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METHOD AND SYSTEM FOR IN-CUP DISPENSING, MIXING AND
FOAMING HOT AND COLD BEVERAGES FROM LIQUID
CONCENTRATES FIELD OF THE INVENTION The present invention relates
generally to a liquid food dispensing apparatus. More particularly the

invention coNgeIMMGD SRS YSPEMNTORAN 10! PasIRPIENKERESINg hot or
cold bevexapeNG RRIKEOROMNEH1EO TrANIOCIO CPBEMIRESGIRICh does
not use any mixing OrpRONINIQUAN RN ERRKRRELAND OF THE

INVENTION Conventional hot or cold beverage dispensing systems are

rreoradelftsettbeverage dispenser system uses an impeller, such as
bladeshdhses RiCin VRN iR 16t LAY BN ELERHISINMEYAIHRIPEAXIXS 8 RAYIUE.
such as coffee or tea powder or syrup with a hot or cold liquid such as liquid

MosepabisHET B A B ERAPRISON BRiftTe iSRG sPERRAN 4 B K &)5tem of

dnipeivpednslescehg e tbrige cxpmplainrbomatatidN e Bd@ d+0dnONEIRS
of this type are sometimes expensive and cumbersome as a space is

PR AeeRIrR Wiy BUNPSI S ATBRIE BB Snd impeller engine. Further,
in order to avoid hygienic issues, due to residual product left in the
whipper-chamber and/or_on the impeller, these systems require certain
%‘i&%&%@é@&%ﬁ%} Moreover, when using powders,
precigisationiohnioidisseIepeporaedRpetisias asumellas witrlificatiomof
liguids in a cup after dispensing may occur, especially at ambient

O SRV E M5 S o TR 1 290¥ e¥5Fs to the amount of

heteroge ngityodivdiktaranelevelsinctheidispnict payitohitheepratisbe AnQieh e
of system for prqducing and dispensing whipped soft drinks, such 25 as hot
g i oI LSRR O PRI 8RS i dBRSATHA TS PR YHEH i,
syt as re@fgivnglbtadesriins eemeroposkdiquid. SudRatenl NG 6 BehigpRgln
this. system, the whipping of the mixture of syrup and water used.to produc
R LA S TREAT g XA 3 VEER NP AAREBPEC
fotessectRd s UsSapaeof Neyryo zowater that are directed toward an

intersection pc%ir}}underdpressure. Even . .
ystems of this type dre sometimes expensive and cumbersome as a space is

required for a mixing bowl or whipper-chamber and impeller engine. Further, in order

to avoid hygienic issues, due to residual product left in the whipper-chamber and/or
on the impeller, these systems require certain maintenance and periodic cleanings.
Moreover, when using powders, precipitation of non-dissolved powder particles as
well as stratification of liquids in a cup after dispensing may occur, especially at
ambient temperature. "Stratification" in this usage refers to the amount of
heterogeneity at different levels in the liquid part of the product.

Another type of system for producing and dispensing whipped soft drinks, such
as hot chocolate and beverages, without using a mechanical whipping mechanism,
such as rotating blades, has been proposed in U.S. Patent No. 6,305,269. In this
system, the whipping of the mixture of syrup and water used to produce the beverage
is achieved by intermixing, within a vented mixing chamber, intersecting streams of
syrup and water that are directed toward an intersection point under pressure. Even
though this system eliminates the use of an impeller in the mixing chamber, the wall
of the mixing chamber after it has been used becomes quickly soiled by residues so

the hygiene is still an issue and periodical cleaning of the mixing chamber is still
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30 though this system eliminates the use of an impeller in the mixing
chamber, the wall of the mixing chamber after it has been used becomes
quickly soiled by residues so the hygiene is still an issue and periodical
cleaning of the mixing chamber is still required. As the cleaning operations

Rfiendeanirg thadaixiB sHAMBRI ARG QMBE ibaY AEBJaBRI-BIRNRHR Aa

costly. Moreaver, it has been shown that the foam obtained with this system
HEniroHOWaFRe Sl S ReSEInMEMHAETdt BASiEany theava hydpg foam

GRPRRIPRAE Withskig hubblesizearP ik sialibhe Wascextram Ry peierl s Riar
dispensing systems use in-cup mixing of g%é‘b,everage powder with a jet of

$RAR WRE toA R Iy 26 PGt e b RRINENY 40 SHETER 8, as for
instagRe R JARRROY AiFR:L 4830k N bUt eI are:s96eiadér with a jet

disadvantages to these existing systems which are: 1) In-cup mixing of dry

Potiier el StReiEHE Mihe At Y LB Benas &fch a

imitkreevrEie 088 Fu£ upokEmixing gbpovidentersnet pEoprIvidalvaltages to
homogeneous cold beverage as certain powders do not dissolve well with a

RS RESIREASEHRS P sth sapi e ing Y dB0PArlsPIoIAft for
iaccEmPadatinglhaheaan Sty@gemppidtsexishngmier ises dar 2y suially

complex and cosé%y with systems to move the cup from the storage area to

& HAIhBOAYEE, 45°8 Bt RSN G AL A BRES BrRVi S SoSL iR dasRg ™

poixiRgsatotaol ditksivaricuanjghoanfigwatignihish Tanexisahe bygiesitave
/or cle nirff?, issues. An improved system is needed thﬁ% is better suited

an
1 readdng Gth RS AR BRGNS BARR BroiRes; IAthBREEBURE RS
issueslly aomeprexhnirgienitlinannskstafiectvveatiogiperoeatdeiaigrning o

lace (CIP) devices, reducing product contaminatiop and also, reducing the
e R L R RS e A
iseneeaaciiar forroetdemasagehishichrns capbygni-iftohavaiagessiih
an optimal foam_layer, and that preferably can reduce cleaning an
i SRR VLR PTG B O 5% B TP draied o
{aoaq@raducicdispRhingy, Wi kafestedigoatiodivient,ah shadtishegisalchasmer,
dgner‘létl.source, at least dO{le giluent nozil;ae, msé one foo%1 comporgnt
YOl T AN A YoRT Gt esSt ONE BEEED Y NG ZE EEd sii ry
aeiticrinhtiendel el dedicengaha aaishingcdildeniptadrgetiuibe diligrhnazzle
ﬂ?)crletga?rticularly, a system is needed for foamed beverage, such as cappuccino-type
beverages, with an optimal foam layer, and that preferably can reduce cleaning and

maintenance.

SUMMARY OF THE INVENTION

The invention relates to a food product dispenser. A preferred embodiment of
the dispenser has a diluent source, at least one diluent nozzle, at least one food
component source in a liquid form, at least one food component nozzle, and a delivery
device. The delivery device connects the diluent source to the diluent nozzle and the
component source to the food component nozzle. The delivery device and nozzles are
preferably configured such that the diluent and food component are ejected from the
diluent and food component nozzles, respectively in diluent and food component
streams, directly into the container. The delivery device and diluent nozzle(s) are
further configured for ejecting a stream of diluent at a predetermined spatial

configuration in which the diluent stream impacts on at least one internal wall of the
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component source to the food component nozzle. The delivery device and
nozzles are 30 preferably configured such that the diluent and food
component are ejected from the diluent and food component nozzles,
respectively in diluent and food component streams, directly into the

EsmiaRendRe tielivary slewiGamrd dlbent RPZERESHARIdmEheGaniigéesbd

for ejecting a stream of diluent at a predetermined spatial configuration in

ORBANFRY &Rt RFIHes MeioRtb REQsHCt fo ReeTSHE I ARRFANGTAR BATHK KIS 4er
Atnbudthine elipplirehgarfincivaly daaiedrd e acpanthpixstigifaathber

component so_to produce the food product. Ae?referred container is a

kRS URTC SRR QRO SV BrHb S Al TRINEANSF B rEREP By C BRIGARE for

EHEP@NHNch 2aHMAl LA WINBLEntt RBAYERESSe A afepahly QRetReiWRNBEY &f servings,
container for immediate personal 5 consumption, although other

Wribstlrse Mt NeRE SehsEhe i et lFRERIE SRAMAGSCrYFEPSLerags than
divpepkdenn thepegtared disBrsat, iha dnaehsanigr hevginga cdisnesnsainn

the preferred embodiment, the diluent ngzzle is configured for ejecting. the
GuBheeh SEARPLANSHE Felative etk TR R mere AR R efaply

inginer-splativedesadicalyyisronthaadeegrees. 10 In the preferred
embaodiment, the delivery device anéj diluerégélozzle are further configti;red for
‘P&S@‘lﬂv@

ejectitd s RESTsA S Shadima e dahuepy e g gre turther
aedeiermniocespniiadceniigiatosarelatingitn vMarteafausl ywiiiroanetecity a
range effective to prodyce a layer of foam on the food product \{vherein the

%etfgtﬁfg?ﬂl-? Shgtit o ﬁ%’éﬁt\ﬁﬁﬁﬁ%a&ﬁi%‘@tbfﬁi?‘ﬂﬁew% ANG Al At e

dreesni dispgisaaedn gt dataiogtls efat peasick:-whoieie theatarabbhanoiet

least 1:4, most preferably from_abgut 1:3 to 1:1, The confjguration of the.
A A B RS o P R o R Rt tndhe
aantabeeis bt atpeedeirsdresbpeireeiblytng stleam 104, stiearpretispen$iog about
nditions_are such that no_sjgnificant splashing is provided and the streams
R et SR I
fprcktinaon dicantpioteeitontasiicture. Therefore, cleaning is eliminated
oduct is carried.out in the container. In

ore ORI HER 0 B ISV SASSAE R BB RER UL e ot
hacaodidilifeninstisgashiiisisipipacisdamarhintaesaatnaltiandgioh dttomiwall of
Itlggzles to the container are unsupported by any funneling or diluent protection
structure. Therefore, cleaning is eliminated while a proper mixing of the food product
is carried out in the container.

In one embodiment, a second diluent nozzle is provided which produces a
second diluent stream that impacts on an internal wall and/or bottom wall of the
container at an impacted location which is offset to the first diluent stream produced
from the first diluent nozzle. The second diluent nozzle is preferably oriented to direct
a diluent stream relative to vertical of from O to 30 degrees, more preferably, of from
0 to 10 degrees, most preferably of from 0 to 5 degrees.

The delivery device is configured to deliver diluent from the diluent nozzle(s)
at a diluent flow rate and linear velocity of between about 1 and 120 ml/s and 10 and
3,500 cm/s, respectively.

In one embodiment, the diluent nozzle comprises a single orifice per nozzle so
to form a single thin stream of diluent to impart a velocity which can be sufficiently

high to provide a thorough, rapid mixing with high turbulence in the container and
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25 container at an impacted location which is offset to the first diluent stream
produced from the first diluent nozzle. The second diluent nozzle is
preferably oriented to direct a diluent stream relative to vertical of from O to
30 degrees, more preferably, of from 0 to 10 degrees, most preferably of

{mBn& or StelrgIefRnlia deveny eyier dmeentiayinertereiety praliluent fiam

the diluent nozzle(s) 30 at a diluent flow rate and linear velocity of between

Lapgietiionn a8 i 268 6odPTeBI6H cmis, respectively. In one
embodimghthe aibéanhBRZaR aATMRHEeSAIDBIERE{IGH RAINOZAISAcdO to

form a singlle thin stream of diluent to impart a velocity which can be

QR aeNR IO R prBviderRitotoligh SrapRd RARIFGRHAiGROHSEREE in
JRSVEQNIRINES AN RIRRR R GLFALIFGATION ISSUR oA PREIeBIICeIEARIS. A
preferred to produce a thick layer of foam on the top of the food product. In
HetRsHEnBalImRIY s afedieldinar csipliseadpririnty biorariiggtion
fopiefarpid ahbhof Sisagmslierrving Alshowmenheas esuigialiesan] Redasieaer

of 5 shower-like nozzle orifices may var])éfrom 2 to 30, more preferably 3 to 5

orifices. & PRSAETIRBYRSZIRIT SVRtEE T Y et ShBRPYIbEF et 2 plurality

snesetpseripisneanfigrRiaor thgpeaianedihrentado@ddapiponeivitom tawfood
amount of foam or no foam is desired. The dispepser may compr

CIRORS U BB ECE IR FORtBET B! DflsANEY OPYiss &ﬁ@ﬁéﬂ%ﬂ&f@g

{eleclispensing different deadicanpanentsvradhinefaas déhgompaneatles for
CZigurce,s in thi container; and the_delivery device raf%&ge configured foh
RELRE ARG G AU GE R R R B 50 1B fO8Y RBRBoRdAE

aoeies i eigpansingarsptastedvepiabipaiiont et RoR @ fenarepehdhg fond

omponents |n the container depending.on the type of beverage product
STENS 187 SR FP P B A A A Sl S PR
hecerhocimeit aenekoast¢ompiRednténsaw ead i otidaival tilkhasad or
milk concentrate and the other food component source can contain a coffee
SL?él\él‘é%C@Br?@éjﬁ%fgt%.cqujeih?lseeﬁ{;ﬁ)%%ﬁggarl fates to a method of preparing a
food 'Preduet frim dstoadatesaduchditpe nsehicpari istfogdpedieg fsepar ated

treams of diluent and flowaple food ts int tainer, 20
WIRDHEN 2PAEaEr SHERHAR I EAERORAIS S HRALE ORCEhERE iood

components into a container,

wherein at least one stream of diluent forms an inclination angle relative to
vertical and,

wherein the diluent stream impacts on at least one wall of the container within
a velocity range effective to create turbulence and mix with the food component so to

produce the food product.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagram schematically showing one embodiment of a beverage
dispensing device according to the invention;

Figure 2a is a front view of a detail showing schematically an example of spatial
orientation of the nozzles of a food dispensing device according to the invention
comprising one concentrate nozzle and three water nozzles;

Figure 2b is a cross-sectional bottom view of the water and concentrate nozzles

shown in Figure 2a;
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vertical and, wherein the diluent stream impacts on at least one wall of the
container within a velocity range effective to create turbulence and mix with
the food component so to produce the food product. 25 BRIEF
DESCRIPTION OF THE DRAWINGS Figure 1 is a diagram schematically
showing, RN MPREINERLKOb PaRRYATAUS wisPRAS G RENIC BrRekaT Biach Rdbe

invention; Figure 2a is a front view of a detail showing schematically an

W e EERial e MiraebA BohdiRrine dFutesacarden St device

ACCRIDINGIMHRRI VAN 0Bn EAMRIESIDE AR FORFERIALE R9ZAlg.and three
water nozzles; Figure 2b is a cross-sectional bottom view of the water and

concERIES RS 2180ssn6RiP TR IFmgLirE4e wigl He s fe T RO RORTE I BBt
shewing sehesnsically another example of spatial orientation of the nozzles
of a food dispensing device according to the invention comprising two

concEHIARE & 21 SCHATHIG DatErESS e 2y GraPef B Cr 85 RS ettt

tpetievaniew witthe e tei BasheanaRpHale18OEIesd RboRrewrdathigiie 3b;
Figure 4a to 4h schematjcally illustrate various embodiments of the device of

the inVEMioh WHASHAR A ESAC QS Mo 22 RIEP SRR UBSYE Y RORYAISE

Higusihaddiagranr sehematiaalwhdwing another embodiment of a
beverage dispensing device according to the invention. 10 DETAILED

DESCRIPTION OF THE PREFERRED EMBODIMENTS The present
DETANESDESUREPTION GF ITHIE PREFIRRED ®M® 0 DEVEENIES that is

hygienic, efficient, compact, and relatively low cost to run and maintajn. This
oan 6 BT BL T ERUAD e PR S RIS R B AL Ol By e

tansegueaily refidias, wipite mairtenasselandisthighly hygieaiatain. This
referred .empbodjment of the invention provjdes.a device for dispensing a hot
B A T A e A TG SOy oS e ot

faitdy Jughierapeiratres little maintenance and is highly hygienic. A preferred

embodiment of the invention provides a device for dispensing a hot or cold beverage
which is able to deliver a beverage with good foaming at fairly high temperatures
(typically above 65°C) and able to deliver an homogeneous non-heated beverage
(typically between 5 and 16°C), without requiring the use of mechanical whipping
mechanism, producing uniform high quality beverages from a concentrate. The
preferred embodiment is also preferably suitable for large scale, high volume usage.
The food product dispenser of the invention will be described as a beverage dispenser
but other dispensers such as sauce, soup or stock dispensers are intended to be within
the scope of the invention.

The invention concerns a device for dispensing a beverage comprising a diluent
source, at least one diluent nozzle, at least one food component source in flowable
form, at least one food component nozzle and a delivery device connecting the diluent
source to the diluent nozzle and the food component source to the food component
nozzle. The delivery device and nozzles are configured such that the diluent and food
component are ejected from the diluent and food component nozzles, respectively, in
diluent and component streams, directly in the container. The delivery device and
diluent nozzle are further configured for ejecting the streams of diluent at a spatial
configuration in which the diluent stream impacts on at least one internal wall of the

container and within a velocity range effective to create turbulence and mix with the
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(typically above 65C) and able to deliver an homogeneous non-heated
beverage (typically between 5 and 16C), without requiring the use of
mechanical whipping 20 mechanism, producing uniform high quality
beverages from a concentrate. The preferred embodiment is also preferably

RotelImfntaias pralgchiah IS HRATEN: thenfondiRresuct gispenser of
the invention will be described as a beverage dispenser but other dispensers

RRlcYo8Mer sYtp R bR f R Wi dHe Herd 85 HEiAgmIARd scope

&R ieNeNtipneAR Tihe diventipnsenceizAnde WeRfomisRansinerdgerated
beverage comprising a diluent source, at least one diluent nozzle, at least.

BAETEELLRTH HIHEME Sould S irsviisibasapik aF Radt-ds £98d compsaisahts 2
RQzdesandAelMary sleuice SaNBEsing ihesiiteanhsorseifRitheodtusinite

nozzle and the food component source to the food component nozzle. The

VR AP RANEENARR 6 Z P TSR O P e arar i WilifE A ARG dae)

GoLIReNeM aveuplatied from ihenailenbard fopcceIMROABALNOZARSation
respectively, in diluent and component streams, directly in the container. The

GeicrinPasideaige e g ool semprre SeHdgt IR g o drtiripARd
4aeansef PR alpesRtiat GOMOMRaIT RINRithning dibipRestie@aoth for

impacts qon at least one internal wall of the container and within a

elocity.
1?8%@%‘1ﬁ&ﬁ%%@r@ﬁfé%ﬁ&%&%&yrﬁh?\m{ﬁlﬂgé%‘&@r88ﬁ‘ilp%ﬂ}éﬁ’ﬂ]ﬂ6a“°“
rediedadhe fomsbpeadued.ITedteryaiiuist isvihe presaaraplnatincameans

any sort of liquid diluents typically used for diluting a food component.
b et Rt G T et e R LA e
Wwitheieirdilbentk coslehbeeused sucb asmlkar stackld beviaageseapenent

is a.5 liquid food or heverage product and/or a liquid concentrate. The liquid
RARSH D T G AN Bl HEUFBRTD RGO RAAES: QRer

adillmningeds suerosesdighoriticipaecadiths Yigiid flavioennuteifiatiel gaciother
SERR AR SHG SRl el e gl
tihasphippeesfosysiempohthe MuediamrbaihdevehOchatvanigee!drprodiugts

elivered eS rer_isin ‘I% the mixin if '.rgl ro edO solug)iliz_atio tim%vr. duced,
BB o eI o NPy o i R S RiEheascd
e eapypafied. to dry or powder components. The cold solubility problem met
;Vgh I, AnGBRuAEhComRaNeRIs AEAsReirinated and £old Beverages can
diluent stream at an angle relative to vertical. A certain inclination of the diluent
stream surprisingly improves the mixing and, also the foaming, when desired, by
creating turbulence in the container while at the same time significantly reducing the
splashing from the container. Although some embodiments can additionally use them,
the preferred embodiments also have the advantage of not requiring the use of mixing
bowls, impellers or mixing chambers to operate, thereby eliminating the costly
cleaning procedures while improving hygienic performance. More particularly, the
streams in the region from the nozzles to the container are unsupported by any
funneling or diluent protection structure.

The diluent nozzle is also further spatially configured for ejecting the stream of
diluent at a spatial configuration in which the diluent stream impacts on the internal
sidewall and/or bottom wall of the container. In a preferred embodiment, at least one
diluent stream impacts on the side wall of the container. In a preferred embodiment,

the diluent nozzle is configured above the container so that the diluent or water stream
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obtained with an excellent mixing and, if required, higher foam attributes.
Another 15 advantage is the reduced storage space of the liquid concentrate
packages as compared to powder canisters and the like and the reduced
complexity for dosing and transporting the food component. Furthermore, in

Rhsencel ot MiNeRE NeFHRIXImERamAES, dBeraaviBelisweyargdnetehinplited
and more economical for a wider beverage offer. 20 In a preferred

LrRYB AR Re dNteh srigshing and Ay e and s detmd g Rmohee#esh
‘BhaBpAHE HRIIVE i NRiticalfh gRMtaInIRCiRatinnrthe et 35tRaMes

surprisingly improves the mixing and, also the foaming, when desired, by

Uiy RAtETeRe 9 HEcbhaing AGAes & e SRR BriSighintantly

i iehthansplasing o tia canaioaroAltbeugh saamenanhedimeatascan
additionally use them, 25 the preferred embodiments also have the

RIVBHEL SPHiE el RATtRY A5 USRI LML RITT sy vortex
&ieanheiis teoapeisieyiner eRyreleynalingxing easHydelearipgiRosesdwes

while improving hygienic performance. More particularly, the streams in the
UHIBA #Bf the nozzles to the container are unsupported by any funneling or
diluept4PepdBBE QNsstaeldif e3P drheaditugnt nogalauseals ectiotaearisiRatiallwater

configured for e#gctin the stream of diluent at a spatial configuration in

WRTER th HIRATH SR AN et BN MEeAfCE RIERRICAART S BORBIT wall

Ahe. anyssend Bre arehevachprobodiimenicahleasl onboddnewhBioEane
impacts on the side wall of the cantainer. In a preferred embodiment, the
%?FE%WFH B3 PG HAG RUR AR %?18@%%&%1&%?%%0&?&18#8%@# a

sieapoistioalineber elativadn verias) AfsnailadinairSatdeaietieBelon the first
rees, the water stre rovides too much splashing and mixing.and the

S R T he N

sirem i of fremcharitcihldegreeslatdndast preiarabiin Obf dia sibetioal) the

OB R0 R S RSt s S LA e

¢farticular ssveansedientataedents i coofehaivater Vofiiekb ¢dectibitizahe

AR AR TG BT R
dowakegern enhancing turbulence which so improves mixing. The second diluent
nozzle is oriented preferably to direct a diluent stream relative to vertical of from O to
30 degrees, more preferably 0 to 10 degrees, even more preferably of from O to 5
degrees. These at least two streams, one at about 30 to 40 degrees and one at about 0
to 10 degrees, provide an optimal jet configuration where surprisingly good mixing
and foaming have been noticed without incurring heterogeneity of the liquid in the
end beverage (i.e., "stratification").

The sidewall(s) of the container can be straight or angled without affecting the
performance of the mixing of the streams provided that the streams are directed as
described.  Preferably, the sidewall of the container is slightly angled in a
conventional manner such as that used for paper or styrofoam coffee cups. Thus, the
container may have an angled sidewall of from 1 to 15 degrees. It is acceptable for
the generating line of the sidewall to be straight or slightly rounded, either in a convex
or concave manner. The bottom can be flat or may have a certain structure that
enhances swirling of the fluid, such structure being a central apex or a dome, or

projections that breaks the vortex flow (such as radial ribs or equivalent structures).
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10 stream that impacts at a lower angle than the first water stream of the first
water nozzle. The second stream may impact on an internal wall or bottom
wall of the container at an impacting point which is offset to the impacting
point, preferably, at a lower position in the container, than the first diluent

streaphrRdurRhironmheifirstt sitbant Roz#En SN Qverey afRratar velocity are
embodiment comprises two streams of diluent 15 coming from two separate

iR 49 ssidieenandingnpARARE Ol MG devriAgtE ogtsh B arhicved.
SRR IMPasHaEQN faketen wall of\soa feaHl Herdaiian desaa@rteper

effect, the second stream creates turbulence of the flow of liquid by disturbing

THE G AN RCRRSEHRGH BYOfiTeCRTERN B OIS YEQS TR TN PatEYIF bEL MBS a

slistHeb acht IRVaPRIAST B RNPAETIRBI LY IBNER Wi NISM ORFRMES dRikINGs THae
second diluent 20 nozzle is oriented preferably to direct a diluent stream

Tdpane s Al BRI AB B 6 Ry Pess Ahdte [ntRtetal i Bsiandlghediney

RIBE NBEeRIETa R of F0oB R/ 0Surpagiees, ihhesshatdeas e (B ERWMSate
one at about 30 to 40 degrees and one at abgut 0 to 10 degrees, provide an

BIhHGHIGEY QO NRGUHADH RrrEFe SHHRING P OHBRIHRREHAL R1AXTAG have
geaeticed iwithogt Aney vinBeTetenageslaitd ehdhesbauidrinihie 29a6fidation
beverage (i.e., "stratification"), The sidewall(s) of the container can be
%E?Bf@ﬂ’t oFf @C\R}?ﬁ?&&i“‘&ff&’éﬁﬂij%g bp?é?f%%hﬁﬂg ép EChiRQGe oPERigTably

Iséraasmsspreyisiedaiat tha sisaprsfarsiineaieetas (dascob@dpPreferably, the
sidewall of the container is slightly angled in a conventional mannper such as
that 3@8’8’ ﬁPFﬁ’af}Sé‘lﬁ&fQ&%‘fdth“ é‘@ﬁél{eﬁﬁ%?tﬁléeé’@?i%%é’ai%&%%
harparangiRd wdawahofisamht thlléndegreesitld Boaceaptahle fonethe
nerating line of the sigew Il {)10 be straj }é‘t(fr S”%%b)/ rounded, either in a
BIRGK CAPEBH AR TSN COBE ey TReR & Ebraihd
i dotdredimpbrenbanctigEwisbng:afrtie Hivithgsuchaisugtbeenkeiny anaaadsahan
ome, or projections that breaks the vortex flow gs ch as radial
SRR AR ey e A R e et Y
fleuniates amd)irspestlosiiyatehimpattasnhiocansideri gedendirgwndhaving
result an 1%(9t beveéaa%ﬁ %[:OZ)d«glft l&e achieved, i g)arti(éﬁl?r, whether a tli) amy
HEVEPSHE BF RS AN Baverabts eatevgﬁ%%s}%% S RiAG BERI5E BotAMed
aanbigendkaily byt chiRfiguyingutearded\d@fiddyice inisuoh @icenantesrihaiithe
at least one (P{;eferablly two or more diIu?rﬁ nlozzles istributes the .
may cause stratitication rssues. An incréase of the linear velocity may resolve this
issue.

In these conditions, a thicker layer of foam with a more homogeneous bubble
distribution is obtained as compared to when working outside of the given ranges. The
amount of foam is also greater than with dry powder components. The ratio foam-to-
liquid obtained within a minute, after the food component and diluent have been
dispensed, in the container can be of at least 1:5. In general, the ratio foam-to-liquid
obtained is between 1:4 and 1:1; which is far more than one can usually expect to get
when using dry or powder components.

In conditions for a non-foamed beverage, the delivery device is configured to
deliver diluent from the diluent nozzle at flow rate and at linear velocity of between
about 10 and 40 ml/s and 10 and 650 cm/s, respectively, and the food component is a

liquid concentrate having a viscosity between 5 and 600 cP. Most preferably, the flow

rate is set between 10 and 40 ml/s, the linear velocity is set between about 10 and 150
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diluent stream at a diluent flow rate of between about 1 and 120 ml/s and the
diluent velocity between 10 and 3,500 cm/s. Surprisingly, in combination with
the flow rate and velocity of the water jets, the viscosity of the liquid
concentrate plays an important role in the quality of the foam level and the

ER30IWigR @S, siatification 4R RiRdie (RIQIRIQACANEROHA t VIBGISIDLIS
between 1 and 5,000 cP, more preferably between 5 and 3,200 cP, and
l?ﬁB’%‘f‘iﬂ'é%f‘ﬁBl?QQe‘fR/een 10 and 600 cP. More specifically, for producing a

foamgd bey@raee dhipdalivesy, davisels eenfigurrdio;delverdiluent fipmical
the diluent nozzle at a flow rate and a linear velocity of between about 5 and

AN, ARG St aldPse Eailstiedpeer A, BRdoPs IERBEUEHBORENt is

Rdigikid AeRcrifiateonaniogsa MiscagibeReiuaEes Jf andilesaibamndQtheHse a
Most preferably, the linear velocity is set between about 10 and 40 mi/s and

S AR RO Yl Sty LA RRP ISP ESTH SO R e R e fgfater nozzle

LRReANGAIR ARG LG YISRASHY, BRIWERBo@PERNALReigest MEGRSIY
values tend to_provide a stable and thicker foam but this mae/ cause more

RRtcSRyISThRk HE HBRCLTAPSEEGHE TRIESO Mdy s AH6H IS0k,

M iRaasaofldherinesr velngiidpsceasalée BB dsstgolinthgseacanadidens,
a thicker layer of foam with a more homogen oggfbubble distribution is
&

YR SONCEREYLTE GaD WHEPEWRRIRS' 40s tha OB PARGeACrpieurate

anedntratfoan ys ispuaipale hibeihnviin Cipe poNKE Rl OB P eylRNbamipIesiaticas

foam-tg 25 liquid (}%‘ained within ? minute, aétgr the food com onent(ian,d-

YREEHA NGRS ISR A BE 45RO HE S SRR UAR BLoSE AN AR vEd ixing

geneyahitheoratio dopentedibyidd Objainadng betvweeoritrof Othevddtkdsyfar
ore than orfe can usually expect tog%et when usin drI%/ oro%ow er

S RS T ESRURDtof S HEHEFD QR RS AU & D BFSTR BB

configusaditer 3thbedives]ltrndifiem tet dilyell ezalenptilesfsataidiat the
inear \(%gcit of bet\Aﬁeen ahout 10 and 40 ml/s and 10 End 650 cm/s,

BRSSPI L R BSEe FSPA MBS CEHERG RISy e
sbanesity betiveap Y andsapplgRhvtosipkeierghbysthe il uffidtaisosgiovide the
between 10 and 40 ml/s, the linear velocity is s tween about 10 and 150
oL Ay A o O A L1 R GO e g o
taseopiiynletwearedprandreMde k. control the flow rate and velocity of the diluent
along the line. The flow reductor can be electronically controlled by the control unit
to vary the flow rate and linear velocity.

Advantageously, the device of the invention can further comprise thermal
exchange units for heating or cooling the sources to offer the option of dispensing hot
or cold beverages on demand.

Other features and advantages of the present invention will appear more clearly
upon reading the following description of preferred embodiments of the dispensing
system according to the present invention, this description being made with reference
to the annexed drawings.

Referring to Figure 1, a first embodiment of a beverage dispensing device
according to the invention capable of implementing the method of the invention is
shown and designated by the general reference numeral 1. A beverage is herein to be
understood to mean any beverages, hot or cold, that can be prepared from at least one

concentrate such as a syrup, a coffee concentrate, a cocoa concentrate, a milk

concentrate, tea or juice concentrate, etc. or a combination thereof, mixed with a
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As a common denomination, "delivery device" means in general all
mechanical elements enabling to transport both the diluent and the food
component(s) at the 5 required flow rating conditions. The delivery device of
the invention may comprise a first pumping mechanism arranged between

fHaQiwaken SOMAES aNprea WatskneedsitelcrntEelingnihtowaien How Jate,
and a second pumping mechanism arranged between each of said liquid

omeehtrdfecsinkestarassill BeseR higsialenthehsireingg dhassipe
daigcehthedinmidcanceRaion BO e RO priRwataragt the albeasmarni ah

concentrates can thus be supplied and dosed in an appropriate and accurate

HigrmdAvet ringlg, AP SAMBIHG I N Eiare pulse delivery type pumps,

suchjasha bisiaticnpsBRe: inteade theilipemitbigdyiee Ptompkallawssan
improved mixing and foaming of the dispensed liquids by creating pulsing of

RREFEOT. BthP SRR~ e dercanphtRm YR ptiip s Citifubhy BRkpa!

HaNENBINRsAr JisphyReM P RSnd of B AREtRLLIP iR theeeilheBtream
delivery device comprises for supplying the diluent under pressure through

théchB2 ALMABLIMANRE G mOTRBTIn B YELST i sRrRstisasd Thidtaher

tvatersaly AMoatiap] WBtAIsBIE SBUIE ists\@HiaiRnsba Ry auiglede:sirqtively
flow rates and velqcity. Preferabbly, a controllable flow reductor. is assaociated

PR S prebARERprRd A finsard tantrsidnd stviscoaainceldbily st fe
Ziuent 20 alng:thwiling:spba ftovereeulciotiamiie jelenttanicatyndgetrebagby

the control unif to vary the flow rate and linear velocity.. Advantageously, the
AL S ISPk (AP P8 eI B G
heaiingroTEe Glingnthelsauicesniicafter ihairptiamn of dispensing hpbsaneoldgle

everages on demand. 25 Other features and advantages of the pr t
R A A SRS AT ERBAR LB YRR NOai e ges
Riefew es wnkatimsots afihadspenshedesiiiroisaacdiefigeioanefrrsent
invention thf%é%s crti%t‘/ion beingogll le with reference to thg ﬁnnexed

¢

WARRgs P BIGEE U K areRsh BB Ads A hal SKa genitird ding
lieyiten acevitiagatothn dveaht dnscipadlewirisiplehe otin@itte. Methedontl
the jnvention is_.shown and designated by the general reference pumeral 1. A
e RN Rk TR AR S SVl R b EERI 01
didtcaseh© phapdrdddirasnfadiieasitiaéso that it preferably impacts at a lower
height in the container. As illustrated in figure 1, one preferred configuration for jet
6b is to have it impacting the bottom of the container. The preferred combination of
jets enables to obtain a surprisingly rapid mixing and a high level of foam of good
quality, at the previously defined specific foam conditions, while avoiding splashing
from the cup.

The dispensing device further comprises a third nozzle 14 and fourth nozzle 15
for supplying, respectively a first and second concentrates in the form of, respectively,
a first jet or stream 16 of concentrate, and a second jet or stream 17 of concentrate.
into the container. Nozzles 14 and 15 are oriented so that the concentrates are
preferably at a level sufficiently low to be rapidly and entirely wiped by the water
streams. Preferably, the concentrate so impacts in the container at a lower height than
the water streams. Preferably, the nozzles 14 and 15 direct the concentrate stream at
an angle between 0 and 20 degrees, more preferably O to 10 degrees.

Diluent nozzles 2,4 are connected respectively to a source 18 of fluid, such as

water in the present example, via supply lines 20, 21. In this embodiment, which
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concentrate such as a syrup, a coffee concentrate, a cocoa concentrate, a
milk concentrate, tea or juice concentrate, etc. or a combination thereof,
mixed with a liquid such a water to produce a beverage suitable for
consumption such as a soft drink, a coffee drink, etc. As will be explained

heseinaligionehsySRURIIRPANSIBE JIRVIGE RSCOIIRI IR SREIRVENY @R iRe
also able to produce and dispense a beverage with a foam layer having a

YoEer rkiureh dyeiheradpisedafrdre L heoRhEsharsmih Figure 1,

dispengingd##yitaet $RMRUSSR RIS (DRI RGP SECONY eRZIR: 41for
suppl}/%l(f a diluent such as water. The water in_this embodiment is supplied

sRnielieT et SO ot BaikEP e Srealier SMdmths deMEBEsT water
througRfthermasphaitairexeniater g clion-epiticescfjuidst ebem ah wmater

can alternatively be used. Water jets 6a and 6b are directed respectively 10

Gpless W@thﬂﬂt%ca@g&mepjéﬂpwamr?ﬂﬁ% R 1R R bAYETREH YD),

MerFdascrt 0BA wheePHigRted cihiTespactdn vediealisadhabliistjeditamito
second jet 6b are offset to each other and impact on a different region or

EierHE BB O NG FEBiTaEr 2ritafiriho e B BRSO Rgafea e diect

deRwaiRIJel SRt aipesitvefanlenthoreatepinan 34degredscwithdespesider
vertical, preferabl%/ié)ﬁtween 10 and 35 degrees 15 relative to vertical, in such

oy AAte s SARYRH AfaE R B RS R Y e AlShidha P FERS ABR 38
Sraeanishoug.impacy endheusige wadvef thecontaikgeatta bagighirindne

contginer at or above the first Jower qua}]rter of the container. The second |et

BB Y edeohGtasc:s PoL AUUagRANR MU LIS Shals TR AP fegHlgentrate
areteraklyradtiveamobuananliQ dggrieesthiorarentioat serihat dnprefargiliised

impacts af a lower 20 hejght in the container. As.illustrated in figure 1, one
DRLTEAREG 1 A6CSH 1OV b 1o b iSRRG (HE B OISR
amitRingpeldfppreiesiet codibphadian phin@loeoablesdiniabtaintapsuupsisingly
rapid mixing.and a high level of foam of good quality, at tl}ﬁF reviously
SRR ot P A AU it B cup. 25
The dispeatisiag deyitesfuither compricesa thirehpazizle svdiead doldiidozzle
15 for sug &/lgg resgectiv.el a fir tgf[‘\d % Cc gd C n§entrates %n the form3%f,
FRREER) @, -3 fird? et BT SESHPRY O EdRcentrdte "aHtE ASBETRE RGPS -
Sreanrdlfedbganceniratét 281G dheconiahemiNoziles v anccdiuare Howentee
t%obtehca(gl}tqgl e%?(é?enlt)rr%}%rsaglr}g of the same type as pumps 24, 25 described above.
The source of liquid concentrate 30 would typically be formed of a pouch filled with
liquid concentrate arranged in an appropriate holder for easy refill. The concentrates
used for dispensing are preferably shelf-stable due to their formulation. Typically,
appropriate liquid concentrates contain 0.1 - 0.2 % potassium sorbate, and have a pH
less than 6.3 and water activity less than 0.85. Concentrate:/water dilution ratios may
vary of from 1:100 to 1:2 depending on the nature of the concentrate. For example,
pure coffee concentrate typically ranges of from 1:100 to 1:4, more preferably from
1:50 to 1:10. Milk concentrate typically ranges of from 1:10 to 1:3. A single source of
combined concentrates can also be used such as a liquid blend of coffee and/or cocoa,
a whitener (e.g., milk based or non-dairy based whitener) and, optionally, sweetener
(e.g., sugar or non-sugar sweetener). Concentrate: water dilution ratios for such
combinations may typically vary of from 1:6 to 1:2.

Water nozzles 2, 4 and concentrate nozzles 14, 15 may be structurally

independent of each other to allow easy adjustment of their respective orientation.



10

15

20

25

30

preferably at a level sufficiently low to be rapidly and entirely wiped by the
water 30 streams. Preferably, the concentrate so impacts in the container at
a lower height than the water streams. Preferably, the nozzles 14 and 15
direct the concentrate stream at an angle between 0 and 20 degrees, more

Bietaah it o 0:-daa0a88. HHEMFMOASIEIS thaf AIRNRSRBHTE shetHIebd i

a source 18 of fluid, such as water in the present example, via supply lines

dngle infarsal AnBYHR SR IRFERP X IRSRC RiR ST SPsBth RO SN 8 e

ReMREAIRS A6F e diResaPoPrkbe: soruRs. of diluent itself can be
associated to a thermal exchange unit. The supply lines are also connected

to dilli¥Ricalin e shameigqERicrdon B Rt Blidd sy RPEdst SRt 38Nt oe
apisroocpriiolieida i the, drevwipasemblederably, 1he theissapexehsngsrunit

(not represented) is of the on-demand, tankless, water heating/cooling type,
8 {o’dWater tap line. In an alternative embodiment, a hot water tank

or coplipgdank«eandae-asadstasiepg ofsiarpaaiiienat toldhe dbsevialaxebamnge

unit. Preferably, at least one of the pumps is configured to deliver pulses of

B B BT B BE HEHET B QAU AL Qe WY CTRRROW @

pRiastel bempoaiialiedinareonteferablyiof shieynssingtapiaide ive iy &ssshich
asf% eristaltic pump. This t\%%){e of gumps allows pulsed water jets to b
ge B

RGO i e A BRI LTAE B oAb A G the o her
anstherepoeniraterabidatd the pooditiassaraunban th qualitys g eHoarn

layer for eg‘ﬁzn the dispen ei; beyerage. It wil| be noﬁ)ed,rg eyer, that the
BEHREARIE BRbAP e r e 1S LHBTRERD S BPRUAR) Shch as
diaphrapsnldwe poesdaant becanidetit iapaatiey toresguivisisuifiaieniinbighly
for generating an appropriate water flow rate. go entrate nozzles 14, 15
g bR MEALE D $EaP RS Bl Al PR GO BbRELIRARS g of ol et on
tgspetit/ecsuRRy. s BayvsSshinchudingwaspaativeelsops B4 foamewvetieds

control unit;ﬁ8 Pumps 34, 35w ié:a%all w the concentrate flo ra}tF 50 to
o R b 5 16 SR e B s BB S CE e P
athove7Themoy el afdiqpic eidefiateaBouvould trpicabhe foeatdsniedbolia2500
(grg}lc%ledwith Iiguid[t?gpc%nt ate arran zd in an ?i[a roprf'?at holder for

By VRTEG e oL P WP R S e et e
(dbaenteithesy toronsadid noteyipi chityte poprapnaia yiguid tocweniliadrg asataiin

- 0, i

191igiesicr)é%lc{o fgé)&lag’gf)%@a%%b vteer’yzigrdgcb gggb?eE)Hand texture and splashing.

To achieve whiter foam, water may be delivered for a slightly longer period than
the concentrates. On the other hand, linear velocity should preferably not exceed
about 650 cm/s for preparing a beverage without foam. The water linear velocity can
be readily adjusted via an adequate control of the pumps 24, 25 by control unit 28.

The water flow rate also plays a role in the production of the foam on top of the
beverage with respect to the initial foam-to-liquid ratio and the stability of the foam
after delivery.

Tests have also shown that the relation between concentrate viscosity and flow
rate plays a significant role for mixing, especially at ambient temperature. For highly
viscous concentrate, having a viscosity on the order of 2200 cP, such as cocoa liquid
concentrate, good mixing of the concentrate with the water requires a water linear
velocity of about 1800 cm/s, while for less viscous concentrate, having a viscosity of

the order of 550 cP, such as coffee concentrate, a water linear velocity of about 1500

cm/s produces a homogeneous beverage.
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25 less than 6.3 and water activity less than 0.85. Concentrate:/water dilution
ratios may vary of from 1: 100 to 1:2 depending on the nature of the
concentrate. For example, pure coffee concentrate typically ranges of from
1: 100 to 1:4, more preferably from 1:50 to 1:10. Milk concentrate typically

rang@sdRédiem b dthia dadfictiigiesen R At FeMbINSHIEOBERAAESCaRe
also be used such as a liquid blend of coffee and/or cocoa, 30 a whitener

rmepnhafibpicsaseBrinoAl Al BUd SaHAReTER) B bitibn ks ndr adistdhe
R:Er IFHGRR BIoBRPBHaSIRSIeNer ) soneRdtiakes e dibdiignratiosdard

such combinations may typically vary of from 1:6 to 1:2. Water nozzles 2

Brentrats MozA88 1 Mooy the strsenianyd ifadpehridhe Sl ear

RihRit alkowseasyariustnen afdheipdespenve ereftriaen Buisthesvwatar
nozzles and the concentrate nozzles may alternatively be constructed in a

Wi ESFREGY TP VAR’ i ety Breh iRty HhericaishthMy Btitaing
fheliqainienaneaeNierdimepasement af b erewiPaaese yord ealbrdhitvalue

diameter of ejection orifice of water nozzles 2 and 4 ranges from 5 about

.35 b otes Sm; MO prveBEe Pto 3 osi 48 B&FEYREIRIUF

whopbideto tb dvwian stkerligtiishconcentrate viscosity plays an important role
in achievﬁ&ggﬁi'of mixing and dilution with the water for the production OfR?

high B6& G P BRSRL E GBS e AR R N L RIS
ffofelestedwitiinsthedrarge dorspoptaiarabliyakiottnt itz ovivessiably

from about 10 cP, and maqst preferaply from about 100 cP, to preferably. .

ey T M i e s A it
abpWhR; 20Pehimnshestyprade tipbeteralout 600 cP. It should be noted that
the water linear velocity thro ozzles 2 and 4 not only affects achieving a
oo RS AONEIS (R B by e BINGLIEH FBAC PN b DT
dphsverageictestohing showimikativataplibeanielphiticiaifoaneymethod of

hould.b trolled t f ferably about 800 cmy/s,
A P A RS EuR 578 ahh O o LL VCYAVEDIS AR S oo

smvisaipsefaeatibalelabeuts2oihe wnilsciiognntnacsmiitaF R highe bamtere
L R G
appratiancd (venplatgediulideshanditpeiisiagdel Rielashipgsing a coffee
concentrate 14 and a milk concentrate nozzle 15 and two water nozzles 2, 4, the
streams or jets delivered by these nozzles being directed toward the container where
the mixing of the water and at least one liquid concentrate occurs. In this example the
four jets are arranged in alignment along a vertical plane P. As in the first
embodiment, the angle formed of the water jets may vary between 0 to 80 degrees,
preferably from 10 to 35 degrees, and most preferably from 25 to 35 degrees relative
to vertical; the choice of this angle depending on the mixing and foaming
performance desired and also on the room necessary for accommodating the number
of concentrate nozzles arranged within the perimeter defined by the water nozzles.

Figures 3a, 3b show another embodiment in which the food concentrate nozzles
and water nozzles are not placed within a same vertical plane. This embodiment may
offer a wider choice for varying the angles of the diluent and concentrate streams than
the previous embodiment.

Figures 4a to 4h shows examples of various combinations of water and

concentrate nozzles for the dispensing device of the invention.
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To achieve whiter foam, water may be delivered for a slightly longer period
than the concentrates. On the other hand, linear velocity should preferably
not exceed about 650 cm/s for preparing a beverage without foam. The

water linear velocity can be readily adjusted via an adequate control of the

PUMPBSetde 22 INHRAREALURILBR: JRtthRovates fipvvhaig.alsshBlana @M

the_ production of the foam on top of the beverage with respect to the initial

YeuiratbLginpisa e P ReenLtaisiRgZeethddoam after delivery. Tests have
also siuin4bahihe relatior DEWaeR-caBeaRtIate: issasit:aittbiam orpdad two

plays a significant role for mixing, especially at ambient temperature. For

HEHI 8OO SWSRREAT A g el Wi cosity on the order of 2200 cP,

suchrasgeaRa liswid.caraenipisicaaersmbingrafdb o sepasptiatec with she
water requires a water linear velocity of about 1800 cm/s, while for less

REAEHIYY B eRB  HIAG R %A %0ty of the order of 550 cP, such as
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homogeneous heverage. Moreover, to avoid stratification of the liquid portion

BHAh QR SUctREAGABEAE dffleterogeneity of the liquid portion, care
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a functian of the viscosity of the liquid concentrate. Tests have shown the

THRBET L SR QGLR) "QAE T AghE Y R IREST SODSRaGRE feisd e
stratifigationadhd thatsLiesiantisig leosiraiifivatiomuvatk dpsanedemihlly
viscosity below about 2500 ch and water linear velocity greater than 1800
TR MR Hinterestingly, tests have aiso shown that beyond
a cerragnvaldeholviaaasih@danetbas.m 00eAL) sthedincrasisal Bf vetaedy and
diluent temperatu 2 was pointless to avoid stratification. 10 Regarding the
?88‘6?38%%&%72? Jr goncentrates, concentrate flow rate ranges of from 1.5 to
40 mEjsuandiRRdwodchripaierink d lguighamnetndiate dhwisaasitly oriented
comprised between 10 and 5,000 cP. The flow rate, viscosity and velocity
%%}?g)ﬂfBﬂg "r?%ev% "depending on the type of concentrate. Referring now to
Figures car2bmaay 3thtvostingssrobodiveenisnpla hevesagelelh digpedsing

device according to the invention capable of implementing .the method of the
VRS dH B e EOP S S h0S e i WARAY WD I GoPe o
Bledwirention.

Another embodiment of the dispenser of the invention is illustrated in Figure 5.
The dispensing device 1b comprises a first diluent nozzle 2, a second diluent nozzle 4
and a third diluent nozzle 5 connected respectively to diluent lines 20, 21, 22. The
fluids lines are free from positive displacement pumps as opposed to the embodiment
of figure 1 but are associated in diluent communication with a manifold 23 that
distributes water through each line 20-22 from a tap water conduit. The pressure of
water supply is of from 10 to 50 psi, typically between 20 and 40 psi to provide a
sufficient pressure in the diluent lines and to deliver the flow rate and velocity in the
predetermined ranges. Flow reductors 25, 26, 27 are respectively positioned along
each diluent line 20, 21, 22 to vary in controllable manner the flow rates and velocity
according to the beverages to be produced. The reductors are associated in signal
communication with the controller 28 to receive input from the controller to restrict or
enlarge the flow opening of each diluent line according, for example, to programmed
functions in software(s) stored in the control unit. The reductor may be any suitable

flow reduction device such as a needle vane and the like. In a possible variant, one
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Similar or identical elements to these described in connection with Figures 1
bear the same reference numerals. Figures 2a and 2b show another
example of a spatial orientation of the nozzles of a beverage dispensing
device comprising a coffee 20 concentrate 14 and a milk concentrate nozzle

HBANE JWRALRSMOBHES Rad the fiokerMERriets deliveres hyhese before

nozzles being directed toward the container where the mixing of the water

e dnapifelditg sentsrlichedine st atbdbentdings ik 2katmiertiBerdde Jeticsre
RaReechiteligsMmentisioned ML, pianeRuhs, dbediisbembadimsitine,

the angle formed of the water jets may vary between 0 to 80 degrees, 25
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foaming performance desired and also on the room necessary for
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embodiment in which the food concentrate nozzles 30 and water nozzles are
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nd a vertically oriented food concentrate o;z e 14a. Figure

configuration a
%Bgé’rgb%%“é%ﬁé‘(ﬁéﬂﬁi&‘\ﬂ?a{erlﬁ&‘%féték?ﬁ’n t&ﬁg&ﬁfﬁﬁ%ﬁﬁgd grfafawdvine
Mesitieallyrosignira Gopeantsaiaiperzies Il s goRif Migtte #eshowdain the

vehticgal%(%éientedgsin le-orifice water nozzle 2c %%gga ﬁ\@rti aIE/ oriented d
RUAG MRS REYAE WA B UE U FE LRI SHBWE AR hBRARY WAL A
h@rdesdnakas@dainm sefiteally aidenied aondentaitinozde ddetnbigure 4e
ShO\iVS %:l jggli ed shower-like wa%er n% le 2e, a .verglgalllg orlente%i 10
UihG1e bhifi LA VAR RO RS S0 VEH (aEEHS MR PESHEEHAH 8 Rozzle
diSgenfiigurecddishowsapiinalinge foing le@tificehateian narz e 2hanpolition. The
(Y.erticall}/ griented foncentrate nozzle 14f. . .

ispensintg bay may, for instance, comprise a recess which matches with the shape of
the external bottom part of the container. The bay may also comprise a ring, a magnet,
a press-fitting connection or any sort of referential placing means. The container
(e.g., through the bay) and nozzle(s) assembly are preferably non-moveable.
However, although not preferred as adding complexity to the dispenser, a rotary
mechanism can be provided to allow to move the dispensing bay and nozzle(s)
assembly relative to each other.

Upon actuation of a switch on a user's selection board associated with the
control unit 28, the control unit 28 causes first the activation of water pumps 24, 25
and the opening of water valves, if any, to produce the water jets 6a and 6b in air via
water nozzles 2 and 4 respectively along a first and a second paths from water source
18. The water nozzles 2 and 4 are oriented so that the water jets 6a and 6b thus
produced impacts on the inside of the container 10, at high speed but without
splashing, as aforementioned.

If a hot beverage desired, such as based on a user input, control unit 28 will also
activate thermal exchange unit so as to heat the water to the desired temperature.

Control unit 28 also causes the activation of selected concentrate pumps 34 or 35, or
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Figure 4g shows an inclined two-stream nozzle 2g and a vertically oriented
concentrate nozzle 14g. 15 Figure 4h shows an inclined conical stream
nozzle 2h and a vertically oriented concentrate nozzle 14h. Of course many
other variations of these examples are possible by skilled artisans having

B disslrsssehafare sharhaodcall@hthass (RMAITF Withif the ssapeatetitite

invention. 20 Another embodiment of the dispenser of the invention is

fifgatrsted G iigure BOth8 idphding'adiths ePeetRPAkeR0Ars direht: o
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respective‘lg(/%to diluent lines 20, 21, 22. The fluids lines are free from positive
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nesoeiaiRel ohitkig RindorBraMRisAtiR Huitps marsfold es3hasrdf ahisibhiess, to
water through each line 20-22 from a tap water conduit. The pressure of
Wter supply is of from 10 to 50 psi, typically between 20 and 40 psi to

proviggsad sufficdantpresrieol) the dlentuiinespendetoretelivestperipyiken

and velocity in the predetermined ranqes. Flow reductors 25, 26, 27 are
?&B&éﬁ&éﬁé%sﬁ%h%&%ﬁﬁ%‘&ﬁ? fnimtalrgshpmsush kingary flocity may
sopsiniaine pyannRrdhenttaws dtesnaid ueineknBOdrerearding eldarprverages

to be produced. The reductors_are associated in signal commuynication with

SRR MY TS FBE SRR YU SHIMAL ESRRYNTAHATBLRRY SPT &hiLs tHS
{feedapeningl Ol eaehitilvent ingsactorsbng:des @xasplp. 1o HTeGERPHIsHle

functigns in software(s) stored in the contrgl unit. The reductor may be any
TN Ao P S LR ACAMESA) VERE e W g
RassiblgpureantoapeSingdliiew redugtbefosuttdyanlase tbeflaw) reducions
]i2 -27 aﬂd so be placed before the manifold to control the ﬂ%;%)of all diluent

HS9hN %12 59 WPRTIMNS DrSRVEF 2GBBITA R SRR R anica
nirtermeghinparticulaccgisce vidiké thadiloantdineoprefreadbbietioalblled

riented diluent Jine 22, can serve, to ensure a sufficient amount 5 of water is
it AT b A A e R R
volunkhbevetiagaait Disecail berdoifig@i2 difd snioiiie: Sheatelhe:setiadiad ohuer

locity but a higher flow rate than the two other lines/nozzles jn order to add
AR T AT B PR ERAP SCOBT SR RR iR G

slidfi@intd embodiment, the control unit is configured for controlling the delivery
device for substantially ejecting the diluent and food component(s) substantially with
a certain overlap period where both diluent and food component(s) are simultaneously
ejected so that mixing is more efficient and the dispense period is shortened.
Preferably, the unit also controls the delivery device to eject water before and/or after
food component has been ejected in order to complete the dilution and/or the mixing
of the food product. The completion of the dilution can also be achieved
advantageously by a third stream of diluent of lower velocity but higher flow rate then
the first and second diluent streams, in particular, when large volume beverages are
desired, e.g., of more than 110 mL. It should be noted that control unit 28 is
preferably arranged so as to cause the concentrate to be delivered only when water
jets are produced. In that respect it will be noted that in the case where more than one
water pump is used, the control of these water pumps is preferably arranged so as to
deliver the water jets in a synchronized manner, at least during the delivery of the
concentrate, to achieve the desired mixing effect. However, according to the desired

dosage of concentrate in the beverage, control unit 28 can be arranged so as to start
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lines have the function to ensure the mixing and eventually foaming of the
beverage. 10 A method for preparing a beverage comprising a mixture of
liquid and at least one liquid concentrate will now be described hereinafter in
connection with the embodiment shown in Figure 1. In a first step, the

ERUANBHLEY ithP @iRA 1R ASAMNG RARHIRB QNGB RRASIBO AN AF SHRRAE
12 of dispensing device 1 so as to be in the path of the dispensed water and

heenpate Qpimdeliymrghtiair BERGAATEPEoEe 1S Rnidarsneshtryit the
RiREHONQEFCAs afdheyater Ipssled mieidranche RESBHALE cDRZAIE k4 cdhe

bay is configured for receiving the container at a dispensing

dispensin
‘PSéé?PRFT’:qufé)é% WA e fodBabiBa et tharetishthseatetissitidls. cangroller

GSPENSiPE AN J Ak ISIANCR (EOMRIIEL htehrask WhusteMatheswith the
shape of the external bottom part of the container. The baY may also

COHTEE R Hirgry Hiagssty 26 W esiartloy BB AHRT YRS aAg 86t to the
fieferentialpReiNG Meansydiheneantainer (e.g., through the bay) and
nozzle(s) assembly are preferably non-moveable. However, although not

prefeltdbedS SRR COmBISXity Ao BYSHRI RS e ot PrRRAESh TSP RS I8
#ra\apenionallewie meve e dispersing Raynang 10z Prlsirarsepalhheters
relative to each other, 25 Upon actuation of a switch on a user's selection
5 DeSR SSRHBFWAF the control unit 28, the control unit 28 causes first the
activation of water pumps 24, 25 and the opening of water valves, if any, to

[ dg/ﬁ; the water jets 6a and 6b in air via water nozzles 2 and 4
ﬁggﬁ [ along a first and a second paths from water source 18. The
Bialepnrorzles 2 and 4 are oriented so that the water jets 6a and 6b thus 30
prodyced impacts on the inside of the container 10, at .high eed but without

splaghifiPAS ARS BRYSHIRSHER IFPRSEIERSAY8 FaLHdECsube 2OHHSBE N a
Waes jRpUiredntioleuniti3&ivatealdvoacibraialtheroirl gxabanganmédseyas to

eat the water to the %e irC%EIqtem erature. Control unit 28 also causes the

VSO L0 bOMCBAHa IS U 8 O 3% APSE A
tbaioglaningtiobegrednitdie plahess [ifdny)itcapiodhice cabcribaieasir faM(S)e
%65 Of/17 %r, %8 186%4and 17, in qir v'a]rlthecfoncentrate nozzles 14 015§[15, or

oA T4'%hd 15, diBhy PAIS'SS 53 br Wt T2 SHE 53 PO BsnCd At ns:
sourcasl 30fére 3hsalidpeinaDaand Bil/s oocertne widahtivao? siaday afid- 35 cm/s.
9%@%?&‘% eﬂ;[g l?qeu{jde él(\)/r?crgr(ljtrgtaeswas ~600 cP. Water temperature was 85 °C; the
concentrate was kept at ambient temperature.

No liquid stratification, and high foam-to-liquid ratio (about 0.7) were visually

observed. Further, foam was very stable and stiff, and desirable appearance with a

uniform distribution of small bubbles was observed in dispensed cappuccino drink.

No splashing from the cup was observed.

Example 2.

A mochaccino beverage was prepared using two water jets. The position of
water jets are: first jet is 15 degree (from vertical) in one plane and angled by 20
degree in the direction of the plane perpendicular to the first one; second jet was
vertical in both perpendicular planes. Flow rate and linear velocity of water jets were
20 ml/s and about 1800 cm/s, respectively. A liquid concentrate containing milk

proteins, sugar and cocoa was dispensed at 4.5 ml/s flow rate with linear velocity of
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5 been reached control unit 28 causes the pumps 24 , 25, 34 or 35, or both
34 and 35, to stop. Based on the user's selection, the control unit operates
the water pumps within the range of flow rates that corresponds to the
selected product. Linear velocity may be controlled by different means. In

mwPpssiile embeadinentndherleeikdarlfornirabsst Byvespnowhespeed
of the pumps. ForereristaItic pumps, for instance, the speed is varied by

GRPFHEY e Wity d o SFBRRetN R & BB i HRBFRAHBBSIBIE embodiment,

the foprfItRGYGLAITRENSSAEANGERE A (oAt b8 fnateliablefewwegductor
placed aloné) of the diluent line(s) before the diluent nozzle(s). The flow

PBYENESHRARCAHRPSTR AT tHHE LatP 5B A IIAEPTR Lg SR iy RIS

mechanical 15 valve means such as a needle or the like. The flow reductor is

greferabli controlled electronically by the control unit 28 although a manual
%&n be envisaged. The control unit 28 can be configured for

contralling-Haedaliverydevicadpad plitewvendes g Ot ihe giloeiatang foaghple 2
components at any sequence. However, in a preferred embadiment, the

ntron dimisatonrfid et ries i Sing el eR 2 deice foP Sibétantially

eigelingdie diluent and food component(s) substantially with a certain
overla riod where both diluent and food component(s) are simultaneously
ejectégfggoﬂ{ﬁt%ﬁ%[“f&}?sf?ﬁ&ét% AR AR AN SRS SR EAYS SRS e ned.
Hrelswbiyodaetuniblalsecontieladhydelybiy Memeehio ejeEk wates beAase, no
and/or af&ar food com or&gnt has been ejected in order to complete the

WIeIRSHAR RS YRR, C25%5Y e food product. The completion of the

dilution can also be achieved advantageously by a third stream of diluent of
wer velocity but higher flow rate then the first and second diluent streams,
ar, when large volume beverages are desired, e.g., of more than

110 mlmdécahadiieh e veoigd Whatgepired whidea & in diiefsrphlyidsbged Sopis 3
to cause the concentrate to be delivere onlg when water jets are

0
SHhURIBE A TS VAL 5 SO BB AR 1 AP 1R e LA EPE e than

vbeosivater QuUooRcis used, the control of these water pumps is preferably
arranged so as to, deliver the water. jets in a synchrgnized manner, at least.
o Tl B B CE A S A R R et G P s
éﬁ@ﬂﬁmro@cp@md ingxiog hdttesidéd otlesagetaficoncaniiaienteiinatbavémgen of
t %nctﬁgﬂ l\,)lvrgllé 0 sgg/% ?rl%rf:a(rill Ie)glnggd%sﬂ'%ﬁ(?. Kalrsto, no splashing from the cup was

observed.

Example 5.
A mochaccino beverage was prepared under conditions provided by Example 4

(concentrate viscosity of 5,400 cP) but using water jets with linear velocity of about
4,000 cm/s.

Liquid stratification and splashing from the cup was observed. Foam was stiff
with high foam-to-liquid ratio. Foam bubble sizes were slightly higher than that in

Example 4.

Example 6.
A mochaccino beverage was prepared under conditions provided by Example 4

but using water at 95°C.
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the delivery of the concentrate either simultaneously with or after the start of
water delivery and stop the delivery of concentrate either before or
simultaneously with the water delivery. In that respect it should be noted that
the delivery of concentrate can be stopped before the water so that the foam

prodygee beconmRamhiten The soRrlleFamay husiRaAsargetsmanda

switch the liquid concentrate sources on qr off sequent_iaI!Y or simultaneousl
PR 3G TR T QR AR LEESHEMY 6 tHeO AR ARl Patisy Rt

Agequirements. In the following examples, various beverages have been
prepared in connection of a dispensing device and method of the invention,
various preparation parameters 10 have been experimented. EXAMPLES:
1. A cappuccino beverage was prepared using two water jets. The
position of 15 water jets are: first jet is 15 degree (from vertical) in.one plane

and AhgiBAUYSY 186 PaEGHERE iNahRIERUEL I BB AR JLipdhGiRare8 te
WestoRes secand jet wasl yaeicat ifrbethaataendictiapiplanest dwdatexand

linear velocity of water jets were 20 ml/s and -1800 cm/s, respectively. A

HERIE LB A HFERE Lok ARG RG IR YAREIR SO AP St 8BFre 0aS HisP@hsed
wirliBaM i devpeapenditulingaimes| ovittaf o ars/sa 2 Anéigcasiyiof Wgdisnidt
centrate was -600 cP. Water temperaﬁ;{ﬁ was 85 C; the concentrate was
|

co
k%ﬁﬁaV%méhw&&?&&a?a{ﬁe.f?ﬁm?&dfdyst eatloH G FRB RS S O AREneed
aafiovaleus thiry warelivisaall osligetved skuithaviifkamuiesovesytsiaiemand

tiff, and desirable appearance with a uniform distribution of small bubhles

i&ﬂ?‘&%ﬂ&%ﬁﬂrﬁ%ﬂ%g@ﬁ@é%ﬁ%E;’L?Séfnvc?@ﬁﬁpé.ogg § s%fﬁ?g&‘??b?ﬁstﬂgtgﬁp
was ahbesiRd ligyampleentfBORBACCINO hrvesagePasfeiepared Wairg two
water jets. The position of water jets are: firng is 15 degree (from vertical)

TR BIEN Y Lt ang (€ 6598230V GEG FER" Y E’d?r‘&éﬁﬁ’ﬂ? FthE plane
perpenglicyiar dedheditsione Batoldietovaguierital (Ot perpengiedlar

lanes. Flow rate and linear velocity of water je ere 20 ml/s and abou
R T A A SNTEIE TE Lo oI SEEC SR i e (s Compared to

target 8-10 seconds), and had desirable appearance with a uniform distribution of
small bubbles. Overall, quality of the foam was found to be similar to that prepared
using steam. Also, no splashing from the cup was observed.

The foam stiffness (“sphere” test) was measured by placing a 5/16" nylon sphere
on the surface of the foam, such that it exerts a normal downward stress. The time in
seconds required for the sphere to disappear beneath the foam surface was recorded,

and used as an indicator of foam stiffness.

Example 8.
A cappuccino beverage was prepared using two water jets. The position of

water jets are: first jet is 15 degree (from vertical) in one plane and angled by 20
degree in the direction of the plane perpendicular to the first one; second jet was
vertical in both perpendicular planes. Water flow rate and linear velocity were 25
ml/s and ~2250 cm/s, respectively. Coffee liquid concentrate was dispensed at flow
rate 5 ml/s with linear velocity of ~15 cm/s. Milk liquid concentrate was dispensed at
flow rate 20 ml/s with linear velocity of ~120 cm/s. Viscosities of the milk and coffee
liquid concentrates were ~ 10 and 550 CP, respectively. Water temperature was

85°C; concentrates were kept at ambient temperature.
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proteins, sugar and cocoa was dispensed at 4.5 ml/s flow rate with linear
velocity of about 15 cm/s. Viscosity of the liquid concentrate was about 5,000
cP. Water temperature was 85C; the concentrate was kept at ambient
temperature. Stiff foam with high foam-to-liquid ratio and no liquid

stratifieatign MamtaRseoeshin ihe dapensed danki Al Qsplasiingdrom
the cup was observed. 5 Example 3. A mochaccino beverage was prepared

st el SHOVRCERBPUE AN FIENS YKt V6ith Hihlerard sHemstbibeity
SRt PF Hhend/saisl aadI cavksrabespasdivence Widtifuiadsmyith high

foam -to-liquid ratio and no liquid stratification were observed. Foam bubble

stebtione o coaptasiRbtist (BrgeEr e iEshpiedn KL MGI4pIBSHIAY fidM
he prpamasRisesuesh FxeoRe pldhifcHeehasc iy heveirgevsa@s prepared
under conditions provided by Example 3 but using a liquid concentrate
containing milk proteins, sugar and cocoa with viscosity of 5,400 cP. Stiff
Rampntd. high foam-to-liquid ratio similar to that in Example 3 but liquid
stratification (poor mixing with undissolved portion of cocoa concentrate at

bottofh GPPAS T BEYS e S SRRRatIefh tHE S ass Bk deiscoltions

slivshRingyoaHHEBIPuvasngherbygets miampleaby Aduiegbacainobevarage
was prepared under conditiongﬂprovided by Example 4 25 (concentrate

viscosy 81! BB HTHOR dh Mé?f@&‘ﬁﬂﬂ‘?‘?ﬁ? AVEIBey GBSt 4,000

GRkhihioishstratiigatian @ndrsplashing from the cup was observed. Foam
was stiff with high foam-to-liquid ratio. Foam bubble sizes were slightly

higher than that in Example 4. 30 Example 6.
Example 10.

A cappuccino beverage was prepared using two water jets under conditions
provided by Example 8 but the position of water jets were: first jet was 5 degree (from
vertical) in one plane and vertical in the direction of the plane perpendicular to the
first one; second jet is vertical in both perpendicular planes.

No liquid stratification was found in the dispensed beverage. However, a high

splashing from the cup was observed.

Example 11.

A cappuccino beverage was prepared using two water jets under conditions
provided by Example 8 but using water jets with velocity of 600 cm/s.
No liquid stratification was found in the dispensed beverage, and practically no

foam was observed. Also, no splashing from the cup was observed.

Example 12.
A cappuccino beverage was prepared using two water jets under conditions

provided by Example 8 but using water jets with velocity of 10 cm/s.
No liquid stratification was found in the dispensed beverage, and no foam was

observed. Also, no splashing from the cup was observed.
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A mochaccino beverage was prepared under conditions provided by Example
4 but using water at 95C. Liquid stratification still was observed. Further, no
splashing as in Example 4 from the cup was observed. Foam characteristics
were also similar to that in Example 4.5 Example 7. A cappuccino beverage
Wasapienared using two water jets. The position of water jets are: first jet
was 15 degree (from vertical) in one plane and angled by 20 degree in the

direcfiorN 8 REHE 958 PEn BRERHF o RSP SECSE o ne PRRLOV S iwalsh
feathrberpaneicyipy MbaResHWRASEARM e A0dHneanyalQgiy were abadbdh

17.5 ml/s and about 1500 cm/s, respectively. Coffee liquid concentrate was

s Preiden af Hsw e evrRdiGHi R iSRS or AR Eds/SP RAieRidgalm both
papesitata pRsedispanrsatbat fAeva e miowithlisear/eipeityof 1330

cm/s. Viscosities of the milk and coffee liquid concentrates were - 10 and

YBG-CRPRELNERtey Wit foRfsaraise Wl Bs et HHleNFalRS W e bt
b @mies teaienatdres 1oiNolliguir siatificalionas ek piabetoantrier iatid 5
ratio (-0.8) were observed. Further, foam was very stable and stiff (- 200
RSO PP prlaetel: chsre Y051ar g i B S BUbhARY, conterarid
anriéabliecapnearanoandtoa(ro e sisiveLitiow afesmajidubitesa @],
quality of the foam was found to be similar to that prepared using steam.
RIS ASHT AR AT HENEIRE S YEServed. 20 The foam stiffness
("sphesedteskivgasimeasiqerd by nlacipa aAthipyasphgienOmthamirfgce
of the foam, such that it exerts a normal downward stress. The time in .
LAY &PB&W&P%@%H@??W&FSa??BSEYFBéHélés(ﬂefﬁsdf&é}ﬂ‘r‘%‘r?ﬂf?a%é‘%as
recorded, and used as an indicator of foam stiffness. 25 Example 8. A
appuccino beverage was prepared using two water jets. The position of
é&ﬁgﬁf&&are: first jet is 15 degree (from vertical) in one plane and angled by
20 dagreetnctitcdiaciion of dhprppanel peipe ddieiiadtte jfe. fiTslegnsiacond

jet was vertical in both perpendicular planes. Water flow rate and [inear
BBy Vi 35140 T O S5 A LA LER OBl P e R o 20
daneemiraie drastilispenseglaidlperpendicular to the first one; second and third jets

were vertical in both perpendicular planes. Water flow linear velocity was ~1200
cm/s, respectively. Coffee and cocoa liquid concentrates were dispensed at flow rate 5
ml/s with linear velocity of ~15 cm/s. Milk liquid concentrate was dispensed at flow
rate 20 ml/s with linear velocity of ~120 cm/s. Viscosities of the milk , coffee and
cocoa liquid concentrates were ~ 10, 550 and 2,200 cP, respectively. Water
temperature was 85°C; concentrates were kept at ambient temperature.

No liquid stratification and high foam-to-liquid ratio (~0.8) were observed in the
dispensed beverage. Further, foam was very stable and stiff (~ 200 s by “sphere” test
compared to target 8-10 s), and had desirable appearance with a uniform distribution

of small bubbles. Also, no splashing from the cup was observed.

Example 15.

A cappuccino beverage was prepared using two water jets under conditions
provided by Example 8 but using water at ambient temperature. In addition, the
liquids were dispensed in a cup containing ice (~1/2 of cup volume was filled with

~1.5 x 1.5 x 2 cm ice cubes before beverage dispensing).
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rate 5 ml/s with linear velocity of -15 cm/s. Milk liquid concentrate was
dispensed at flow rate 20 ml/s with linear velocity of -120 cm/s. Viscosities of
the milk and coffee liquid concentrates were - 10 and 550 CP, respectively.
Water temperature was 85C; concentrates were kept at ambient
tempeig iR N et Stijifigatan @i fig Ao amneoliavid ratie Lhdnwsney
observed. Further, foam of dispensed cappuccino drink was very stable and
Wi ARPHSRNSe CORUBIGS S FrepBe RSy, ‘AR ek sfiegsitate drink.
appearance with a uniform distribution of small bubbles. Overall, quality of
the foam was found to be similar to 5 that prepared using steam. Also, no
om the cup was observed. Example 9. A cappuccino beverage
was peRaseccHRING Yuavaias IBtpaeebeenditians ghiawded.mbixample 8
but using water jets with linear velocity of -4,000 cm/s. .10 No liquid

EIPRSHiD HIES YRHH RS RE HIdP RE ek v dg L undiiB R TUSiaeifg$tom

fingisep vyBSRREEI YRMN wxasaple 10. A cappuccino beverage was prepared
using two water jets under conditions 15 provided by Example 8 but the

positionoPhREF RS JoHdi GURMAL ST F¥Gflee (from vertical) in one plane
and vertical in the direction of the plane perpendicular to the first one;
second jet is vertical in both perpendicular planes. No liquid stratification was
Foanpie tHe dispensed beverage. However, a high splashing from the cup

WasreRseskesn9 Feamplevids ﬁmﬁﬁ@t%v\%@&gee@ﬁ RreRaked using
e

two wafer jets.under. conditions provided Exampl ut using water jets
R S S e e T AR IR S St

Jseveradustantiplactesvy Heoms tsaealWasoop Serre dnd il e apPasteate ¢rom
tiedsrie tasoo e’ fexpenpieuld. (b BaRRYCEHR0 Reyriggewlas atepaigtoth
i r jets it i mpl ' ter
%?ﬁ%é‘ﬁé%lé‘@% ~ 1%%&?;%?@ QQ& oA W&Xe‘?sﬂo%%? i e& &80 Qb YRIAGMER
~1800 cm/s, respectively. The liquid concentrate containing milk proteins, sugar and
coffee was dispensed at 10 ml/s flow rate with linear velocity of ~ 35 cm/s. Viscosity

of the concentrate was ~600 cP.

No liquid stratification, and foam with high foam-to-liquid ratio were observed.
Further, foam was very stable and stiff, and desirable appearance with a uniform
distribution of small bubbles was observed in dispensed ambient temperature drink.

No splashing from the cup was observed.

Example 18.
A coffee-containing beverage was prepared using two water jets and a liquid

concentrate at ambient temperature under conditions provided by Example 17 but
using an additional concentrate of antifoam agent. A shot of the antifoam agent was

added during dispensing of water and coffee containing concentrate.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.



10

15

20

25

30

35

30 No liquid stratification was found in the dispensed beverage, and no foam
was observed. Also, no splashing from the cup was observed. Example 13.
A chocolate beverage was prepared using two water jets. The position of
water jets are: first jet is 15 degree (from vertical) in one plane and angled by
lgoagne regs in the direction of the plane perpendicular to the first one; second
Tésrwg-veﬁical in both 5 perpendicular planes. Water flow rate and linear
Hedptivg cearairmahey einde PROPeRarsd iesipe EPeNAle deand dilitbAcentrate
Suascilispensachbiciiow kgier aurd/snddhc dingaovelaokyded thoromispIMilk bguid
rate. [ : ith, li logi -100
B b e o (B2
3g8Hd CP, respectively. Water temperature was 85C; 10 concentrate was
kept at ambient temperature. Good mixing with no liquid stratification, and

RighfRapaalyme aadesab it vtk desiabls ARReRY anss RLOUPRIRRWare
opserved in dis g&zﬁgﬁgco ate drink. Example 14. 15 A mochaccino

HPRyB35R g threg r'féts. The position of water jets are:

first jet was 15 degree (from vertical) in one plane and angled by 20 degree
in the direction of the plane perpendicular to the first one; second and third
jets were vertical in both perpendicular planes. Water flow linear velocity was
-1200 cml/s, respectively. Coffee and cocoa liquid concentrates were
Bigpenlsed.at flow rate 5 20 ml/s with linear velocity of -15 cm/s. Milk liquid

A%&@Mg@tezw%@mm&kawmt@ge@&mwmm%m@H& af abale
cm/sI.Vis osities . of th milgié coffee an{:{l cocaa qu)ui concentr‘la(}g&]\jlvere - 10,

LS LG b TSl Wtk bk bt

- € .emperaturél v{/té%négéo;vconce%trates
Bevenle gt/ s vnenapie iateres s fisiid seasrristien and high

foam-to-liquid ratio (-0.8) were observed in the 25 dispensed beverage.

Ryl QARINAT et SRR A7d SHEh G200 S PYuRPREIS WisRl 6QmRared to
]tﬁl%e? 8-10 s), and had desirable appearance with a uniform distribution of

I Y ATy RIN ALHiNGFroRY R ERp SRE SRR TEX HRSIE™L 5.
@othboaippwdcimalbbvebigenwvastsrepated disprgssiaumbtertjsmprrdere drink.
RBRPIHNS ¢ from the cup was observed.

Example 21.
A juice was prepared using two water jets and a liquid concentrate at ambient

temperature under conditions provided by Example 20 but using an additional
concentrate of antifoam agent. A shot of the antifoam agent was added during

dispensing of water and the juice concentrate.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

Example 22.
A juice beverage was prepared using two water jets and a juice liquid concentrate at

ambient temperature under conditions provided by Example 20 but using the juice

liquid concentrate containing an antifoam agent.
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provided by Example 8 but using water at ambient temperature. In addition,
the liquids were dispensed in a cup containing ice (- 1/2 of cup volume was
filled with -1.5 x 1.5 x 2 cm ice cubes before beverage dispensing). Good
mixing with no liquid stratification, and high foam volume and stability with

SoriRble aRneRianee ol pubbles Welmohen S N dpenserl Shoeslalery
k. CEXEm CCINO beverage was dispensed over Ice usmg
Wét@@&tlmﬁﬁléﬁhlftéﬁﬁ%&tﬁFéll’m@é@@éﬁ’c‘mﬂ)ns provided by Example 15 but
with the first water jet inclined by 5 degree from vertical. A lot of splashing
around a cup was observed. 10 Example 17. A coffee-containing beverage
was prepared using two water jets at ambient temperature and a liquid

at ambient temperature. The position of water jets are: first jet is

Axdégree(fnonmydrticabge warepptane dosiangiedvoye? fetdegraabierthe
Hfﬁéﬁ'%&faﬁtft?aoll %R%ER%H%H'QJJ&%{'{&BBQ&&%C%Q iR Wage @E&C&' in
0 endlcula nes Flow rate ndI ear velocity of water ]']%}1

DO BSOS e FRLHSENBAS HEP NI LR Yah el e

@memowgaudmsmwwabﬁmmafaw@rml/saﬁlgv\‘flratteemﬁﬁrd@aree

(\fﬁiﬁ@i&}érﬁf:al§3§1%ﬁéﬁal}{ﬁ%f&ﬁit¥n atthecangentaia maﬂn@@%i%ﬁﬁewﬂhﬁauid

stratlf 8at nﬁ am with h| h fo m-to-li |d ratlg ere observ furth

rcular’'to't g st o e S5 f(f (]f was ve cal 1n bot crpepdicul ar lanes
AnWas very stable and’stiff, and desirable earance

lal@,mba}ﬁ @ﬁ%h%?ﬁhﬂ%%ﬁféﬁf wasolsseraa %@ pséwéedl §%€Hf’téfi?ﬁ$‘éﬁat€ﬂbé
Thnkquibcoplasiitng tormihe cuplproaissriachr AbdExarepie k8lidpensed at 10

SONER GBI RRUE RIS NAS PLERRIEN USIHG.Y ?\}%ﬂﬁ@ﬁﬁ%ﬁ%@cgﬂffge

concentrate at ambient température under conditioris provided by Example
Ws50skhg an additional concentrate of antifoam agent. A shot of the
antifoam agent was 30 added during dispensing of water and coffee

N%ﬁl@ﬂ?&‘&rﬁﬁﬁ@@ﬂ&ﬁ@%ﬁ@ﬁﬁ'@z%ﬁﬁ%%&% fagf (e luid IHliealeN)
no ffoam was obsergf H

rt er, foam was very stable and stiff, and desirable appearance with a uniform
distribution of small bubbles was observed in dispensed ambient temperature drink.

No splashing from the cup was observed.

Example 24.
A coffee-containing beverage over ice was prepared using two water jets and a liquid

concentrate at ambient temperature under conditions provided by Example 23 but
using an additional concentrate of antifoam agent. A shot of the antifoam agent was

added during dispensing of water and coffee containing concentrate.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

Example 25.
A coffee containing beverage over ice was prepared using two water jets and a liquid

concentrate at ambient temperature under conditions provided by Example 23 but
using the liquid concentrate containing milk proteins, sugar, coffee and antifoam

agent.
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addition, no splashing from the cup was observed. 35 Example 19. A coffee
containing beverage was prepared using two water jets and a liquid
concentrate at ambient temperature under conditions provided by Example
17 but using the liquid concentrate containing milk proteins, sugar, coffee

And.antioam, 9.aqent. ’ﬁn%‘iino NeouR bevs r%‘v%%f(l%"f!)iql%i%2&%&‘}%“8“?11‘”““
no foam was observed. 1n. addition, no sp’la Ing from the cup was observed.
adslianislsehnBdiirade dasrepRiedddsing two water jets at ambient
temperature and an apple 15 juice liquid concentrate at ambient temperature
under conditions provided by Example 17 but using an apple juice as the

Hewidptopeentrate. No liquid stratification, and foam with high foam-to-liquid
. F ¢ e .
FRHQWGER QDSEINER s ng&{ﬁ‘a‘}% %%%"6(98 %ﬁ[é(rj@sb!ﬁ ﬁﬂgﬁiﬁ%ﬂ%ﬂﬁ% %%l?ﬁ

appearance with a uni bution of small bub observed |

WBfStiesd B e GEHET At B FRHLCNIBSRIARHIRG SN tHikoRs piukled by
bBlseapled3 Bxamiple dlaphljujceaveastipr éparddusiog o water jets and a
liquid concentrate at ambient 25 temperature under conditions provided by

le 20 b ' dditi [ .of antif ) hot of
T LR D ARAEh P RGP B A S RS Es
Boleen fiite, wah ompgeatdo ardsdiféragb deraribgidpseatiicationl withiffofoam

wassRssh\@dnl il BAriition, s apashingpanethenisnvampbseiyedrink.

ﬁxa QIE.ZZ A 'u'{ﬁe beveragb%was Hrepared using two water jets and a juice
O S shing fro C Clé%W&S SErved. L. .
Iquid concentrate at ambient temperature under conditions provided by

Example 20 but using the juice liquid concentrate containing an antifoam
agent. A homogeneous beverage (no liquid stratification) with no foam was

RRSGHEYIN

A juice over ice was prepared using two water jets and a liquid concentrate at ambient
temperature under conditions provided by Example 26 but using an additional
concentrate of antifoam agent. A shot of the antifoam agent was added during

dispensing of water and the juice concentrate.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

Example 28.
A juice beverage over ice was prepared using two water jets and a juice liquid

concentrate at ambient temperature under conditions provided by Example 26 but

using the juice liquid concentrate containing an antifoam agent.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

Example 29.
A coffee-containing beverage was prepared using two water jets at ~ 4°C and a liquid

concentrate at ambient temperature. The position of water jets are: first jet is 15

degree (from vertical) in one plane and angled by 20 degree in the direction of the



10

15

20

25

30

35

addition, no splashing from the cup was observed. 5 Example 23. A
coffee-containing beverage was prepared using two water jets at ambient
temperature and a liquid concentrate at ambient temperature. The beverage
was prepared by dispensing the liquids over ice (about 3/a volume of cup

as filled with ice cupes. before liquid dispensing). The position of water jets
e S SRR, e A e Le S el B R 3151
plapeee itpthaadrardibnet traqsianel paipeisticusas £ e irsdorlS08e«evid jet
waRmevtibalTadbdhipespredicitac plantsg Mowpiaieiandlisaamdalotity afas

ﬂ?ﬁ@ﬁé&&%ﬁ"ﬁ Eaf Al &&%ﬁﬁ?&f&%&é@&? %‘E“Y%IX-C.{%? Vo congehirate

containing milk proteins, sugar an as dispensed at 10 mi/s flow rate
A ieReEDBREIRASTO88 Hmi/s. Viscosity of the liquid concentrate 15 was
-600 cP. No liquid stratification, and foam with high foam-to-liquid ratio were

RBSRMYRO RS fOAM Was Bk Biek!s andstffuanehassiablssRpRearance
ith a uniform distribution of magtl buagigs V\ﬁs observed in %Lsogoleé%d

R R SAUSFS HARK 30 WA SIS HE F PR a L hLER g

Exiailienal Meditadliontainingsoesk aydisnesiceambis prépapethusindrinio

MEtPIdSisnateba lepieh 2R fonsemEte at ambient temperature under

conditions provided by Example 23 but using an additional concentrate of

antifoam agent. A shot of the antifoam agent was added during dispensing of
water and coffee containing concentrate. A homogeneous beverage (no
Heuieb&ratification) with no foam was observed. In 30 addition, no splashing
Hom e RN ER. JSEHEC R BIIR AR AlG SRR RIIEhAYeIRGS ARty
ice was prepared using two water jets and a liquid 35 Concentrate at ambient

BRSHRIAHGA AREE ESTORAYSBUE GB BRIV S b hY BXMEPiReiquid
congentadtBtooniainmgnmilic piateire asugzm tcAffde aoltklantiiodoamagemt. was
MG&Q&QH%P&%%%%@ RHadl SrRUIcHIgM Wty AQ fearm, was observed.
In addition, no splashing from the cup was observed.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

Example 31.
A coffee containing beverage was prepared using two water jets ~ 4°C and a liquid

concentrate at ambient temperature under conditions provided by Example 29 but
using the liquid concentrate containing milk proteins, sugar, coffee and antifoam

agent.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

Example 32.
A beverage was prepared using two water jets at ~ 4°C and an apple juice liquid

concentrate at ambient temperature under conditions provided by Example 29 but

using an apple juice as the liquid concentrate.

No liquid stratification, and foam with high foam-to-liquid ratio were observed.

Further, foam was very stable and stiff, and desirable appearance with a uniform
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5 Example 26. A beverage over ice was prepared using two water jets at
ambient temperature and a apple juice liquid concentrate at ambient
temperature under conditions provided by Example 23 but using an apple
juice as the liquid concentrate. 10 No liquid stratification, and foam with high

oam-ta-liquid ratjp, were observed. Further, foam.was very stable and sti
S R O e et S D S R ek
Hpseryedng drpehecHpaisiensadieberature drink. No splashing from the
cup was observed. 15 Example 27. A juice over ice was prepared using two
water jets and a liquid concentrate at ambient temperature under conditions

rovided by Example 26 but using an additional concentrate of antifoam
g%mgéhot of the antifoam agent was added during 20 dispensing of water
Anjdithevaigeepansbndragewd hameogenaendis heverage¢nodiguichsthatification)
Withhgoamuas ARAEBIRDrviAdOHoRx AAptles BIG RF W aHR HAS
observed. ZE Example 28. AJuH:e %([a erage_over ice was r%{elﬁare sing two
WALER JEHE ShA™H! B?LPB gt ‘S SHREAL R A LPAT SRE R RPL PSS e
dopeliimgsop resicieendyhE yuiepieR@tataising the juice liquid concentrate
containing an antifoam agent. 30 A homogeneous beverage (no liquid

Kiaifieation) wihno foam wasiabserveds n, additionsno,splashing romyjhe
cup was observed. 35 amﬂ}le . coﬁee-con ammga%%verage was
iheredsMe hing Watethetsum wascoBisdvadiquid concentrate at ambient

temperature. The position of water jets are: first jet is 15 degree (from
vertical) in one plane and angled by 20 degree in the direction of the plane

erpendicular to the first one; second jet was vertical in both perpendicular
gm.g%w rate and linear velocity of water jets were 20 ml/s and -1800
Bmise beverage was prepared using two water jets~ 4°C and a juice liquid

concentrate at ambient temperature under conditions provided by Example 32 but

using the juice liquid concentrate containing an antifoam agent.

A homogeneous beverage (no liquid stratification) with no foam was observed. In

addition, no splashing from the cup was observed.

It will be understood that the present invention has been described with
reference to a particular embodiment, which is an illustration of the principles of the
invention. Numerous modifications may be made by those skilled in the art without
departing from the true spirit and scope of this invention defined by the appended
claims. For example, depending on the number and type of beverages to be prepared
the number of water nozzles and concentrate nozzles may vary and the control unit
may be adapted, preferably with the dispensing device providing at least two water
jets and one liquid concentrate stream that impact in the container for collecting
prepared beverage.

For example, while the shape of the water jets and concentrate streams
generated is preferably cylindrical one may envisage in variants using water jets and
/or concentrate streams of different shapes such as for example of star, square,
triangle, oval, oblong, or other cross-sectional shape. In variant one could also

envisage arranging the ejection orifices of the liquid nozzles closer to the vertical axis,



respectively. The liquid concentrate containing milk proteins, sugar and
coffee was dispensed at 10 ml/s flow rate with linear velocity of - 35 cm/s.
Viscosity of the 5 liquid concentrate was -600 cP. No liquid stratification, and
foam with high foam-to-liquid ratio were observed. Further, foam was very

$iabiraaod Bliftoabshdaaimhie apReaianeR e mbwiiaren distriputiomefs el
bubbles was observed in dispensed ambient temperature drink. 10 No

51 5eRTRB FAEHT HRATRU A b RRE RFe T eekhipre tBE) 1R Hurfalrsshtiamiagation.
beverage was prepared using two water jets at - 4C and a liquid 15
concentrate at ambient temperature under conditions provided by Example
29 but using an additional concentrate of antifoam agent. A shot of the
antifoam agent was added during dispensing of water and coffee containing
concentrate. A homogeneous beverage (no liquid stratification) with no foam
was observed. In 20 addition, no splashing from the cup was observed.
Example 31. A coffee containing beverage was prepared using two water jets
- 4C and a liquid 25 concentrate at ambient temperature under conditions
provided by Example 29 but using the liquid concentrate containing milk
proteins, sugar, coffee and antifoam agent. A homogeneous beverage (no
liquid stratification) with no foam was observed. In 30 addition, no splashing
from the cup was observed. Example 32. A beverage was prepared using
two water jets at - 4C and an apple juice liquid 35 concentrate at ambient
temperature under conditions provided by Example 29 but using an apple
juice as the liquid concentrate. No liquid stratification, and foam with high
foam-to-liquid ratio were observed. Further, foam was very stable and stiff,
and desirable appearance with a uniform distribution of small bubbles was
observed in dispensed ambient temperature drink. No splashing from the
cup was observed. 5 Example 33.
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A juice was prepared using two water jets and a liquid concentrate at ambient
temperature under conditions provided by Example 32 but using an additional
concentrate of antifoam agent. A shot of the antifoam agent was delivered
during dispensing of water and the juice concentrate. 10 A homogeneous
beverage (no liquid stratification) wgth, apvigam was observed. In addition, no
splashing from the cup was observed. 15 Example 34. A juice beverage was
prepared using two water jets- 4C and a juice liquid concentrate at ambient
temperature unfierdcomditidnksprovidedibpriskegnple 32 but using the juice
liquid co cqntaining an antifoam agent. 20 A homogeneous
beveraag(gﬁ?g%t{%ﬁg%’tratiﬁcation) with no foam was observed. In addition, no
splashindefrsmnghdibgptwagzdbserved. It will be understood that the present
inventi ' i e. ticular embodiment,
which %ﬂérlﬁﬁa%%fgéf%ﬁ%?ﬁ%g%ﬁ%g% ﬁ%ﬁglﬁg%aﬁ#\%htion. Numerous
modificaiicns enayded poateynthimselskillel in the art without departing from
the trug 39}(%@”Ele%ﬁgé)%o(?lfn‘é%ﬁdg‘{EQtb?ﬂlaﬁf'&%%%éh&eaﬁﬁﬁaﬂeg%ﬂl%' TR the
For example, depending on the Rumber and type of beverages to be
fioabepawpotivaimaise tothwdtmdmemiwaemdesteentrate nozzles may vary
and (e FAIPLKN oAV R BHRIGE RiBferahly R JR.ATSRAN SO HEdfen:
providing at least two water 30 jets and one liquid coricentrate stream that
anthdepih compontainerefoyeiidcting phepdrbdbievedatiod-cpapangle neitles,
R SRRA A NASHIPE ARG RANCRAIALC AHEAN RO AELRIRA R preferably
cylindrical one may envisage in variants using water jets and /or concentrate
streamghsradifidyedtlsieapdevaeichndsifreaeergioast Stahesgaabeussl foasisieting
198%&&9!106}%9&9{*&% @i@é&éﬁﬁﬁ@@%ﬁ@%@nﬁ%&ﬁﬂéﬂﬁ@%i‘éwﬂ% AlRRnt stream
envisage arranging the ejection orifices of the liquid nozzles closer to the

\pRpiiaaab ot AR Y B e el e dh cRaHBs e Wit Aflsteibr range effective

©rokadinillcite anendk Maray o eanpantiiate snamscar fotl preibe,
\g/ reergggqttglﬂﬁ}grecr:c}r%;t)ggelsngegggo(ﬁho (ri]illl?ecr?t'tlr%r}zlce: lf)'?‘(')MJ%ing a second diluent stream
that impacts on an internal or bottom wall of the container at a location which is offset

and lower than that of the first diluent stream produced from the first diluent nozzle.

2. The dispenser of claim 1, wherein the diluent nozzle is configured for

ejecting the diluent stream at an angle relative to vertical.

3. The dispenser of claim 1 or 2, wherein the diluent nozzle is further
spatially configured for ejecting the stream of diluent at a spatial configuration in
which the diluent stream impacts on the internal sidewall and/or bottom of the

container.

4. The dispenser of any one of claims 1 to 3, wherein the streams in the
region from the nozzles to the container are unsupported by any funneling or diluent

protection structure.
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1. A food product dispenser comprising: a diluent source; 5 at least one
diluent nozzle; at least one food component source in a liquid form; at least
one food component nozzle; and a delivery device connecting the diluent
source to the diluent nozzle and the food component source to the food

composient ngzglishenvhieseihihendJivanfeYies ancheR%a s ifuent is water
configured such that the diluent and food component are ejected from the

Uit K09 FRIBRBIE IR éntishyisfeBCrispe vV dn ot @ abiey BB BFRSMCL
Streamsitdirectly into the container, wherein the delivery device and diluent
nozzle are further configured for ejecting the stream of diluent at a
predetermined spatial configuration in which the diluent stream 15 impacts

on at lgast onghiteEpah Wb Oitherostanahandowihinadsl oy rangfozzle is
effective fo create turbulence and mix with the food component so to produce

GRBI BT b, hheRuD T HiFHR R dRSHREE S dbcolty aHtist Mo e than S

medueing a second diluent stream that impacts on an internal or bottom wall
of the container at a location which is offset and lower than that of the first
diluent stream produced from the first diluent nozzle. 20 2. The dispenser of

claim I, wheregiie thgslidenbnokdle is eaifiginrest farrjacting e dibigtured so
tream at an angle relative to vertical. 3. The dis?censer of claim 1 or 2,

hSiHHENGAHERTAS 29 ULy S8 ¥pHicany BRRGLTLE for &8ssy the

stream of diluent at a spatial configuration in which the diluent stream

impacts on the internal sidewall and/or bottom of the container. 4. The |
dispenSer of amy WB%]fSETa‘?ﬂ%ai%?Smﬁ@FBi B SRPETHESA Y40 FeisRted

fsanitdhie dozeleste thererntainevarecunstinparte by eayeiynneling or diluent
protection structure. 5. The dispenser of any one of claims 1 to 4, wherein the

diluent is water and the food component is a liquid concentrate, a liquid food
or a bexeragerpeativsénsanseatrad@e of claims 1 to 8, wherein the delivery device

is configured to deliver diluent from the at least one diluent nozzle at a diluent flow
rate and linear velocity of between about 1 and 120 ml/s and 10 and 3,500 cm/s,

respectively.

10. The dispenser of claim 9, wherein, for producing a foamed beverage, the
delivery device is configured to deliver diluent from the diluent nozzle at a flow rate
and a linear velocity of between about 5 and_z)dlo ml/s, and 800 and 2750 cm/s,
respectively, and the food component is a liquid concentrate having a viscosity

between 1 and 5,000 cP.

11. The dispenser of claim 10, wherein for producing a foamed beverage,
the delivery device is configured to deliver diluent from the diluent nozzle at a flow
rate and linear velocity of from 15 to 30 ml/s, and 1100 to 2500 cm/s, respectively,
and the food component is a liquid concentrate having a viscosity between 5 and 2200

cP.

12. The dispenser of claim 9, wherein for producing a non-foamed
beverage, the delivery device is configured to deliver diluent from the diluent nozzle

at flow rate and at linear velocity of between about 1 and 40 ml/s and 10 and 650
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5 6. The dispenser of any one of claims 1 to 5, wherein the diluent nozzle is
configured so that the diluent stream is inclined relative to vertical by more
than 5 degrees. 7. The dispenser of claim 6, wherein the diluent nozzle is
configured so 10 that the diluent stream is inclined relative to vertical of from

&R/50 R3EEVERS 18d The [diswepspatHaim Lqwhesiodhe.cerend diluaitosity

nozzle is oriented to direct a diluent stream relative to vertical of from 0 to 5
lbeé&teé’fé‘é i@déoﬁfé)dispenser of any one of claims 1 to 8, wherein the
delivery device is configured to deliver diluent from the at least one diluent
nozzle at a diluent flow rate and linear velocity of between about 1 and 120

mi/s arld-10 a3 BHRFEHATs Ol dpE by “367¢0. Thie BISHRTIEEY bf Rpifpeyned

wehergin, fRé REdUENG: dideamneshhevemasdénectelivery feMic@dsiaceefigHiede
to deliver diluent from the diluent nozzle at a flow rate and a linear velocityl(%f0

P arBict & ANAADA ORI, ArRFERT AR dns Oradpeatdell) A
thesfaeshesimiennentisa ligsicepipempliaie NRYING eovissrsity Heear bty
5,000 cP, 25 11. The dispenser of claim 10, wherein for producing a foamed
PvEragE) AME9kry device is configured to deliver diluent from the diluent
nozzle at a flow rate and linear velocity of from 15 to 30 ml/s, and 1100 to
2500 cm/s, resgectively, and the food component is a liquid conc%r];_t‘rate

having'd viscdSHy HRRISENS YRaP5 Y cXo0p | 19 Pnd Bripnls bisplinpezte

whereiadar RRHUsING @ RObF toaimaskcbeydeageetRIsMary daviee is
configured to deliver diluent from the diluent nozzle at flow rate and at linear
velocity of between about 1 and 40 ml/s and 10 and 650 cm/s, respectively,
and theJood camaapenids afliguichconcanizain haviagweNiseosily aahyaes it

and 600 cP, 13. The dispenser of claim 12, rein for producing a
5 RS el S VAU B BV 1B Rgure to delver diuent

from the diluent nozzle at flow rate and at linear velocity of between about 10
nd 40, ml 10.and 1

a Olg'.' Is a’P}?e (ci)ispense?%f claim 15, wherein the diluent nozzle comprises a

plurality of orifices to form a plurality of streams forming a showerhead

configuration.

17.  The dispenser of any one of claims 1 to 16, wherein the delivery device
comprises:

at least one diluent pump configured fog pumping the diluent from the diluent
source to the at least one diluent nozzle at a sufficient flow rate for producing the at
least one diluent stream; and

at least one food pump configured for pumping the food component from the
at least one food component source to the at least one food component nozzle at a

sufficient flow rate for producing the at least one food component stream.

18. The dispenser of claim 17, wherein the at least one of the pumps is

configured to deliver pulses of the diluent or food component.

19. The dispenser of claim 18, wherein the pumps are peristaltic pumps,

gear pumps, centrifugal pumps, vane pumps or diaphragm pumps.
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cm/s, respectively, and the food component is a liquid concentrate having a
viscosity between 10 and 500 cP. 10 14. The dispenser of any one of claims
1 to 13, wherein the diluent nozzle comprises at least one orifice of a
diameter of between 0.075 and 9.5 mm. 15. The dispenser of claim 14,

whereippthe ditHendinosale: coOmMaLises a8 lsastonaekificehpdiamateioatroller
between 0.1 and 3.0 mm. 15 16. The dispenser of claim 15, wherein the
Hitgeatsoy i Bsmpmesdos oriralidr othsieds triomd SthrlgdPstreams
forming a showerhead configuration. 20 17. The dispenser of any one of
claims 1 to 16, wherein the delivery device comprises: at least one diluent

oump 2dnfigutea LRsaRshRIF AR HaHBIN ke bt dhedlflivRe gevice

feastopendhiluantnpeaalpadsadsutfigientliawdaiedaur eduaingetheahdaastvwiner
diluent stream; and 25 at least one food pump configured for pumping the

BRI SRh SRERPHOMaanLPlble Sloa st ciomigorBnstsba He Yorfite 2Rd dingar

wneciepd component nozzle at a sufficient flow rate for producing the at least
one food component stream. 18. The dispenser of claim 17, wherein the at
least one of the pumps is 30 configured to deliver pulses of the diluent or

food compongmnk d8pdhedispanserXf claimed omparain thediusis: akSociated
peristaltic pumps, gear pumps, centrifugal pumps, vane pumps or diaphragm
Biifhihs Wf?fg‘ffi% §é’|ngf’ﬁfzgﬁrf§el oF i%‘?ﬁ‘ﬁﬂﬂé‘r“&%‘fﬁﬁﬁfﬁﬁé'a controller
associated with the pumps for controlling the flow rates and linear velocity.

21. The dispepser of any one. of claims 1 to 16, wherein the delivery device 5

furtherComprigts HRTMSIesS aMiethTitt GiiBFplel@ure ErErRBTEe 2
taptyater cenfiplirandoopinmallih@ tentdiiaile deviceedoictabtvaadiBt tjecting
low rate linear velocity. 22. The dispenser, of claim 21, further

RG2S Rl 12 R Ry B A LS oo
¢bmponeiate aRninineacvaldcityected.

24. The dispenser of claim 23, further comprising a controller configured
for controlling the delivery device for ejecting diluent before and/or after the food

component is ejected to complete dilution and/or mixing of the food product.

25. The dispenser of any one of claims 1 to 24, wherein the food
component is a liquid concentrate chosen a@@ng the group consisting of coffee,
cocoa, milk, juice, sucrose, high fructose corn syrup, flavor, nutritional and other

concentrates, and a combination thereof.

26. The dispenser of any one of claims 1 to 25, wherein:

the food component source comprises a plurality of food component sources;

the food component nozzle comprises a plurality of food component nozzles
for dispensing different food components from the food component sources in the
container; and the delivery device is configured for selectively activating and
deactivating the flow from the food component nozzles for dispensing a selected
combination of one or more of the food components in the container depending on the

type of beverage product selected for dispensing.
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23. The dispenser of any one of claims 1 to 22, further comprising a

controller configured for controlling the delivery device for substantially
ejecting diluent and food component a certain overlap period where both
diluent and food 15 component(s) are simultaneously ejected. 24. The
dispenser of qiaimiZpefidether caprsiringracraptsolletoconfigured: febmprising a
controlling the delivery device for ejecting diluent before and/or after the food

KRR g5 MR AR s di&E ReRsPaRanbing iR ur Bt dorBe d isPsaRed:

20 25. The dispenser of any one of claims 1 to 24, wherein the food
component is a liquid concentrate chagsen aiiiSE‘g the group consisting of

coffee 2&ocod® MITKdiot ReRaE88, higRdrraded Suyn aytops! Rt dispenser,

wHickiepa pidsainetteRNcEnttaiesaand aikembinatiosepaeseofiréin? 61 Tl able
dispenser of any one of claims 1 to 25, wherein; the food component source

1S SEULORBISr AN SF FOBH RS SBHE AR Lo the st el Rb bl nfons 28

eempitisasaglireliMef foodeRaIPaREmNerEles Jeedispepsing siffarentsioat:
components from the food component sources in the 30 container; and the

vathveny WeRELB oG u YO SEle EARRSPHERURMG SFd uBHBI I Ik mIx

Haw diemsae bagsh eennporeptoazelgr Rodispensing a selected combination
of one or more of the food compé?brilents in the container depend?ifg on th

WGt BEGERY S proBL T SuI e tiedigpa B G Y A s SEr Brckirent

analficiaiRiachéa 26 fonbencospesing rshefi@ah exchange unit configured
for heating or cooling the diluent to be dispensed. 28. A method of preparing
a food product from a food product dispenser, 5 which comprises directing a

first strgam offdiduasihaacha gepazsewslikeain ok flowadteatood dimepoRantsined
into a contaiper such that.the first stream of diluent forms an inclination angle

DYIMRTE Bt fearSid tHE Hilfoht 8 ¥am impacts on at least one wall of the

container within a velocity range effective to create turbulence and mix with
the food . component oé}o roduce the food product, 10 wherein a.second
diluent trean 1§ FRBRAA BTG ShEHBF i ard KBTI Sream of
diluent flow rate and diluent linear velocity is of between about 1 and 120 mL/s and

33
10 and 3,500 cm/s, respectively.

31. The method of claim 30, wherein the food component flow rate ranges
of from 1.5 to 40 mL/s and the food component is a liquid concentrate of viscosity

comprised between 10 and 5,000 cP.

32.  The method of any one of claims 28 to 31, wherein the velocity of the
diluent stream is controllable from a reduced velocity range within which a non-
foamed food product is formed to an increased velocity range within which a foamed

food product is formed in the container.

33. The method of claim 31, wherein, for producing a foamed beverage,
the diluent flow rate and diluent linear velocity range of between about 5 and 40 ml/s
and 800 and 2750 cm/s, respectively, and the food component is a liquid concentrate
having a viscosity between 1 and less than 5,000 cP, and the most preferably between

10 and 2200 cP.



stream is positioned at a lower angle than the first stream. 29. The method of
claim 28, wherein the first stream of diluent is inclined by more than 5
degrees relative to vertical. 15 30. The method of any one of claims 28 or 29,
wherein the first stream of diluent flow rate and diluent linear velocity is of

between aboutht aRgilad /sand B3 $havm3.RA0 HiddaciesPLCHYERoAfed

31. The method of claim 30, wherein the food component flow rate ranges of

BRORTAES 1Bt s T TR AR At isclontinl dsesrtrafows I and 40
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claims 28 to 31, wherein the velocity of the 25 diluent stream is controllable
SRBSFATAE BRI I SHEP TAR GEWRFIP WATERU] ABn- foamed food product is
formed to an increased velocity range within which a foamed food product is
formed in the container. 33. The method of claim 31, wherein, for producing a
foamed beverage, 30 the diluent flow rate and diluent linear velocity range of
between about 5 and 40 mil/s and 800 and 2750 cm/s, respectively, and the
food component is a liquid concentrate having a viscosity between 1 and

less than 5,000 cP, and the most preferably between 10 and 2200 cP. 34.
The method of claim 31, wherein, for producing a non-foamed beverage, the
diluent flow rate and diluent linear velocity of between about 1 and 40 ml/s
and 10 and 650 cm/s, respectively, and the food component is a liquid
concentrate having a viscosity between 5 and 600 cP. 5



