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 GRDFPRNSVIARIROMIPRYENY deieeENTRackgpund of the
Invention Cappuccino type beverages exist which are formed of coffee topped with foamed milk.
These beverages BEVHRAGES T VING ML 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 Witthenith foas: ifirniatinghthal canibr ferpdsaie viltiite Mocha”
beverages made of a bottom layer, of white chocolate with a top layer of espresso coffee or

cocoa/cotfee SHaEPBerTansg &L Ttz pgrahlidyis 47 Hist W88 s tuasFe L6 WRBHIA R e diate

layer andymilsifRaim emiepoSice R diih ese heyaiagrs prancedsoal lappeabir dhe gensumers, they
are generally served in transparent containers such as a glass. They are usually consumed in two

ways; eittEPBSP 2aAHG D SRS L54Rfple 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 oCapPubereisgescreihernosewhetsusaahibe &ycbaod pipRarittotirecanmistency of
the final product may vary from product to prodyct and from operator to operator depending upon
his/her sﬁ?ﬁ%sﬁﬁ)&%ﬁﬁ% epﬁféB%YS%??%gWﬁ Bﬁeﬂ%%ﬁ?ﬂﬁﬁtﬁiglébe%@@a %@ﬁé&@éﬂ*ﬁﬁé@ﬁimo or
layered Gaippuséiogibenyitkefosm anchespfeshencpfiaedaig 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 tHEWTIR AnEPRISHN R FBERG ST 185 eraE BHIE QT DISN S tRr SBEHANE S, frfbcéfbgg To
reduge thepiepacaties ivageandaiawcopsiampetsitadink aygird breveragesaiitthometer in the office,

some automation has been 1 - . . .
Mycchlatoh, consists of two distinct layers of milk and espresso coffee topped with milk

’.ai‘, mea2atall K. s

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



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 end, to 5 create a layered drink of two distinct substances. The layering device consists of a

concave jsRe@i-adtar boRRtRC RN QS BIR SRS @S hHrdNaSRERM s e theniaR ualiRipRaration of
layered bevergﬁés. The spoon gently pours the second liquid on top of the first component to form a

distinct |d)BRUHHREGBRINR A ple UHRE Frietitsth be located within a beverage container with the
spoon at the apRrexineaseizyen i dustdayerbe yespaatondisadypiagaafitisot Qdayprigomethod

is that it requires assembly prior to preparation of layered beverages and manual use by operators.

Further, (RAORAcAmeEls™a Bacisg e Atecbrddanitmartst s dircah iadhfltvse BdvErages and

showd bergmavadandaenavesarRentaveredibaysiageTrI d0 e driveredndnetbes kyierng tool for
pouring liquids as non-mixed layers is described in the 15 I%;A%ian patent BE 899988 (Herbots, 1984).

The devicBSBr¥IAtS BFA! dRFESIRG BEERNE Kol HE SRP T IHUAESBRIEAM HhBIEBIAHIBIAY it. The float

has the shapeObevBlatieymisosiso6a¢aEiveuterdavMaridiuicoaesyyspreaaingothpdituiden the
respective surface levels. This device can work for cocktails, Irish coffee or ather liquids with small

differencE¥ T AdEHEN AV Bsd G0 SMEE OIS LTBRITG 68T REPSRIP NS TR EXCHEEBIY BFor to 20

preparatiqiiptiaypee benrragas anthadabose: Miroperateks.cristher, dnisideviseismatspart of a
coffee machine, and should manually be used when dispensing.a layered drink. Macco S.p.A., Franke

KaftdemdR¥iHAE REDodd PRI AFAHIRS &Nt MRRRILEAS RGP USHER MARriFres AT 45D eRLe various

products inglugingesblaypeed eV eiagr (bl de Macabiatopfterol eaftaeheadis pundingfigenaiedtfresh
milk. In the Bremer coffee machine, hat 2 rpéilk is first diz%ensed, folloyed by milk foary]‘é Finally,
steam-exiPRASHVEGHES ROV A Blﬂﬁlrﬁdo SFRMQGL SEILEYEA B SHREDBOLTHSS PR delivery

rate is 2.bglgelvélisddvantage of this method is that it takes relatively long time to dispense a layered
beverage and |t uirges refrigeritgd milk, Thﬁ mathod used. in these coffee r{r}fc@ine could not be
i YRV

used to prepa “rfg SredyBRIEIQGe T BRTIGGIA XL Bh Tt aE BEC NSk s"%0 implemented
to epdracBélgianfiiar orSRIRGIAIRIULEWEE dEIssily twealciHan @ilidied coffaapeariegripaigngurther, the
S Ve S o e R vl MRS 2 T RO SNBSS 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.



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
device to generate both hot and cold layered beverages. 5 Summary of the Invention The invention
relates to a method for dispensing a layered beverage from at least a first and second liquid

concentrates whighrare, eilited apehpibgtndtivricE anandatyenssndtho uk apy-xirmahpagchanical
layering tools (e.g., no concave spoon, float or similar) to provide visually distinctive and stable layers

ina serviWBiEBﬁfﬁif?ng O THESHe AL AL ARy b bR &ctisa NS P BoRiRE EtdeRst a

source offi¢gta I ANSERRIR AbE Btdeashi SoHitR Ofrresnddidiid sengapsate; pumping a
metered amount of the first liquid concentrate and delivering a first liquid layer into the container

pumping a metered amount of the second liquid concentrate from the source, mixing it with a metered
amognt of watggdgfanbametanchddiuted liquid layer from the second concentrate, 15 and delivering
the diluted second concentrate into the container and first liquid layer to form, a second liquid layer;

delivering the SBESREFNHORIRIYES i mALetdondiinemsiae i aysrebhesmase ot dshiiehrates are

pumped i@ Rtlgrsh guiistigahamnberand Hsixerwitantaspectiveimeieseshananie@fwiatartin 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 T RAT BB ELE T KIS Ff-a ARG SRS R G B et T R REGK e with the

second, ailsigahligvithtaverand loywes deBsity keswainipeanatily above the first liquid layer to provide a
beverage havinﬁﬁia visually distinct upper layer upon a lower layer in the container. Preferably, the first
liquld 1ayer is JBEIREHUYHNG PG FHELY SO BRTGTRERT Hht L dhey é‘\/iﬁ?ftaaﬁféfﬁ%afaf%unt of

water. Prefgiakyndbendensity adealiondawegndtenLhdiigt @ndseeendlisipthieyaisiseget by
controlling the cogcencfrate-.to‘%\;/&\{[ater dilution ratig Ff the firsi,licmid la g{ with respect to the
concentr AR eGP  BETREALR 2B (Y B ST SMUHY D EH U B Ence of
density bgliwgaip thenbitsicanchsaaootlaysrsonnlisiue ohatheas fddalke sseale wskialyidistnat layers.
The delive?/ flow for creagn the %;t and sec?%.lli%uiai Ia%?[t?cﬁis advantageoulsy 30 carried out at
relatively BiOHHEEP YR SERALE oL TER A BT S HUYRekiver LiaR BF HEtids s 4it%00 ml, the
delivery flaw das adinaae loeilysefoid owkeihar 120 d/Sontaipartaatiysthewatesdow faitand
concentrate flow rate. are also relatively low. The water. flow rate does nat exceed 20 mL/s. The
concentrARF O | HELIGS oAU BT BR Be S LG aR A GG L 5810 e

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.



3 Preferably, a pause is allowed between the pumping of the first concentrate and the pumping of the
second concentrate. A pause minimizes the liquid motion to prevent mixing of layers due to diffusion
and convection of the liquids. During the pause, water may continue to be delivered to ensure proper
dilution ratio of the first concentrate to create the 5 first layer, or may be stopped if the proper dilution

is achieved, thaardenio: BRa” ANy ERe-sRERAFEARGRIALR ISrRlpRas tadaliventhe second

layer and until the proper dilution ratio of the second concentrate is completed to create the second
distinct IBERPBY RIS RISH Br it dhpaRifo e Sitn sy matiR {ariy BB B
concentratgdsonivad widirnaiss and dowiheriwhizrrdiguiglivenfannmeipagtly, aaterthajirst 10 liquid

layer so as tQ slow down the velocity of the secgond liquid, layer when it is delivered in the container.

Whippind 8 {3PefetaBR A A rEel d 0By AeIEPEh SR R 3R G TSS RaBTen bl GEIRIEMEE. The

present ipyaNHOS IS iR Mestip e diREN pHogdeNiGa a i PutRrRalicalynd ISPRNSING ey enRge with the
distinctive visual appearance of multi-layers in a serving container. The 15 dispensing device

comprisefGP96% GARCRRME Feunecd WARNSE iy enadlvatet il dhe arorstetthfigmeans to

transportrand sneterwairr dodbamidngonaprReed RecfisRansIRG slayistifidithgecomprises at least first
and second liquid concentrates individually contained in . storage means; concentrate lines and

transport and MEEHRYY nTLLHS CoAHGUASY YortPrBp SHS i LA¥r e A RLTREASHURR Mdividually from

the storagentepaneti’z Heaixng Maeansmandat 2R igasidonedelivefyalindivett yponesitlet tesdischarge
amounts of the mixed and diluted concentrates in a serving container. Control meﬁ‘gs are also
t

provitied Y BE Gt Ko M TORIB AR AR WCOh TG IREF o SRS Lty EoRe! o the ¥EkRrhon of the
pumps ageoedingitera Wiagpanamestayeiel coiraspondngdaighigaied salggiiap inauiserfibe user input
means. The coptrol means 25 selectively activate the water and concentrate transport and metering
means f1A8 ASHTE%Gnd discharge of a metered amount of a first concentrate with a metered amount

of water to fornTadipstdiavic Jayesand o sehsaowenty pbesmixikgias todisabargecall @ dngtaradsamount of
a second concentrate Wd{hﬁ metered am?runt of water to f rnléa second quYuid Iaﬁ/[gn The
fo Ve

concentrAtetE RSy B ot YARSE Wt ¥ Hr P RFEALSE ShdM SR BSHIFEIRS SAN G Eo 30 the

othes to alijpshihe deniitycofihestissit diachangeal tigigichtayer higher thpplihendansiiyofr-ihepsecond

discharg%jdg)uid layer so as to form a stable layered arr nqatjeément with the fir tli%uid layer. remaining
[

spatally BAPITAT BB HETRR AR EF IS P AISTHAE Hargies- The dispdnsing 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.



second liquid layer in the container. 4 Preferably, the device further comprises a whipper which is
activated on by the control means to foam a metered amount of concentrate during or after the first
liquid layer is delivered and before the discharge of the second liquid layer is delivered. The whipper's
activation is able to produce foam at the surface of the first layer which slows down the 5 velocity of

the second layepigrhegomkaineVibe farehePRINGiREANAfbpatwIeHIIShligwieb dayesy han alternative,
the whipper can also form the foam at the end of the dispensing cycle after the liquid layers have

been delRSHER iMEARS (8RNt MRS AP R LRE ARG MBS, o Afserhsd rabliad BYSHiam is

provided dba{ el GANBERS NG URLONRS IO HE AR NIE A ISP eRRNG deNicedte tisPengsHarkeverage with
the distinctive appearance of multi-layers in a serving containers, wherein the dispensing device

compriseHY 19818 ABIFHXPRG THES A 3 ahe sutispRPAt Ahiaydnbish s lovdfitrol the flow

delivery akywealsr oftieast enfirstyanechspeepatiinididheeaitiates incividuayhcoptaiserdjmstorage
means, concentrate delivery means to control the flow delivery of the 15 concentrate, at least one

delivery 1A% ith an outlet to discharge amounts of the mixed and diluted concentrates in the serving

container and pragiunetaie QR dpRASIAGIMEINGA tHSeFdRPAtttReaISfTiRe digpehiigreadable
program is installable on a processor or micr%%rocessor and comprises: 20 means for receiving a

beverage $eettichBnilsuld By arehase e dghy s ihdif cANYRS  means for actuating a water

delivery means i aidgrstopapspgiammed snatemntlomnsataamediopauatiepshana pregrammed water
time sequence, means for a%uatin a first cancentrate delivery means at a programmed first 25

contentrSEE AT FEUSHE S O R%Y GIFrRIRESIFTR AR S A WHERS NV i Water flow
rate, wat@isgiiRviding pramseguentces fissteomce niratedfemtaterandHéisicanceRpaisingdelivety time are
parameters which ari adjusted in relation together to dfliver a first dijuted liquid layer from the first

concentrStETSTha" CHEiAS FUFH P FReRt e AnTHLES i HARE AR SR ARSI A 30 means
for actuatingfysetondgasfornieate: delivarsimeaas aloasagantcoaseamitaleniiovwdials and at a

PO S T T ST e e Mt B 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



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 5 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 that the
resulting glemsify ofdbrdftrshdichidianes indhiohentoan hertasHntheessibhaldhiraareqpd liquid layer.
The machine readable program further comprises means for accessing a timer in signal
communi¥afs s HtiPHE 0¥ sor and means for actuating the water delivery means according to the

programmed waiRh#0T8rSRaVRIEE RBdifor Actyatiig theuGencenyake sleliveimimepngReaerding to the
programmed first and second concentrate delivery times in order to 10 deliver the first and second

layers at {1 Betrstepe-sirschibeddebHawd hnetsieenshe sl P s e ik hine
readgble grogamyduithgecomprises means for actuating a whipper at a predetermined whipping
speed for whipping an amount of the first and/or second concentrate and enabling the delivery of a

foamed layer. 13 FFHBaERRT Fafobls PHREAT ML He g PRHSS MEBSHRS PNt BT bination of

tap pressigieiDE@haviD @R WAl thelfieceonsamdaiR ARliNgncmaans meepieferablytranspart and
dosing means such as peristaltic pumps. Brief Description of the Drawings 20 Figs. 1 to 3 are

schematiGRENESHOWME AFEEREISE 1 e BARRECBF Q3B B2 RGP R GORF BUAFAGR Y 4ined from

two concgriaieschigingidat pregehaneaticyiendssbonineibastepadnrihetdatyanoaiea dpamy multi-
layered liquid beverage obtained from thre%concentrat_es; Fig 7 is a general schematic illustration of

the WevicE Y &M SS5B E BT if PR ERIRDIES B Etng @b respaiting

respectivéimtonaxamples 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 DescriptiSH B IHBESF PEIRBSY ‘%ﬂ@ﬁ?&é‘?ﬁ%ﬁéﬁtﬁuﬁéﬂ%‘ﬁlﬁﬂﬁﬁ thethod for

delivering@udtaenatically Bipginosp&sa ently ki ppul i-ayeared hererda dhiaugh acispensingaadice
where amouynts of at Iﬁast .
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,



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, 6 to be
subsequently discharged in a serving container. The metered amount of second concentrate is diluted
with water in such a manner that the resulting density of the liquid layer, as obtained from the mixture

of seconguaRNGaREQIAIYLVAkaFISI98S Senstban iR firsk igvictayshampbiaieddrom the metered

amount of first concentrate. This accurate 5 control of relative densities between the layers of liquids

including RSB RSt SifUEPdinitio A ARFEH 4 BRaBRss toblirrasstiBrdanirea’dhatigiitient within the
containefadie disichRaceAaRGREREIF JOSHRN @M @ melated Myrfanspasmsehmataring means

such as pumping means or the combination of gravity effect and a control valve. Pumping means are

preferred ¥ LA LY Ghs AR AR BRI Mstingdi AR AHOL AL [Esh 988 i RsTEMABEHFRIE or any other

types of puntRs Yherei RyaRRNIGAbeE/eaN R RIRGISEIVi ARl plleadiataRithe o shednedtidlaresn
configured beverage is found when at least two liquid layers are visually apparent through a

transpardhiteSairaige tr Ruidpatebls ey gt gt iant WitHiLhe SRR minutes, preferably

more than five nrinutRE MsicerefaimBeieatipokl Abanrtes Rrataiat he diestliguid layer is
also obtained by mixing the metered amount of first. concentrate with a metered amount of water.

ConsequiiSals HHE R R AT BeHifCHT R aherdubto Rt Rl dRarorehN B et by
controllinguhgiaeneenisaie-frarated dilttiaspdatiosebile diistligatis |@yerpmithreapechibihe
concentrate-to-water dilution ratiq of the 20 second liquid layer, The initial density. of the concentrates

canl Be vER)VAHAHRHEH SR ARG SBIIRE (/R BIPHIIRIE RIS B 65 AL BFBES 4t5¥a, milk or others.
Howevercymmtpisting 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 peing discharged
before the lowelRUHAIR) 55 PRy Sr6REMEHEON TRl DERMSHPER ST LR [A¥53S possible
to achievgdhesypnepapptinaheolarga vangiyrofsiahisiney tulayss benuskages: 4 period of time of
"concentrate-tq-water dilution ratiq" r(?efers to the fo#:mula: Flow rate of \%oncentrate multiplied by

concentrAE"AERVERY Yt B RGN FAR B WS eR HhiSitighed BYFIFERRNJBRTRF)AIE). 30 The

time Jor wigitartelelivery may exceed the time for the delivery of the concentrate, in

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



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 7 when water is not

stopped hefaiaydrér 8 sacapsheaneeniate: thewae cimemelivan ivihe maeiadimagsyiad from the
start of the second concentrate delivery to the time the water stops or, at the latest, until a next

concentrBf&ISHMEATIsE Fephs P nE the stertd AORIBBHE HeHdfsY oS heimoiiG oY YrfHEPs
concentraieziatwatessdilutian iatia enakiaste medity hedRpiasdensily ehtbeicapcasppias and,

consequently, to adjust the density of the liquid layers which are delivered in the container so that a
differenc@%?’ﬁ’ensity is created between the two layers of liquids, which is sufficient to maintain the

layers spatiallyrpistiftdn sheheebiriifrFattie-woReaniate- tatwalemiiiionsatio affagisshe density of
the liquids by increasing the dilution 10 of the solids but also effects the temperature of the resulting

liquids. TYPIEEMPIdRGSORCRBAS Ard iSO Stbe i ershhsr dSAdLY REe Sisith laves B mount of

solids in agdiignde Matele Ihatefiereothfiimenervyaict addeskis e cancerirates, tibeWowsydle
density. Similarly, the dilution of the concentrates with hot or cold water also modifies the density of

the resulfh RISy R Uil PSR (B HA Y SN SR SRR (ST e PR S BE SR hiRSso effect

their dengiycaaaardinglyattypitatlyn taadettesshadigericiis omadeiyiobyvalat adeition tolealder
concentrate ,e.g.,.an ambientﬁgr chilled concentrate, the lower the resulting density. The temperature

of th laydrigshlisls BEj i s b boihe SRR ENHBR TRt B g - ambient concentrates with

heated water; Wipicp lafiReBtusa@hwaterare avdngihevaamsidos mixirgnudth theadileast first and
second concentraﬁes or, ,alteéﬁlréativelg, 20 th wa%er teméaerature being also set at different values

according S HHE] 53%1?‘?8 P orLbAR e‘?ﬂ’i‘tefhf}?gfﬁ Qo RS OERN B ‘ilﬁgfmgea‘e%ﬁ?i}%tﬁ%mon
between @t lrRastthe iksisapdSEanand, leyalis dmpomanbieeigatesstadl@@ng cistineithaygss. More

oreferabi§ AN PO el R G B T D, BSA VA BB FISHal PHFTENo6 ed to
the destrustiparafirthesaiarsoateycadeiy sesandscdomtingivefeypie] ghehelaoaty tHaligiemibetween the
first and secpnd liquid layers in.the container is controlled to be compris tween 0.1 and 40%,
more pr e%?é)%rkyf ﬁ]vﬁtg]i 8 dition to co%er concentrate ,e.g., an ambient or c%?lf:ég concentrate, rt?he
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



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 dl and a second layer of
density d2 is obtained by the formula: (dI-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

concentratg i iRICad-ERnsR! irR iBdnitkihaspebRAnsRNbaIE HAsakFIDtaI IS MughIROIE total
solids, therefore, this requires to adjust the dilution ratio of concentrate to water, for diluting the coffee

based cotbBHtAElIBEMPEHRIOE PRSI AISHR W sToloT ity S BiicaiiraBas herBr e dfuting the milk
based cepgfataicels e MikibdsatbonerR SraisnbasRieierabitbRMERmAD (R 33 1Wbisdetal solids

and a specific gravity of between 1.01 to 1.15 g/mL. The coffee based concentrate has preferably
between #8668 t.% total solids, even more preferably between 50 to 55 wt.% and a specific gravity

of befween 1.@hdankiRB HenlcoBasestORMNpEeRELBlIRs @ dayarsidhe ditufiaptiatiolak mikk concentrate
to water should 10 not exceed 1:3, preferably between 1:0.5 to 1:2.8, while the ratio of coffee

concentrSREH G EERH X D WEThE iR thas/ ME: preferably between 1:6 to 1:20. Excellent results

with sharp distinct baser s Raye hrentplaineprbrdthbdy anffeedavsre® sopt 9 aomilkdayerywith a ratio of
milk concentrate to water of 1:2.5 and_a ratio of coffee concentrate to water of 1:8, wherein milk

concentr QTR SFAREY DSTOEASAAL 2nd CordB LR AREHIA @ RAY 85 R Toldl° 18 Sofi®™-another

example, the Baicbacantae;impindkibpsedieoanantataane thelisecatshtEAP eeRtiaiesisoalgocoa
based concentrate. The cocoa based concenérate has preferably betvézeen 65 to 80 total solids and

denSity ofOhETRsEh! DoBrbeiasl SrreB iR it Festind IHthtan PRt foliaayePs it en obtained

20 (with aveeeeadaieiamntapwéainik layprfaiibla bativceh Midkecam@HiatdlitawvaserowitR.5 and a
ratio of chocolgte concentrate to water of between 1:10 nji 1:32, preferta&b%ﬁé:ﬁa wherein milk
. 70

concentrSPARANSEB YR T IHAY SBRER AMATRSEOX HLA CRHEAIBNA Y R a§8ﬁ)d‘§.ltﬁr?portantly,
the first afadseranik liguie htyessaedelbfaracdiand gentle snaofies voteniraddtsignifieantitgrbulence in

the_contai er. Mini izi(r)1 tur?ule c hep eliv rin he li g(i)(gfelg;cl(e)rr%ggtirrzyt %gglg%t‘gvtgr Oat%etarimd
maintain YI&HHEL 18 r%.gfﬁfg Bﬁﬁngﬁi%%mo Fe'iﬁ)téil Fyaﬂff
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.



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 tempefaimin diffeisRea datmeatiheats Prapd perre G Ry i ueoHansiceh @idaast 5%
with the second layer having a hi,%her temperature than the first layer. 9 It is important to control the

flow rate ProAEHYIhcEYER dsad Y ety s Alpstdatehauldihe AR IANSFEPERYTSR) ! Breferably,
water flowrate/sheweldapiynsiotaingd Retweentdiad Ahnaldscdiratarahty réarPrmak/so livas found that

a water flow rate greater than 20 mL/s destroys the layers. A water flow rate between 5 to 10 mL/s

allows to¥EEEsdNGikeEshd Svaiahilomyare besea oithI Bl salersrR SRl iR tdeasing the

flow sate jnlessatfean Bdgakist it thiscoranisasthe daivanstipenvhich breemesstealdong. The
concentrate flow rate is also maintained below 20 mL/s, preferably within a range of between 0.1 to 10

mUs, moRgrerdHR cosareatsssshe SeHver. Hie WHARIRAR %R [8A8uId preferably maintained
under 60 secongisconeshPieferablyatd O undemhd cacaneis oME delive rémavsfasie thabel cycle

time from the push of a button to the time the beverage is dispensed in the container. In order to
create layEREBYSAB Rl ulStmdveaph 5 e whch Y EsBifly, the b inear velocity, when delivering

the liquid layemndnoisl belicerireliecstomatpxtessl L 20 emis donad Goslainengiz ek bPrégeRMIyml. Too
high of a tends to create too much turbulence in 15 the c,ont%iner. The flow linear velocity

Al et it et Lt e e et eI g A i e

exits fronhthereitiet wrveardesafithenispensingsieiiee. Preferably, the flow linear velocity should be
within a range_of 30 to 120 cm/s mosé preferahly 50 to 100 cm/s. Flogfvoﬁlli%?g r velocities below 30 cm/s

also compronﬁgé’ﬁg‘?&ﬁﬁra éyﬁrﬁrﬂ T Y 3 RREa T BEF lﬂfﬁl&mﬂ%gp%qocity
higher thasld226/, e, domayessiareigegtioped imibebeadiaindeans dissuddayersomntogather rapidly.

Ao st Yoy T S AP s R0 o et At A paugng e o pefraly
containethP avsinigdinEhisfyefarmalvelodity Aieseaotdsy doeieyaliihé flov @ SEGoIIds. @ SrRausing time
refers to OQNti(g?%iII%];;te %tovlvlggrﬂrta\lll\;/g O(%%rlllcr:g r\}&g?ére’ gv lfg}?%(ffg/g(e)rsn 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,
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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,

contributeg tpstabilee 1R  eBbs:clharafientaysis R eratengs Afa erRirsiticabinnhat peverages

and, therefore, r%ﬁuire a higher temperature gradient. The layers temperatures can be controlled by
the dilutiFhY4EB Hhandotn HinktibARSH eBRESniraRe WRRNSSOILSId Aisa Ay QMBRIAT (oot UPRSFperature

gradientgiefwveen a first layer and a second layer of at least 10% are preferred, 10 with the lower
layer being colder than the upper layer. A temperature gradient is optimally between 20 and 35% with

the lower layePbEHG RS asacl & Bs LoiTpined el Spun ngeatrd Shifdyieht aspect of the

investionsiadauenaf fRantisiearifdmbieRdedps orsigniicand\nacidcerHeedinme lingien yetagity of the
second diluted concentrate which forms the second layer on top of the first layer. For this, during or

after delitfivRgne gnRuian&aldha Br4da8kbwn in Fig. 1, but preferably just before delivering the

second liquid eyemik? afrlawer seasivivete; crataingliquadmsiar e, ROk RfisPacentsate is mixed with
water and further whipped to deliver a foam 10 11 on the first liquid layer. The foam acts to slow down

the velochif ST EREY dBarfdaNG Sich e 12° WhriH i aravaren lin h&oRshHIsREY AR Betr¥atisEnce, the

delivery time:casdigisaibe significantitdecreased sincathangauand:lignigpeyes eaivbeadelivered at a
higher flow rate than if no foam layer would be formed and without risking to mix up with the first liquid
Taftnd b AN 78

layd 15 W<OBHBGHTH BiS ayethd R8RS LB St R s 298 BtV e S RO RAIBBItAINEE, the

foam 11, thakhas beasiceeated or toatopeef the higher density layer 10, acts to reduce the velocity of
the second liquid layer 12. Therefore, the subseguent lower depsit er 12 trayerses and diffuses

) Iag
through the laySriofIBsEMEIGIiE ﬂ%l\ygfgcﬁ’t?lﬁf AR et AR FAG R dReTSHate AR Birface of the
bottom ligedddayrfuidlalurulepedds b aveikigtdretveendhraaQ e figuiddaerdid, B2 which, in

enable 1o TR HEirY BT AARE S NGRSO Bhases 10-12 a5 apparent i Fig. 2.
Prefgrably, theslayieswoh fadhy S ohtaie echbyhyRipinglauidmgent ofifickl seneenindtedsntainer,
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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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 depgndsmRapshe Mok e LUfRag) mdiabidaesiuiedhikintdlds RRyeRAtRRLAHayer of foam
could also be obtained by whipping an amount of concentrate, e.g., milk concentrate, with a portion of

water at (H%HY BF RYHEVErLYE Warver) Tavideier haireplit o adsirist i HbEME0i8e the benefit of
reducing dbgivetegityyef fisiialayenwhenHdisaanping thedjanidolay aldlerse dhiauatvridias further

apparent in Figs. 4 to 6, the method of the invention may encom[ﬂgss the delivery of more than two

layers of HAHS IBraRE SafdAoP I BiR/Rhye WRIFFRHRIBRIC ShirS8id F g ersats M Y dShay further

comprise,pd ihRinglRtAN S el oo Uk ah&aitde liguid coReentrieans ibe bxiegsal saitheetered
amount of “F?L-ulid concentrate with water 5 and the delivering of a third or intermediate liquid layer in the

containetMF AL A6 tH g By Mselrps ¥ tifivditidny e yeneiey hamihadansierbthtower

than the gepsiyigfdhe second layer. In a preferred example, a first liquid layer 10 of density dl,
typically reconstituted, liquid milk, is made from a first milk concentrate Cl and water. The density dl is

set by 10 con@&lﬂﬁ%@%‘?ﬁ‘@ﬂ%ﬁc@%g@%]\%Péﬁ%}%Q%%B‘?éﬂe‘”tiéﬁ%‘&?‘%éfé’?ﬁﬁ&‘%ﬁcentrate may

be delivergdiduning thensas@oamotin afilime and sieultangewalirMare qifieyalilys watsy is delivered
continuously at a certain flow rate adjusted to not exceed a certain Jimit over which too much

turdflenc@ L atiagGe EY Y aaRes AR FhRIB A TIRERSR UPE Aol fcBf HAGELAS B Y0 mLss.
Water cobddialsea tienmitiedtmeativaredoRiske rablyinaunesicoa L SMeripreeiibg fisitepiicentrate is

\r,:l:)I(?Fs)?g yﬁiﬂf%ﬁ%@%{%@&@ﬁ@ of ;oa 11 gvhiciiuis glivered gnﬁﬁ?g of tk11e first ”qUidW@/f r. In the
p, & M , R4S E S RS RO S UL SR B te
deliverecas amaansitydanswith dddaeingocnnttalbedvyprone bwateiditdigntasiap@tax value lower
than dl byt much hi h1 rt . densi qf the fioarp layer 11, Again a;gt r can be maintained
constantiFAVEHE A TaBlafa) BEVKELR 18 Tor e HE SR AES Wttlo b FLto thag 66 fbined by
deliveringatiasefahthindt conaantiaies eiphadiolshiovase tstehihdhydnen fbgiluteswith ibe water, a
density l%vf\:ll?\r/f;[rhe normgpdoeﬂﬁiéyﬁcr)gt 1?1ufii(r1 taly%)f?fnisthaecnhei)%%/ ?t‘ejp, 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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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 dl to d3 of the liquid layers. The foam layer

also servggvsuranaitheitioeiayes A2iee HRbilsisldhaiguriaseat e ineimadisiedayalel3 with a

reduced velocity. While the coffee concentrate C2 is delivered, water delivery is maintained at the set

flow rate HR MRAS ARSI ERRATAN IO oW S Rsres iByemestmselersed, itHassa Bilf-so which can
exceed theraRliveroiing 9hihesccancenirate QAillselbalRereRReapisate s s €D RErYsRGbaCreate the

layers are not limited but can be any numbers of food grade liquids such as milk and milk
concentrdfds BoHBENYoTORGTBEED Acaltates SugaFL R Ly ko itsdd oy EssR ucrose, corn
syrup or gawidiee thigreof, 12 flavoured liquids with colorants and/or flavours, plant liquid extracts such
as tea concentrate, fruit juices and concentrates and/or mixture thereof. The most preferred liquids

are milk, coffeelt Gt PaAAE st igHddRYR YRR Broloamyst iR aessidh ) %ort of dairy or non-

dairy whighaeaiitencomer nikaiase Risfesanersit @vepoiv eaintdik sbiaintankans testepn5 powdered
milk. It must be noted that a liquid layer may also be formed from mare than one concentrate. For

instance, VA ShURLLSLECINEEMTUEE eRRCHE CHIMBTHE O MRS [ayreeta B RiliEbffee layer

which appears digtinctiveMdpomather ayess wihe egntainehaWhenive ddng tyithifiadtdsliees, which
typically have similar density, added solutes 10 play an important role, even greater than product flow
rate &nd PAYSIAGBROE RIS ISHED SERARGIAR H@ﬂ&ﬁﬁ/ﬁ?‘ﬁh@tﬁlﬁ?i{ﬁ’é‘é}%%ﬂmﬁri Bistahed by addition

of variable.aynguntsdehsseluiaston As GUgPrenncsimiasByyadusionn thepiblodtoabaus the
isoelectric point of milk proteins, fruit concentrates can also be dispensed.on I{% of a milk layer to
avoid mi|&O?HFB%éHf‘&é‘ééE%‘i‘ﬁ889&%1%%3%%%8@}‘&?3{’&' F@x%&%??gvt%tﬂeréﬁ%? i§90'86RSity or
specific graMityrdiighs, $alid catantado matko aetvitpdiguitopragust itk lager peefesabhiibe stored at
ambient or eventually chilled temperature for an extended period of time. Concentrate in the present
inventionPCBHAIRLEIBEIR more than 10 wt. % solids by total weight, have a density of at least 1.05

g/mils 20 Referring tafigentrike prsiteniedadenice 2refatheinventiyn Gonoprpes facsgesyohigh
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

13



storage containers 20, 21, 22, 23 for storing liquid concentrates Cl, 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

chamberyRiaferahivh v/ RIRRITE RRsIE diiscemRRtvRYIORS  BhndsRREStitio MRS, should be
used. Preferably, the concentrates are stored in removable containers such as bag-in-box type

package§ YHBISEnEREIR triehkan R afkhBYchARBER AN AR RO M JRIEERBY dith a water
supply linendgeritBieh £ BHAOARSHO RMIXobeh BN BREAc30: \Wataive fbaiataesupply line is

transported and metered by a water pump 54, preferably although not necessary, of the same kind as

the ones f5 YCESHEERIRIES MO @ amiay R SEpEHR TS BIRVTFhiPasuRtcl AU BBS 61, 62
or, aterngtivehi xRSt hambyedesr MY (FRSE B0 ORI Ppa GYRIaN NeipiBIE HITRSSIVRINAd thay contain

chilled water and reservair 62 may contain just ambient water. Selective delivery of hot, chilled or

ambient $SGALEIGAMALRALIARLHE e bevrerreul by HhiRRIRS XSSP B 8% figrentdiebi of the

controllesuthadwtwater cak be hisatad ty andasting S¥ptaRi{Hahshovsah it dpiehaicihdemperature
range. Such heatiggﬁ system can be, for jnstance, a resjstive heating element in_ the water reservoir
t

itself 60 SFEh4RS e in GRS O RIS RN SOPBRP TS e KR¥hef chamber 4
prolongs liigeld byssivshippa)EiBAhd GaRable Rhieamingyand BHsogeneTatinglaamed partions of the

beverage, The whipping system may be of different kind such as a conical vane or disk. At the end of

the mspeﬁgﬁﬁ%ﬁ]@tf’s MR HE R MG S S HBiah R IHED S RisleHisd 138855 re a pinch

valve whighnastiaisdhsi flow wirdiquie passing b ey e dhreagh@nd abigh isoeorttoled thysihedaentroller.
The pinch valve can 10 thus reg,ulate H}g flow Iinglar velocity of the discharged liquids within the
preferred fANGEE 3™ ORTRING SGtE A RfT PSR HRY Fh valve is not mandatory and the nozzle

could be sized tohédlivarealanclineaipraiacity aittbesieauir odTiawe satesl. sTherdeviigfueiagiy comprises
o e AR el e o i, st peed creigng
control sysfeemiis ke angedhinsighaitcsomdntetiammils jeesdnaaniiasa pLsipiS0-53, the water
B PR RS, 5558 e dffr and syl g e e con tese
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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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 pumpsodRSRBIAER REcHGHFVENIRINMRE LA DR A Re PNWbBich alechimRlyEyelegd on an on/off
mode the controller to run at a constant 25 speed during a certain period of time necessa%ﬁtg dilute

with the BHEEMHAES BRI 409 AP eAdAbSHPEARERMEERTHER AR Y6 H AR LS RLIRIRS, coffee
concentrgig @hghe0eddn GoREeRITALRiHia NNeR QeI esPesiyabdvecs atanhtemrhdipnalgr of between

3 to 12 mm. Water and concentrate dosing could be provided by any means, however, peristaltic

pump doSREE Jre it &6 MHHRRSG WHLRE: SrratB e P HIgRER FaRSd BIMYBRSn SALONS80 there is
no cogntaghhffyvesRerinReAHitheIdasiag R WiRieiRpebd yeisa daserdy {poigter pressure

without pump. The control system 9 has a programmable controller or processor 90 and user input

means 9Y [HRBgsReEInmAti BT ks R Dce 826 llftre the user is able to make selections of

various beveragpsewiendlipus @ifperhmutidayerathaharacigistitsihaald 4qragi@omable processor
may include a machine-readable program, such as softwares resident in the processor. The machine

readable BFOSTRSEHRES ASTHBFRGFORE IS CBhBBIFAYY thecdasifd setery LBIcHMBRNY a variety of

multi-layexadagyaiggasiaad which typically include the pump and whipper settings, e.g., specific

timing sequences for pump actgvations, 5 pumps' speed to determine flow rates of the water and
g sk

cont&ntrates and¥ihdarFBdty il e HEh SEGMRIATE 53 AR At SYUNTIE S e
assembly,Bhenympeneiis, feamalmudimiageantberegiaening da il nidadye-hardunhersdestribed herein

since the are?éigygligcally knm%? technolo%lin the domain of %evera e dispe Sira]l.% 10 Figs. 1, 2 and
7 refer totHE RSO XEMBTAN e b URRIBRE FErAltomatiSalfy GBRVERTTS a\ﬁ%%@% five foamed
multi-layepavaryerdbe with ibvpatliguicdayersnddiipdlesignaliisa rderehiysihemablewdarttielser input
means Qé eé%.a,[@.tou h screen, a switchb%lard or. equivalent, ThE user input means transmits the
relevant SIUFARES B xS PR REES  STS D TE AR e LR & 55 SelBction from
pluradity ot hpveeagelseleghgngdinlisespaosevichtins Bigndianpripaccordaeenyithiibe identified
programmed settings, the contgoller 90 activates a first c nce,ﬁgatergu%o, eag , the miIkLPump 50, and
the wat eFB]ﬁtrtr? er %) 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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54 simultaneously to meter respectively the milk concentrate Cl 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 uniesesIaNBMARCaR e RVELAEdiquin Theriouict layer ieliveny infllowsd by the
delivery of a small foam layer. For this, before the first liquid concentrate pump 50 is turned off by the
controllesRBRbHE P DIB St vatBHIBg 4Rt kigh$BAS - to whip a residual portion of the concentrate

with water continying nlevinRg ihthenising sharRethd RecspeedRbiewPiRp! dssehatiirgesired
speed which is Ero rammed for the desired selection. For foamin%HmiIk, the optimum Whi?f%etr speed

is preferBBYRt £HS 0VB156 RYDB YO RIS ASH Yolarh Raex W iR BeRar0BFEEPBRBIEAE liquid
layesas giewhipeiomiy KtiapdaAetaddnaiihmyenntipamelyl seulchbe made fremd30 any
concentrate of the device but preference is given to make it from the same concentrate Cl which
serves tot‘ﬂfrl?}ﬁfﬁ‘?the first layer of liquid 10, e.g., reconstituted milk. The dilution ratio of concentrate

Cl to water for theifpasndauapryeaiHicidyippeiis PR d it I8t GaHIArahiyakyitngitbanvihgigiution

ratio of concentrate Cl| to water for the first qugid Iai)er. In other words, the amount of concentrate is

preferably ¥ SHANEnfBEALCE BErUHBLYS RYELS AN SDS dsring 48T SRRLE Gy ket SRitH i 1arge

quantity e4yyatey ae@d, spi8smhiSaduringnibotondf: sesaRdsaviie aiipRingnis tMadiaierd at diigh speed.
In the next step, the controller activates the second (fonc ntrate pump, e.g., the coffee pump 51, while
the WateFB%B%&l‘?@ﬁ‘i‘ai‘FFstﬁ%ﬁ% HEDVERR NRAAE'SAREARE CHRATIA RO BN S TS WRiiper may still
be maintaiagpriefoning o ltenaliyelyl Jeddgaetypiedibretuee 20t bleaegrcfdditioralsmprovements
may be provided to.the meth g nd device of the invention. For instance, distance between the
nozzle arﬁ’&eﬂeéfaglr%éré)@o‘?rﬁé%% gﬁ%‘iﬁ’ﬁf‘be within a specific range to avoid splashing and creating more
turbulence. The distance and the diameter of the 10 container determine the angle between the nozzle
and the r&gmiégntainer. This angle may preferably vary from 10 to 120 degrees, preferably from
20 to 60 degrees, ahd most preferably from 25 to 35 degrees. EXAMPLES 15

15

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/em’.

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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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

concentraiesnd fagPRUGEINEWItR tvo digtinptdaver uviaRRIeRATErhidsIng the fallpwipgriacerire.
Temperature of water used was 85C, and the concentrates were 25 dispensed at ambient temperature

(15 - 25CHYFHMFENEE B gRedients 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 di ater and residual milk 30 remaining in the tubing, thus creating a layer at 70C.

Coffge concentratepgidions raffeobey efakls wiapeippeaseddasihawpénveates at samaplew ratsnas for the
first concentrate (6.9 mUs but for 2 sec). Differences in density and temperature between the milk

(1.024 g/eH% 50HEE§N SHEREAOYELEBFEREES77C) layers allowed them to remain separated and

form visually A@idistinctlayarsises iniguenbly. ITHelRReuedalivery Iompateinass @ebfs3 Burther,
the layers were very stable in time. Example 2. 5 A Cappuccing type beverage was prepared using a

dispenseP&&irf ERGRPIe Fohh STHIKOCOMEE dRd SR BOIPRHY CHEE RS FA R WAS LIEBnsed as

in Exampletkr follpwedayesugiassusyssp abacipmarateosindd anlidssidispansadaftan bhseaiok S sec,
and water and finally coffee concentrate mixed with, Watfg The Wateg and sucr_Ofe concentrate formed

a dfisity @ritibl [ G8garmensVaiehiceléeed) el Mioarsddhssiotiessapiwalbn HiBIDEL e coffee

to partialin@isplibuieets. Thdltipl tayerse Wae Tslhery. rate was 7.5 mL/s. Adding sugar to the
formulation, helped to sweeten the product, and additionally enhanced layering in the beverage
(Figure 12). 19 B3 ES" ACCE REMITYTe DETAS RNEFap oL At A FA nipper

was turnedhanced 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 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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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) wagdigpgnged 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 typePBEGRIPG B IR FEpSt etra Pranekeshsidm Erample rhudie wr Vradtih and s idesd

concentraigs Wagaanmbichinaheut&3febif layered beverage was obtained (Figure 15) 17 Example 6.
Cappuccino tz&e beverage was prepared as in Example 1. However, milk and coffee were cycled two

times successivaN KAy Rrardassever 85 iNed obtained. 5 Example 7. Cappuccino type beverage
was prepared as in Example 1. However, the whipper was turned off before dispensing coffee (after
25 sec, Fig. 8). Layered Cappuccino was dispensed with lower amount of foam. 10 A sharp
multi-layered Selwas obtained. Example 8. Cappuccino type beverage was prepared as in
Example 2. Howgyescimilkypaopunpedwierjhpsemesamaahgflsmeb sas) e ayalgtivae times
successively as shown in Fig. 9, 15 A sharp and narrow coffee layer was created. Example 9.

CappuccHB i HRsiara JE s prepien(adsh Bxsmpi 1S remperature of water used was 4C and of
liquid concentiatps-yasppUIERb (RROUTsBBkspdNiLirkriedaappustidanas dispensed. Example 10.

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 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.

18



Cappuccino type beverage was prepared under the following conditions: 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)
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 NR#SESQRAERISROMIE RN ExBIRigIR. 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. 18 A chocolate layer was
created on toERbmile 1Bxample 12. Milk, chocolate and coffee were dispensed at flow rates of 0.84
mL/s, 0.22 mils and 5 0.24 mL/s and mixed with water at flow rate of 2.6 mL/s. A multiple layered

beverage wasHidperiaeglae,aid orfes. et isrensad ardiavpiatchy Was tighéhdb d2amdiaide of 0.9

mils {for 30 seg) Withd 1R wiarase:Pselutionder 2saE)sand fruit juice #2 (ruby red grapefruit juice)
of 0.3 mL/s (for 15 sec). The average densi(%of the fruit juices was 1.06 g/cm3 (Figure 16). Distinct

layers betweef tREHDIE faesd e gensrat s itteasing 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. CE3BIREN type beverage was prepared as in Example 1. However, the flow velocity of

water was grepigt {fiase ¥20(ereén punel)-mixed pappucaimpwaaeianednNe (@ess were wigated in
o e R e B B Rl ERAA e ST P El ™

(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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Water was dispensed from time to=0 to time 30 sec (to being the starting time at 0 second), milk was
dispensed from time 0 to time 10 sec (i.e., from 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.) Whipper was on from time
10 to time 26 sec (i.e., from to + 10 to to + 26 sec.). Total delivery time for layered beverage was 32
sec. Visually distingsiiayers were formed and the layers were very stable in time. 19 Example 17. A
Cappuccino type beverage was prepared using a dispenser as in Example 1 from milk and coffee
concentrates. @WW@%@%@%W%@@%%@&%@é},swﬁ?f&%dqcﬁ&aw@ekfﬁomim%s 5
dispenseghfreprinefdamisec (i.e., to to to + 10 sec.), and finally 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., from to + 11 to to + 20

sec.). Total delNAIRY MRS FEPETsady SRy BRGePale RS2 6! Sec MBI distingt 155l Wike8Smed and

the Igyergiygigaenosiabie io me.sk Exaimile, 181 d\seappyaginallyrRe fieyesasamwas pepared using
a dispenser_as in Example 16 fram milk and coffee concentrates, but with whipper on from 5 to 26

sec. A grist8riambift BPBdtmtras énk Aiteacas L BIPHrAETSIHER T BX8rBIe 161 Andr ety

distinct layers yereofesmedoblidbec e Ay €65 NS I8 ves Btabledd WimaoleExample 19. A Cappuccino
type beverage was rgﬁ%a,red using a dispenser as in Example 16 from milk and coffee concentrates,

but with whipp&PBATRSHIE S Bteeveredramed aldbintorrs AraAe yehRIaidd B 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
frorh” milk andﬁ%@ﬁ%@@e&centrates, but with whipper on from 0 to 10 sec. 25 A Lesser amount of foam

was generatechasgpmnpaiec §pdiry irdoyanmpledpurachsyisualyigistiast davarsespléotmebrurther,
e e ore s Do MRl Rpper P RSEE 0% Ypaipeverage was prepared using a

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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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. 20 T exampliashhayerhavhihal Brider iengrierie-RRERuasBR $gbie lyers, it was

found important to respect: a) a layer density gradient by proper dilutions of concentrates, b) liquid

layer motiSHRIBBSENLRiFRIECH@IIGYRY AERviin S5l bi@EoRat HE DRSS epHIEYtYe, i.e.
delays, pRgsindalereanoNeHaBpiegasichaidspraRdptRidined liavaratenschibyEhethiodibeihakerages, a

temperature gradient is also desirable to reduce turbulence and have a density gradient, and so to
stabilize THESEFs I PRl als kIS Mui Y FBREI® &redtd EARTRLEFENATYIY M linear velocity
(low4inear velpgighdoriaaired WgRdow éalpshtPRUSIMAHNE RRWESTABYETS (taunininizechauid
motion to prevent mixing of layers due to diffusion, convection, etc.), and creatign of foam between

first and &b daaaranslit sradispbrando futrErtae dhslaviestt R MBRPRIHYY HERUEd Sound to
play an imypertantmale1iddid heyeraimsy Wheatris dlaimedds Bideaf isRensiog dqvicadfarautmwatically
dispensing a beverage having a distinctive visual appearance of multi-layers in a serving container,

comprisingiSak (BAL bR NG YHRASCR WP AU HAHY WAt eSS AR NG Hidans to

transportduRcénateisisatetod R tashe dnrixingnaansodblersiiitsétardrsaeanadquiskeqneenigatas
individually contained in storage means; concentrate lines and transport and metering means
contfure T tr4RIBE RS TS n&éEiP(BBﬂclé?ﬁ?ét‘ée}ﬂﬂ]inﬁvaﬂ’f? ?ﬁé&fﬁ%@t@ré’é‘%‘/ MR ARPEERE mixing
means; ableast one delivery line with an outlet to discharge amounts of the mixed and diluted 15
concentrates in a serving container; control means including a user input means and a controller that
selectively control the activation of the transport and metering means according to a programmed
cycle
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corresponding to the specific user input means activated by the user; characterized in that: 20 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 and, subsequently the mixing and delivery of a metered amount of a second
concentrate with a metered amount of water to form a second liquid layer; 25 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 mann he density of the first liquid layer at a higher
value than that of the second liquid layer so that the first and second layers form a stable layered
arrangement in the container with the second, diluted liquid layer of lower density remaining spatially
above th&' R fiGlaMsS)ds to provide 30 a beverage having a visually distinct upper layer upon a lower
layerin the container. 2. The dispensing device according to claim 1, wherein the concentrate-to-water
dilution rates of the first and second layers are controlled to adjust a density variation between the first

and second liquld 1ByE5RASIAE LovesiAdr AipRatiratydisaniipe A PRiTBeohaYs B2 #RERENEnsing

device acgauginggeacdai® df afudi wherein the:firsicnsheesandotigiigdayers 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. 5 4. The

dispensing devitE' SSRGS 2 or 3 which further comprises a whipper which is activated

on by the contral meansuppfpand a matereshapoauridoherneaniisias esitiagspoafiad tetbrstdigrid layer
is delivered and before the discharge of the second liquid layer is delivered in order to produce a

surfate fEAMSESM$IBAHE first layer which slows 10 down the delivery of the second layer in the

container beforeitieaiesiambiasividuibe diiséntiguid ieyieiddalhedisprasingslavicmaseording to
claim 4, wherein the wh%@gﬁr is activated to fogm an end portion of the amount of firsltﬂgoncentrate

diluted with watEPR6AE el 7S A% SRR 14PE M6 S BISPRMSIRG HEGHLE AELBRIHGRS BISIFR 4 or 5,

wherein thewhippaniseaiviaiadang rasatetizam:20:006ai0 2DtROMIRIMg AahsThe dispensing device
according to an%t(igaesto (];rﬁﬁ!%igl]i%ezr& igé Vv\x//?t%rgrllnomﬁzt to discharge amounts of the mixed and diluted

15  concentrates in a serving container;

control means including a user input means and a controller that selectively control
the activation of the transport and metering means according to a programmed cycle
corresponding to the specific user input means activated by the user;

characterized in that:

20 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 and, subsequently the mixing and
delivery of a metered amount of a second concentrate with a metered amount of water to
form a second liquid layer;

25 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
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

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

2. The dispensing device according to claim 1, wherein the concentrate-to-water
dilution rates of the first and second layers are controlled to adjust a density variation

between the first and second liquid layers in the container to be equal to or higher than 0.1%.
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concentrate lines and water line have internal diameters that are differentially sized to control the
concentrate and water flow rates according to the concentrate density difference of the first and
second layers required for forming stable liquid layers. 25 8. The dispensing device according to any
one of claims 2 to 7, wherein the first concentrate is a milk concentrate. 9. The dispensing device
according to any one of claims 2 to 8, wherein the second concentrate is a coffee concentrate. 30 10.
The dispensing device according to any one of claims 2 to 9, wherein the control means is

programmed to SedtieNEP e MR GRS SrcaEding QrdrdBcbAtigtha ) ehs BYstiatndprsgliccessively

first concgqiiatR ¢ £8CRG%h £0E.RIMIM Wt vaRaWse IRetWesA9foPENYRANIAL! BRGoNdS. 23 11.
The machine readablegro ram installable on a processor or microprocessor comprising: means for
I

receivingIRNEF e QLI LAtRd MP Y user through user input 5 means, means for actuating a
wateg 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 flov! ratB PP K JGYATRREA L8 Rrkeé QRAVERFRHERGREPHRTIRE Water 10 flow

rate, watermpspridingcHmenseouienen, firsheeosestiatatiow faitanddisst cancrnirate sielemdime are
parameters which are adjusted. in relation together to deliver a first diluted Ii% layer from the first
it

concentrtS O RE YIRS AU blkags ishliaderrapd bt dheelischarser distishyadifahidans for

actuating &yserangi ceeaentsaderde proty co eansfatarseeondes apoantataflawyet Wiath aadat a
pro%(rﬁmmed second. conce{éirﬁgte delivery time, wherein the water flow rate, water time seguence,
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adjusted liuieiatipsr 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 20 means for
providing the first and second dilution ratios at predetermined values so that the resulting density of

the first liquid layermisehigipenshandheceestdtningensityief 4h&/herein the whipper is activated to
foam an end portion of the amount of first concentrate diluted with water to deliver the

15 foamed layer.

6. The dispensing device according to claim 4 or 5, wherein the whipper is activated

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

20 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
the concentrate and water flow rates according to the concentrate density difference of the

first and second layers required for forming stable liquid layers.

25 8. The dispensing device according to any one of claims 2 to 7, wherein the first

concentrate is a milk concentrate.

9. The dispensing device according to any one of claims 2 to 8, wherein the second
concentrate is a coffee concentrate.
30
10. The dispensing device according to any one of claims 2 to 9, wherein the control
means is programmed to sequence the delivery of the first and second liquid layers by
pumping successively first concentrate and second concentrate with a pause in-between of

between 2 to 10 seconds.
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second liquid layer. 12. The machine readable program of claim 11 further comprising means for 25
accessing a timer in signal communication with the processor or microprocessor and means for
actuating the water delivery means according to the programmed water time sequence and for
actuating the concentrate delivery means according to the programmed first and second concentrate
delivery times in order to deliver the first and second layers at the predetermined first and second
concentrate-to-water ratios. 30 13. The machine readable program according to claim 11 or 12 further

comprising meanhs foreaRashitfyrsrdmlsoegrandnstiltabini 4 WRRSHHNG YoBEdMBROGARBing an amount

of the firsbapeignsecond concentrate and enabling delivery of a foamed layer. 24

means for receiving a beverage selection entered by the user through user input
5  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
10 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
15 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
from the second concentrate into the container at a predetermined second concentrate-to-
water dilution ratio, and
20 means for providing the first and second dilution ratios at predetermined values so
that the resulting density of the first liquid layer is higher than the resulting density of the

second liquid layer.

12. The machine readable program of claim 11 further comprising means for
25  accessing a timer in signal communication with the processor or microprocessor and means
for actuating the water delivery means according to the programmed water time sequence and
for actuating the concentrate delivery means according to the programmed first and second
concentrate delivery times in order to deliver the first and second layers at the predetermined
first and second concentrate-to-water ratios.
30
13.  The machine readable program according to claim 11 or 12 further comprising
means for actuating a whipper at a predetermined whipping speed for whipping an amount of

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