SPECIFICATION TITLE OF THE INVENTION "METHODS AND

SYSTEMS FOR DELIVERING FOAMED BEVERAGES FROM LIQUID
CONCENTRATES THROUGH A DISPENSER MACHINE"

BACKGROUND OF THE INVENTION [0001] The present invention
generally relates to beverag es. More secmcally, the present invention
relates to methods and sy s ol didde i hd R Wned beverages. [0002]
Foam quality (e.g. stability, stiffness and appearance over time) and

amount are important parainete SHArrdapVENTdONe beverages. Many
believe that the best quality foam is created by hand, for example, in
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products is strongly related to the operator’s skills. Consequently, there is a need for a

methods and equipment that can be easily be used to generate high quality foamed
beverages.

[0003] U.S. Patent 2,949,993 “Carbonated Coffee Beverage Dispenser”
describes an apparatus that dispenses cold carbonated coffee beverages with desired
creme on top. The liquids are delivered in a dispensing head where they are mixed and
finally put in a cup. The patent claims that “to ensure that a proper créme is formed on
top of each beverage, different dispensing sequences are required for each
combination.” Numerous recipes are said to have been developed, but no information
about the flow rates, dosing sequences or times are provided. The disadvantage of this
patent is that it does not apply to Cappuccino type beverage foam, and no reference is
made on foam quality and stability over time.

[0004] U.S. Patent 4,388,338 “Method for Preparing Beverages in Portions*
relates to a method for preparing a beverage in a vending machine. A premeasured

amount of flavored powder is added in the cup. Two different streams of water are
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amount of flavored powder is added in the cup. Two different streams of
water are 1 sentinto the cup simultaneously. One stream of water is at
high pressure and low flow rate, and a second stream has a lower
pressurized water (slight overpressure) and higher flow rate. A final

shower of water can by sprayed over the foamed bever%%e for rinsin
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water in the mixing chamber upon vigorous agitation (thus forming a
YRBGUREid coffee concentrate) and diluting the beverage with hot
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appuccino type beverages.

[0006] U.S. Patent 5,803,320 “Carbonated Coffee Beverage Dispenser”
describes a soda and coffee extract that are dispensed through the entire dispensing
process. The improvement of the creme is largely caused by the soda and
bicarbonation level of the soda. However, soda is undesirable in coffee based products
because it gives an undesirable sparkling effect. This patent is also silent as to how the
control of the ratio cycle is achieved for improving the foam or reducing delivery time.

[0007] There is therefore a need to provide methods and systems for producing

a foam having an improved quality in a short period of time.

SUMMARY OF THE INVENTION

[0008] The present invention relates to methods and systems for improving

foam quality from liquid and powder concentrates. The present invention also relates



SUMMARY OF THE INVENTION [0008] The present invention relates to
methods and systems for improving foam quality from liquid and powder
concentrates. The present invention also relates 2 to methods and
systems for producing an improved foam quality from liquid and powder
concentrates in a shorter period of time than conventional processes.
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an embodiment, the liquid flow rate increases during a preparation cycle
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[0013] In an embodiment, the liquid flow rate increases stepwise.

[0014] In an embodiment, the liquid flow rate remains substantially constant
and the diluent flow rate decreases.

[0015] In an embodiment, the liquid flow rate remains substantially constant
and the diluent flow rate intermittently stops for at least 1 second.

[0016] In an embodiment, the method comprises at least two separate steps
lasting at least 2 seconds each.

[0017] In an embodiment, the liquid flow rate is adjusted by a controller and a
pump.

[0018] In an embodiment, the product component is a powder and a
concentration of component-to-diluent is increased by increasing a dosing speed of the
powder.

[0019] In an embodiment, the dosing speed is increased stepwise.

[0020] In an embodiment, the powder is dosed by a volumetric screw or auger
driven by an electric motor having a speed controlled by a controller.

[0021] In an embodiment, a diluent flow rate can be controlled by an active

pressure valve or a pump.



concentration of component-to-diluent is increased by increasing a dosing
speed of the powder. [0019] In an embodiment, the dosing speed is
increased stepwise. [0020] In an embodiment, the powder is dosed by a
volumetric screw or auger driven by an electric motor having a speed
controlled bﬁ a controller. [0021] In an embodiment, a diluent flow rate can
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[0028] In an embodiment, the diluent is water.

[0029] In another embodiment, the present invention provides a system for
producing foamed beverages, the system comprises: a first dispenser for dosing at least
one product component at a first concentration; a second dispenser for dosing a
diluent; and a whipper for combining and whipping the product component and diluent
together to form the foamed beverage, wherein the dosing of the product component
and diluent is controlled by a controller so that the product component concentration in
the diluent increases during at least one cycle of mixing and whipping.

[0030] In an embodiment, the system comprises an active pressure valve or a
pump to control a diluent flow rate.

[0031] In an embodiment, the system comprises a volumetric screw or auger
driven by an electric motor having a speed controlled by a controller to dose the
powder.

[0032] An advantage of the present invention is to provide methods and
systems for generating hot, ambient and cold beverages based on foam generation

from liquid concentrate(s) based on dosing sequence and/or ingredient flow rates.



and diluent is controlled by a controller so that the product component
concentration in the diluent increases during at least one cycle of mixing
and whipping. [0030] In an embodiment, the system comprises an active
pressure valve or a pump to control a diluent flow rate. [0031] In an
embodiment, the system comprises a volumetric screw or auger driven by

an eleftié tharBrthay ity ahiiscetl dbRtRSAEN by G dteiod dbss gality foam
wRewdeEs [0932]Avn adyanjagaiel e PraaeHRYeotaBLS RSP idRlifications of

methods and systems for generating hot, ambient and cold beverages
YIHEIYB foam generation from liquid concentrate(s) based on dosing

sequepggsaNd(QN ingsedientfianasates. kd0R3AnatatissvanaaRIfdhuality

tpresent invention is to deliver auality foam beverages in a fast and ]
RyBlePfeskasrvith BRIMHERINE AHorRIBEHRI0NE B "ELipRheROTEH minor

bl BORt0eS adv@niagenef the present invention is to deliver quality foam
beverages in an automated and reproducible way with only possible minor

modifitatos O AP AL 38T Yt fioRieieAHVARTAHET 1 fEndd foam

HaveRtiemsseprvislaitaaruchavingomprovasiAbalitirmgHed amiongefure.  For
stability, mouthfeel and texture. For example, consumers may enjoy a

KR Fo SATTBME ToRGE EPEN RIS e d 9B 1 AP adhamtag 8'df e present
inventimn3s fo\aravidaasghertekdetivery itivegon )adyshadenprangttr delivery
guality foam without comgprisin%fi)n-cup beverage quality. . For example,

HE EIREPAHEIRITRPERSS (BB L RAH, EOMBFE 088 HBP RfkEiRee quality.
FepaxiAypetiiek advRNiage obtiepresepieire aiardsvionadi @Resatdisnie.
customjze or control foam qualities such as amount, texture, uniform
bubbléOB?s?}i&ﬂ?é{%oaﬁ’{éi}%%% Péé&ﬁy%?é%?&e“bVé?\%‘%ésvmhaﬂ%%% operators to
qunpeiies aceeidiy aeonguitiaepreicrensesiniodng] Githasnotheiform bubble

dvantage of the present invention is to improve f ing quality of .
FH@U’&QW Yrél%}rﬁfiﬂ%ésrP’ES)rVE:%eaRﬁ‘(ﬁé%?o%fé@?sa#‘}éf&o?ﬁmﬁm%Sdﬁ?ﬁ‘?édmg to

consumer preferences.

[0038] Still another advantage of the present invention is to improve foaming
quality of products without reformulation or changing processing conditions during
manufacturing.

[0039] Yet another advantage of the present invention is to provide a closed
dispensing system for liquid concentrates.

[0040] Additional features and advantages of the present invention are
described in, and will be apparent from, the following Detailed Description of the

Invention and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0041] Fig. 1 is a schematic illustrating the system for producing a foamed
beverage in one embodiment of the present invention.
[0042] Fig. 2 is a schematic illustrating the system for producing a foamed

beverage in one embodiment of the present invention.



manufacturing. [0039] Yet another advantage of the present invention is to
provide a closed dispensing system for liquid concentrates. [0040]
Additional features and advantages of the present invention are

described in, and will be apparent from, the following Detailed Description
of the Invention and the figures. BRIEF DESCRIPTION OF THE
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Fig. 2 is a schematic illustrating the system for producing a foamed
b
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improved quality foamed beverages by changing the dosing sequence
and rate of ingredient addition thereby requiring no major modification of

the existing equipment. For example, the beverages may be based on
DETAILED DESCRIPTION OF THE INVENTION

[0051] The present invention is relates to methods and systems for producing
improved foamed beverages. In an embodiment, the present invention provides
methods and systems for generating improved quality foamed beverages by changing
the dosing sequence and rate of ingredient addition thereby requiring no major
modification of the existing equipment. For example, the beverages may be based on
improved foam generating using powder or liquid concentrate(s) with a lower
viscosity/concentration and foaming agent concentration and further stabilization of
the created foam by mixing with powder or liquid concentrate(s) having a higher
viscosity/concentration.

[0052] In an embodiment, foaming may be performed by increasing
concentrations of the foaming product component in the diluent (e.g. water) during the
continuous preparation cycle (e.g. mixing-whipping cycle) in a dispensing system. For
example, a low concentration of the product component at the beginning of the cycle
promotes the generation of bubbles followed by a higher product concentration to
stabilize the created foam. The method and system may also be used to reduce the
delivery time to produce foamed beverages dispensed from dispensing systems.

[0053] In another embodiment, the method for preparing foamed beverages is

based on a specific dispensing protocol using a dispenser suitable for use with powder



improved foam generating using powder or liquid concentrate(s) with a
lower viscosity/concentration and foaming agent concentration and
further stabilization of the created foam by mixing with powder or liquid
concentrate(s) having a higher viscosity/concentration. [0052] In an
embodiment, foaming may be performed by increasing concentrations of
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specific dispensing protocol using a dispenser suitable for use with
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concentrate is important for foaming. It was surprising found that by decreasing the
milk flow rate at the beginning of the foaming sequence and adding the remaining
amount in a second step resulted in the generation of stiffer and more stable foam
lasting for a longer time. The foam appearance was also improved, and smaller and
more homogenously distributed bubbles were generated.

[0056] For the foaming baseline of a Cappuccino, for example, milk
concentrate was dosed with a milk to water flow rate ration of 0.54:1. Milk to water
flow rate ratios in the range of 0.47:1 and 0.60:1 gave similar results to the baseline.
Increasing the ratio above 0.60:1 (milk flow rate greater than 9.75 g/s) created less
foam. Milk to water flow rate ratios below 0.30:1 gave worse results (e.g. lower
stiffness and less foam) than the baseline. Based on in-cup quality of foam (stability,
stiffness and bubble size distribution), the flow rate ratio of concentrate #1 with 30%
TS (e.g. milk) to water should be between 0.30:1 to 0.60:1, preferably from 0.33:1 and
0.50:1 and most preferably from 0.37:1 and 0.47:1.



and liquid concentrates, dosing sequence and viscosity of concentrates
were found to play important roles in creating foamed beverages. [0055]
Interrelation between the flow rates of water and milk liquid concentrate is
important for foaming. It was surprising found that by decreasing the milk
flow rate at the beginning of the foaming sequence and adding the
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[0060] To decrease the delivery time of beverages, the flow rate of ingredients
may be increased. It was found that an increase in water flow rate from 18 to 25 g/s
led to a decrease in foam amount, stiffness and bubble size distribution (Example 5).
It was surprisingly found that by adjusting the milk to water flow ratio within the range
of 0.37:1 and 0.47:1 and foaming the milk at a lower concentration in the first step
resulted in a foam quality similar to the baseline. Thus, this demonstrates that the
present method allows foam quality to be maintained while the delivery time is
significantly decreased. For example, the delivery time can be decreased by
approximately 20-25% (e.g. from 18 to 14 seconds for a 16-0z cup).

[0061] Different types of milk concentrate (milk source, processing condition
and composition) were also tested. It was found that foam stability up to 10 minutes
could be improved more than 10-15% by dosing the ingredients at a specific sequence.

[0062] It should be appreciated that the liquids that can be used to create foam

are not limited to a milk base concentrate. For example, liquid concentrate pre-mixes



milk to water flow ratios in the range of 0.37:1 and 0.47:1. [0059] To vary
the dosing setting parameters, the milk flow rate should be controlled by
means of a pump that doses the milk at different flow rates. For example,
if the water flow rate is determined by pressure, the water can be cycled
thus_increasing or decreasing the foaming agent concentration. This new
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fgathyfiel tbInERR R CPRATIE B BRAVIOHS el N gighifiah sy atasdgcosity

frea@saMpiesihe deliyery tmelcrRN bewlacreasethbyRrpmdmaiehn of foaming
20-25% (e.g. from 18 to 14 seconds for a 16-0z cup). [0061] Different

At BIIMRK e Relrard ik sEOFcROPHBEER coRgitKUBrigncentration of
foampesiismwars alseytegiad. .was founs thasrloatny Sability2upotost®  Thus,
minutes could be improved more than 10-15% by dosing the ingredients

SPSeHTatAR SEIEHES BT Sniud Gensphraliatay hradh bt eart

can bgosed 1@ cicatebeamedelnohligniten e prodkcdase conseattdiasrage, for
For examggtlle, liquid concentrate pre-mixes 8 _contagwing foam{ng agents

HERPIFiix BT WA ot BIHIGR nidtirpedtRisets BoYME pihn fiagne product
@pusing iy totind toathyrdesreasiiggthelconteosiaterdinyatepradiafi@mponent
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beQ%aatievhdrinutaeanck 3} f afferppodiou tesn joaed] Mhehlestaluadogtmlled so
gy encentete s Sl Ui et BLADRTS. o
cycle of combining and mixing. The diluent may be water. The mixing may comprise
whipping during or after the mixing occurs. For example, the whipping may be
performed in a standard rotary whipping device in a range between about 10,000 to
15,000 r.p.m. The whipping may also be achieved by jets streams.

[0065] The product component may be, for example, a liquid and the
concentration of the product component is increased can be increased in various ways.
One way is by increasing a flow rate of the liquid relative to a diluent flow rate. The
liquid flow rate is adjusted, for example, by a controller and any suitable pump such as
a peristaltic pump. The diluent flow rate can be also controlled, for example, by an
active pressure valve or a pump. The liquid flow rate may increase during a
preparation cycle and the diluent flow rate remains substantially constant or decreases.
The liquid flow rate may also increase stepwise.

[0066] The concentration of the component may also increase if liquid flow
rate remains substantially constant and the diluent flow rate is decreased. In an

embodiment, the liquid flow rate may remain substantially constant and the diluent



produced less foam than the baseline. It was found that the concentration
of foaming agent in-cup was below 0.4%. For positive results, the in-cup
concentration of foaming agent may vary from 0.4 to 20%, preferably
from 2 to 5%. Thus, concentration of foaming agent in the liquid
concentrate was found to be significant. [0064] In an embodiment, the

finstreig BicprittRiNG P dRiel Isaveragedr [oaeibre ambasdiment. the method

DEPRRSING YSIE CQBMNFEStERSInGiAk IfaRLONS QTS SOMRRNEN G hiny of
a first concentration; dosing a diluent; combining the product component
thrafancprrogetHar R rm a mixture; and mixing the mixture to form the

foamehdeevyeragrvtiricid g HasingRf e predist eRmpoBeat gider and a
diluent is_controlled so that the product component concentration in the

@SRt iR a5 serpeRfR ttaetilieshls TrEraSH QoniRETAY Mhel IARtegSPrRd of the
et maje kR wateipeEaanmXinersassdcaspwvise WP pIGHL NG WeadtRkd, for

the mixing occurs. For example, the whipping may be performed in a

SRRt Ky WRPHING TRVICE IHECFAEE BN R T ISBEI TOiBbHFYNE @ speed

018 By don@whipPing may also be achieved by jets streams. [0065]
The product component may be, for example, a liquid and the

conce Rt BF (REOPHSUERTPSRFIo MBRY AlSAGULBES AR Ak dily ppitable
feahions Watporesway is,bivinexaaping adigwcraignefhaliquidnedativeeto milk
a diluent flow rate. The liquid flow rate is adjusted, for example, by a .
ROV {FS el ARY BINSRitdIR RIR P EHRCES 0 Behtma it daihe ditidemixes
Hionn gateaeain e e cantialiededon Sxampny@Ne AGIME dtesstreovidigations
r a pump. The liquid flow rate may increase during a preparation cycle
B She diluent flow rate remains substantially constant or decreases. The
liquid flovevatenmayise: ivergasestapiisec[0@86jof ha aapreniigtiant@le non-
fthe component may also intcﬁgease if liquid flow rate remains substantially .
CBRYEENY YRAWHE Lt h e FrolRr 51874 . et SNBdtRiranp tRgrvatives,
flighiel flevcmateingaynemadon Substadidatly ansiani enibikehdieet D davion, the
rate intermittently stg&s fgoifat least 1 second. In ag%ﬁtiher e%gnbO(yment, the
BRETHSS T isRLRrfEd S WB SEI5a i YepeTadity arkau s il catgaonents
feaahareidiadctareay Thdpeodiaicipampiosadsnetnoaiso be maintained in chilled or
shelf stable conditions.

[0070] In another embodiment illustrated in Figs. 1 and 2, the apparatus or
system 10 generally comprises: a first dispenser 20 for dosing at least one product
component at a first concentration; a second dispenser 30 for dosing a diluent; and a
mixing device or whipper 40 for combining and whipping the product component and
diluent together to form the foamed beverage, wherein the dosing of the product
component and diluent is controlled so that the product component concentration in
the diluent increases during at least one cycle of mixing and whipping. The system 10
may also comprise a third dispenser 70 (or additional dispensers) for dispensing one or
more additional product components at another concentration. It should be
appreciated that each of the dispensers may be any suitable storage and dispensing unit
capable of holding and dispensing a liquid or powder product component.

[0071] The mixing device or whipper 40 may comprise a bowl or any suitable

apparatus for holding and mixing liquids. The whipper 40 may also comprise a
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[0067] The product component may also be, for example, a powder and a
concentration of component-to-diluent is increased by increasing a dosing
speed of the powder. The dosing speed may increased stepwise. The
powder may be dosed, for example, by a volumetric screw or auger
driven by an electric motor having a speed controlled by a controller.

Foveniithagde et oo Hipeisitaias Rrpcohiopibintiot EXAAipRs 69nyft should be
pytadifedoaming cOMRNE¥rsysiAs1 fomeyrawales dainvLeamartadbilksuitable

concentrates, milk powders, whey proteins, non-dairy creamers,
IR RTAGNS) 188" HBRLA4GF, [6R81HrBAEi@8  having foaming agents and
non-fogyming FEMRANE MtsarsimusHiess wne cambinatirasitiared, (3989l tem 10

The product component may include, for example, any suitable non-

TSR IR SR SR ASORFAIIABIANE SESY, ROED ALi e aiuRRYs)0- such

RrpsasvativesuniRY e6iNGSuSHHY g Sdinhitiona bidairdientsHaneht(s) dosing. The
combinations thereof. In addition, the beveraae may be produced by

THIGRY 'ShBdr Ahor S ABBEtSn S L FS BT SR S HER RIS T aibtR &N Sobivewp 90 to
chgdredustaompenant(Homayalse deomaintatoaphinatiiiedinussed in Fig. 2,

stable conditions. [0070] In another embodiment illustrated in Figs. 1 and
the S PR FOBP Es it X8 BRI e AN BRI St Y ﬂFﬁ”&%fpé%ﬂ%é‘PZS“ by an

dreaRsingtat |@dst-a0® My ddukig GoEpReMeDhabadI HyCaneARbARPB0 dose the
second dispenser 30 for dosing a diluent; and a mixingade\/ice or whipper

PR ST caBRHIGEAE Wb ARG SRR St ddtabrhp R dnt ??dm&'ﬁ]&ﬂiluegt and/or
tegethel fpdaien tbmpeashes nevesauebavipieiidiea dosinguad groduadiisensers

component and diluent is controlled so that the product component )

OO SEioP U e WINPT TR SRS ﬁﬁﬁ‘r'?éngfﬁéﬁsfhﬁnéa??%léyéferﬁx% n-an
asbipping atlieeysie mp vabsoalsedasyvnatise. a third dispenser 70 (or
additional dispensers) for dispensing one or more additional product
components at another concentration. It should be appreciated that each
of the dispensers may be any[soitablexstiavageEand dispensing unit

capab wmn and dispensing a_liquid or powder product component.
o S G A A e B s B ey mes are
isuilablis capparaivssamhinddingaddomitie gpliepsiets inhkatwiipper AGthayillustrate
also comprise a. ) ) .

experimental testing conducted in accordance with embodiments of the present
invention. In the following examples, the milk concentrate contains approximately
28% total solids and has a viscosity between 12 and 17 cP, the non-dairy creamer
contains approximately 72% total solids and has a viscosity of 600 cP, and the liquid

concentrate pre-mixes contain approximately 45% total solids and have a viscosity of

200 cP.

[0075] EXAMPLE 1 BASELINE
[0076] A Cappuccino type beverage was prepared using a dispenser system
from milk and coffee concentrates. As illustrated in Fig. 5, a Cappuccino (reference)
was prepared using the following procedure:
[0077] water flowrate of 18 g/s, dosing time from O to 15 s;
[0078] milk concentrate flow rate of 9.75 g/s, dosing time from O to 8 s;

[0079] coffee concentrate flow rate of 2.5 g/s, dosing time from 9 to 12 s.

11



10 dispensing nozzle 50 for dispensing the foamed liquid into a container
60. It should be appreciated that the apparatus or system 10 may be any
size or configuration suitable for producing an improved foamed
beverage. [0072] For liquid foaming components as illustrated in Fig. 1,
the system 10 may comprise, for example, a controller 80 and one or

more SOR8BIPtimpRibers(déH OB R B EaHbenTBIod8jtisER P tie 10 5. The
Ehlg b gL Qe QANRDQREMSHEPRING- 1The RYSIee 0D MAY RISRer 3 minutes

comprise, for exam%ple, an active pressure valve or a pump 90 to control a

WitEntZrIB0 R REFHENIEREEETONMIAG ESh e d481IdstraRsd famRigfifiness

was IR SUHRIM MY ComRIise ffohe ¥apRlsing WU i GRSIRWPRAYERIT known
100 driven by an electric motor (not shown) having a speed controlled b

) d by
dentiRtribARE R oS P S ERWIET SPMEYRJarsth orohia)4iss ebFpms se cup.
Aader 4R fakbeadingstppaituem andiesrdbe TauidRreduehrampanemisdlto be

should be appreciated that liquid product dispensers and powder product

Gispbiiens LA Fombifed i ird ¥ahnelsypeiforimsdRURIHBAGInfeMt to
achieve the improved foamed beverage. [0073] EXAMPLES [0074] By

way of example and not limitation, the following examples are_illustrative
of various WHBLHHEAMdr e BRSSO AABREY TLeRte

experifoeptal Testingreondusie djin@acgohanaability embgsiments ebileage was
present invention. In the following examples, the milk concentrate

RIGRRATHS S8 D SRRAEHP BTk AP BT ERHad W RO SRy Hatfadn qesreased

fand 377 8B/dhe nanydaionCeanTtes saiaiRsarwsingielyor Yottotd salidtown
.and haﬁs a viscosity of 600 ¢P, and the liquid concentrate Ere-mixes

I8dAGIR- aphriskife RS £ DEAPEST AENeB e ks Rl GRISLHy Sf-Botiasind foam
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e e SR s e
following procedure: [0077] water flowrate of 18 g/s, dosing time from O to
155 [0083] EXAMPLE 3 FOAM STABILITY AND STIFFNESS

[0084] To improve foam quantity and stability, a Cappuccino beverage was
prepared using a dispensing system as in Example 1, but milk flow rate was decreased
from 9.75 g/s to 7 g/s from O to 5 s and increased to 8.6 g/s from 5 to 10 s as shown in
Fig. 7. Water flow rate and whipper time were kept constant. The FLR determined
after 1 minute was 0.42, after 3 minutes was 0.37 and after 10 minutes was 0.31.
Approximately 18% and 15% improvements over the baseline in amount of foam was
found after 3 and 10 minutes, respectively. Foam stiffness was also improved over the

baseline from 6+/-1 to 13+/-1 s.

[0085] EXAMPLE 4 FOAM STABILITY AND STIFFNESS
[0086] To improve foam stiffness, a Cappuccino beverage was prepared using
a dispensing system as in Example 1, but water flow rate was cycled twice from 0 to 8
s and from 10 to 15 s at an increased flow rate of 20.8 g/s (from the baseline of 18 g/s)
as shown in Fig. 8. Milk flow rate and whipper time were kept constant. The FLR

determined after 1 minute was 0.39+/-0.02, after 3 minutes was 0.34+/-0.01 and after
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[0078] milk concentrate flow rate of 9.75 g/s, dosing time from O to 8 s;
[0079] coffee concentrate flow rate of 2.5 g/s, dosing time from 9 to 12 s.
11 [0080] Disk whipper (at 14,000 r.p.m.) was in on-mode from 0 to 10 s.
The Foam to Liquid Ratio (FLR) determined after 1 minute was 0.39, FLR
after 3 minutes was 0.32 and FLR after 10 minutes was 0.27 as shown in

B anisues Vst Sifldls FRfemBEagme i analso improtes miRs diedarling from

dy-ushgnlastic spherer Pidtpnns pensiveant diametgld @ne sphere was
gently placed on the surface of foam in the cup, and the time taken to

disappear was monitored. The foam stiffness was found to be 6+/- 1 sec

as illustratedogyiigxaNipetosabdpiive s tBewas faNmsl doipe (g ss [0081]
EXAMPLE 2 FOAM STABILITY AND STIEFNESS [0082] To improve

foam 3Ryl artetarnithe dLbyspuasobboyrmas waL rRssian brRiRt g Was

Hgheasingnsys@masdn &£xamRlgnbidu! Balkvilaw Mate wasHRGRasRLd from 18
from 9.75 g/sto 7.4 %/s from 0 to 7 s and increased to 8.6 g/s from 7 to 10

LbtRR i g SRR RN PRSI AITHERGRE [efeskelsem 7 10 15 s as

sHRsiantFi B damembieam: stiineasatebreseteddmRioe B0a8ithAd whipper
Approximately 18% and 15% improvements over the baseline in amount

YPfoltit WSBEaRAter Barid-Fo Wihdtsadréa R VB¢ daT EssaNsL gFoam

sBifFRAMVRT ALV ANE BhE| BINERSHOA8H /TP dnprove foamhgu@ntityry time
and stability, a Cappuccino beverage was prepared using a dispensing
s taerdlit ERam e TesuRh iR AHPraEERS B ELseasaRd ffom 9.75 g/s
to 7 g/s from O to 5 s and increased to 8.6 g/s from 5 to 10 s as shown in
Fig. 7. Water flow rate and Whié)@ler tim(ﬁ were kept constant. The FLR
hbE4

determined after 1 49%% Wé é?%%‘( 5%37 and after

10 minoE® was@giucAppraxisiate w8 Yecpackd 2Gimprovpensiis OMem as in
he baseline in amount of foam was found after 3 and 10 minutes
SERR ft‘iJel'fx‘.“F‘éﬁ%ﬁ‘?{ RN SEE WAS WIS 4TEr B0y &xé@tﬁéﬁsﬁﬁgéih‘é?ﬁo%s from 0

t6-4/018te. Ak ¥l Q08 WHIpRAMBhEWe QAN ShARIL I THAMNIR determine after 1
STIFFNESS [Q086] To imprave foam stiffness, a puccing beverage
A5 B UG 2 Lo LS T Ao S AL it s s
Oaterwasd Cy HeanwitlieomvaAd@odind to be 4+/-1. The delivery time was reduced to
14 s.

[0091] EXAMPLE 7 DELIVERY TIME

[0092] A Cappuccino beverage was prepared using a dispensing system as in
Example 1, but water flow rate was increased from 18 g/s (baseline) to 25 g/s from 0
to 10.8 s. Milk was dosed at 9.4 g/s from 0 to 6 s and at 10.6 g/s from 6 to 8 s as
shown in Fig. 10. The whipper time was kept constant. The FLR determine after 1
minute was 0.34+/-0.02, after 3 minutes was 0.29+/-0.01 and after 10 minutes was
0.25+/-0.01. Foam stiffness was found to be 64/-1. The delivery time was reduced to
14 s. Accordingly, it was demonstrated that, by cycling the milk and reducing the
delivery time, the foaming properties of the milk were not changed.

[0093] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those skilled in

the art. Such changes and modifications can be made without departing from the spirit
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s and from 10 to 15 s at an increased flow rate of 20.8 g/s (from the
baseline of 18 g/s) as shown in Fig. 8. Milk flow rate and whipper time
were kept constant. The FLR determined after 1 minute was 0.39+/-0.02,
after 3 minutes was 0.34+/-0.01 and after 12 10 minutes was 0.30+/-0.01.
Foam stiffness was also improved over the baseline from 6+/-1 to 12+/-1

andrsane R\ARRISTENs prediamanhaigeusdiminishingdts ipirndadpdvantages. It
FDAMSTARIEY ANRUSH FNES 21008l ipRriethe dalvetidimpended

of beverages, a Cappuccino beverage was prepared using a dispenser
Cé%“i’P'PExample 1, but water flow rate was increased from 18 g/s (baseline)
to 20 g/s from O to 7 s and decreased further to 16.3 g/s from 7 to 15 s as
shown in Fig. 9. Milk flow rate was reduced to 7.8 g/s from 0 to 10 s, and
whipper time was kept constant. The FLR was found to be similar to the
baseline. Foam stiffness was improved over the baseline from 6+/-1 to
12+/-1 s. The delivery time was reduced to 16 s. The relevant data is
presented in Figs. 3 and 4. [0089] EXAMPLE 6 DELIVERY TIME [0090] A
Cappuccino beverage was prepared using a dispensing system as in
Example 1, but water flow rate was increased from 18 g/s (baseline) to 25
g/s from 0 to 10.8 s. Milk flow and whipper time were kept constant. The
FLR determine after 1 minute was 0.35+/-0.02, after 3 minutes was
0.29+/-0.01 and after 10 minutes was 0.24+/-0.01. Foam stiffness was
found to be 4+/-1. The delivery time was reduced to 14 s. [0091]
EXAMPLE 7 DELIVERY TIME [0092] A Cappuccino beverage was
prepared using a dispensing system as in Example 1, but water flow rate
was increased from 18 g/s (baseline) to 25 g/s from 0 to 10.8 s. Milk was
dosed at 9.4 g/s from 0 to 6 s and at 10.6 g/s from 6 to 8 s as shown in
Fig. 10. The whipper time was kept constant. The FLR determine after 1
minute was 0.34+/-0.02, after 3 minutes was 0.29+/-0.01 and after 10
minutes was 0.25+/-0.01. Foam stiffness was found to be 6+/-1. The
delivery time was reduced to 14 s. Accordingly, it was demonstrated that,
by cycling the milk and reducing the
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delivery time, the foaming properties of the milk were not changed. [0093]
It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to
those skilled in the art. Such changes and modifications can be made
without departing from the spirit 13 and scope of the present invention
and without diminishing its intendeggﬁ&\i ages. It is therefore intended
that such changes and modification ered by the appended claims.

14 CLII\M%VQFO}%@C%% &sag:lf‘tahm%g:as follows: 1. A method for

producing a foamed beverage, the method comprising: dosing at least

one prbduct compdagiearradiangericanadhoreragsilg sefhadgpmprising:
combipinehthe RERAYEE FRIMRRRERBAChAHLeAtagRtharigdarm a mixture;

and mixing the mixture to form the foamed beverage, wherein the dosing
of the 49r&RR&EEBMEonent and diluent is controlled so that the product

COMPQREBIHiEHNIGROFAIIGt doihebhiiand maieasesctisingfatleastione:; and

cycle of combi inﬁ[l.and mixi? ,wkl%regn the %roduct corggone tiSda Iiﬂuidf h
and th& €8S dNGh 5t the §fr‘8dhet SISO nSHETEgRc AL fy dosirie of the
pngheasiogpoflow sadeldfitheifiguidrodiative toathioywodtetafothpotidueninéntration

TG LI e R ST P e

nedpel aoonapolc smtiaiid aild g doiendtetin sl detetd funcenepgrenpis increased
@%%1%&519% RUPsiaNtialy fabRiantHecrepass Ald SaRinatiqns thereof.

. The method of Claim 1, wherein the liquid flow rate increases stepwise.
5. The method of Claim 1, wherein the liquid flow rate remains

substantially menstans@sddhemdiluent fanate dacreaspssS. witigpmethod
of Claim 1, wherein the liquid flow rate remains substantially constant and

the diluent flow rate intermittently stops for at least 1 second.
3. The method of Claim 1, wherein the liquid flow rate increases during a

preparation cycle and the diluent flow rate is selected from the group consisting of

substantially constant, decreases and combinations thereof.
4. The method of Claim 1, wherein the liquid flow rate increases stepwise.

5. The method of Claim 1, wherein the liquid flow rate remains substantially

constant and the diluent flow rate decreases.

6. The method of Claim 1, wherein the liquid flow rate remains substantially

constant and the diluent flow rate intermittently stops for at least 1 second.

7. The method of Claim 1 comprising at least two separate steps lasting at

least 2 seconds each.

8. The method of Claim 1, wherein the liquid flow rate is adjusted by a

controller and a pump.

9. A method for producing a foamed beverage, the method comprising:
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7. The method of Claim 1 comprising at least two separate steps lasting at
least 2 seconds each. 8. The method of Claim 1, wherein the liquid flow

rate is adjusted by a controller and a pump. 9. A method for producing a
foamed beverage, the method comprising: 15 dosing at least one product
component at a first concentration; dosing a diluent; combining the
produdieeBi BolaH AR A AR ATHERRY 2035 OPBIREO%nd mixing the
mixturadad@uaitaenfoamed beverage, wherein the dosing of the product
componerl;t.and iIuenglis controlled soé t the E])roqluct c?mrgonent . and
conce M RHOH i THE At MR ASEEL GG M 188 bite YRR B ture: an
combimngranchenxingyrevieriimthiée piooiet teneparethsraipahddosing af the

pafion of oo S ) o
B T A s e o o
igpbedlivigntiseisesEsidpinisal Ieast Tme ayethod efrahalimansbmipikgng/hgrein the

JRABLIVBSFHRAIR SERRIRSING AtJRash2RELoNES RN LR- R MMathRTcased

of Claim 9, wherein the powder is dosed by a device selected from the

R UHeRURSIR TR PRSI EE RO, auger and combinations thereof,
wherein the device is driven by an electric motor having a speed
controlled by _a controller. 13. The method of any of the precedent claims,

whereta ol TORCRBMIGRS CLaHbe: YRR Be SR dRtaeh R P Wise.

the group consisting of an active pressure valve, pump and combinations
thereof. 14. The method of any of the precedent claims, wherein the

produck! compBREMRAHYrSELR Yo SHRRG UBRHJ AL Y SERBE TR L StIng at

lesoup seoosiBtinglof dairy creamers, milk concentrates, milk powders,

whey proteins, non-dairy creamers, non-dairy fats, non-dairy oils,

premixes having foaming agents and non-foaming components,

emulsifiers antheandphodtionsIARHEOf. wherein the powder is dosed by a device

selected from the group consisting of a volumetric screw, auger and combinations
thereof, wherein the device is driven by an electric motor having a speed controlled by

a controller.

13. The method of any of the precedent claims, wherein a diluent flow rate
can be controlled by a device selected from the group consisting of an active pressure

valve, pump and combinations thereof.

14. The method of any of the precedent claims, wherein the product
component comprises a foaming component selected from the group consisting of
dairy creamers, milk concentrates, milk powders, whey proteins, non-dairy creamers,
non-dairy fats, non-dairy oils, premixes having foaming agents and non-foaming

components, emulsifiers and combinations thereof.

15. The method of Claim 14, wherein the product component includes a
non-foaming component selected from the group consisting of coffees, cocoas,
sweeteners, preservatives, flavorings, colorings, nutritional ingredients and
combinations thereof.
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15. The method of Claim 14, wherein the product component includes a
non-foaming component selected from the group consisting of coffees,
cocoas, sweeteners, preservatives, flavorings, colorings, nutritional
ingredients and combinations thereof. 16 16. A system for producing a
foamed beverage, the system comprising: a first dispenser capable of
dosing at least one product component at a first concentration; a second

dispenger capableiahdesingdciisanto ARdPWIRRE R SN @Mbrising:
whipping_the product component and diluent together to form the foamed _
beverdgbiWiERTAHe ARG Of tasiBrotfuliicbRilsoREMUShqOmRMARIsat a first
&aRtalesbRy a controller so that the product component concentration in

the diluent increases durin%at least one cycle of mixing and whipping,

wherefhsf8n gt e ripahlsffides Uerthandoncentration of the
product waIppaRRhisxINE ERASKH Py iRaIRasioguelompaie af he dituid: together

relative to a flow rate of the diluent. 17. The system of Claim 16, wherein

tehd i RRARES iRENELRRs AUIRAG™ (Brefaritfonicyife IRHUFeaTRENt and

dlawretedsnseinetesy frorprhe BralnIGANBiIsHREIft subPairlboeeistaidn in the
decreases and combinations thereof. 18. A system for producing a

FHuRE ARG BUING sYsTEM CORSpFkTG: AL AR ES FEMs SHHBRRSte Wherein the

H08ing abiegsiane Prodidai companeioat énfirgiofONCEMNrpiemicd seaPlent is
dispenser capable of dgsing a diluent; and a whipper for mixing and

RHBSHPHESEERE tHaponER g IBQH}QHF{%‘Q%%%F‘ HeYorAiRE theadugnt-
beverage, wherein the dosing of the product component and diluent is
controlled by a contro%o that the product compo,H(ent concentration in .

the dillfent inbPEAYEE g 4Bt bRRELYERE SHHHEMG RHUSHRRHING, durine 2

priRiiativtheygeodhettaorapenantlissarpewdee Rtk @ floRcemdrgi®ipfonsisting of
compo t-to-diluent is increased by increasing a dosing speed of the
Sbl%é&glétpaﬂ]}f COl’lS'[IaliIl'[, (}elcrelases an COH%D}natiOI’ISIngeI‘CO% ! g p

18. A system for producing a foamed beverage, the system comprising:

a first dispenser capable of dosing at least one product component at a first
concentration;

a second dispenser capable of dosing a diluent; and

a whipper for mixing and whipping the product component and diluent together
to form the foamed beverage, wherein the dosing of the product component and
diluent is controlled by a controller so that the product component concentration in the
diluent increases during at least one cycle of mixing and whipping, wherein the
product component is a powder and a concentration of component-to-diluent is

increased by increasing a dosing speed of the powder.
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