed water time sequence,
means for actuating a first concentrate delivery means (50, 51, 52, 53) 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
15  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 (50, 51, 52, 53) at a second
concentrate flow rate and at a programmed second concentrate delivery time, wherein the
20  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 from the second concentrate into the container at a predetermined second
concentrate-to-water dilution ratio, and
means for providing the first and second dilution ratios at predetermined values so
25  that the resulting density of the first liquid layer (10) is higher than the resulting density of
the second liquid layer (12).

12. The machine readable program of claim 11 further comprising means for
accessing a timer in signal communication with the processor or microprocessor and means
30  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.
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means for receiving a beverage selection entered by the user through user input means (91), 10
means for actuating a water delivery means (54) 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 (50, 51, 52, 53) at a programmed first concentrate flow rate and at a programmed first

concentrate deliyery tinge WREBIN-EABRIBF ST AR oYU HQNIFING BB FBAHENESfiFling
concentrate flow rate and 15 first concentrate delivery time are parameters which are adjusted in

relation tSYEHHEIOfG HENRSF & PLPRRTUELPHGUREPHRIFTHBT tH IRUtSCHRRCEHR MR BB & ontainer at a
predeterminghfissige neaniraleri@uwatee slilidiancatin snapnslacRaitating R saesansyepncentrate
delivery means (50, 51, 52, 53) at a second concentrate flow rate and at a programmed second
concentrate delivery time, wherein the 20 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 from the second concentrate into the container at a
predetermined second concentrate-to-water dilution ratio, and means for providing the first and
second dilution ratios at predetermined values so 25 that the resulting density of the first liquid layer
(20) is higher than the resulting density of the second liquid layer (12). 12. The machine readable
program of claim 11 further comprising means for accessing a timer in signal communication with the
processor or microprocessor and means 30 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. 24 13. The machine readable
program according to claim 11 or 12 further comprising means for actuating a whipper (7) at a
predetermined whipping speed for whipping an amount of the first and/or second concentrate and
enabling delivery of a foamed layer. 25

25



