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BACKGROUND OF THE | NVENTI ON [ 0001] The present

invention generally relates to beverages. Mre
specifically, the pregeptici ot Py ey ates to net hods
and systens for di spmm‘%@ﬁ%‘d‘ﬁﬁ'ﬂages [ 0002]

Foam quality (e.g. stability, stiffness and appearance
over time) and anmoudiTlk ©F FRBINMEND&AM et ers for
Cappucci no type beverages. Many believe that the best
qQUMETHODSAND SYSELMS PORDELIVERING EOAMED BEVERAGES
CPRIOM ISIPUH GONCENTRA TESCTHROUGH 3 DISFHNSE RKMAYCHINE”
steaminjection. A shot of express coffee is added to

hot m |k, and the foamis gently poured on top of the
liquid part. The result is dense, stiff and stable

foamwith smal | BWORGRGUKS OFSHE INVENTIONOWeVer
this nmethod of producing foamrequires an experienced

oper afpin1 E‘Fﬁie ﬁlle§éht rn?Je%hbH %EHerﬁlW&lété%%eV@raE@s More specifically,
acconpl i shed.  Furt beCause of preparation by hand,
thi @rcsomsnmrmnoyelafes ttchmefhoda Iancp sys@hm ®r dsspensimgfplagned beverages

rel at t he o Conseguent | t her

o o (OB PR AREORIE T e o HER: S P eCI B gver me) and
8RS )éréoﬁn]btﬁ% Qraﬁ%&% ) g alhd Yedeoared M li
bevertages tg U. S. : Paﬁ%ﬁgcbw&%gf " Car bonaitmeydbe teve that
e b auBlaty p@tges Dieet;sé hydend dfes exarnrls, invosiep shapsand dhrives from
gotﬁpnr%gtfrje%rmﬁkg e{ark%loﬂljaetfﬁgnf%w g é)l?g%\éélre%g?osff Vc\e/l 1ts %dded to hot milk,

lidstpe rfsanmgs Q@ﬂ@z phieedoh gy ofihe lijuidgarandhe Irélﬂlﬂtl i¥ debide, stiff and
in a cup. The patent clains that "to ensure that

a
S;S‘?tﬂ% é?ané r%lﬂ»esm%ll Pubble gizsristgButien. o How epes, diig gaethod of producing
{I]!b xtes di by P h@ﬂceﬁe %g@ﬁ?&s aflfi €alk& Q%lz%tgzg QBn% Zfef%es to be

|on nerous reci pes are sai ave
aztemabhqﬂmd Purthendbdcadser ofgprieparaadoby Hahe, the @ensistersy of the final
or t '

uence mes ar vi ded. The )
PR 5 AR Gt @ BEpRRTELoT S S GORSEREhy dhers b oed for a
ﬁl@thgé@ﬁh’d:@hlﬁﬁnféﬁpﬁlab RHEHR AR P BB usdd do BendrifeChig GRialify foamed

beverages.

[0003] U.S. Patent 2,949,993 “Carbonated Coffee Beverage Dispenser”

describes an apparatus that dispenses cold carbonated coffee beverages with desired
créme 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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made on foamquality and stability over tine. [0004]
U S. Patent 4,388,338 "Method for Preparing Beverages

WO p0okasd3zons” relates to a nethod for prepari NBCEHEP2006/005785
beverage in a vendi ng machi ne. A preneasured anmount of
flavored powder is added in the cup. Two different
eh 8@ e @lip WAhBfan86RFE NOnd §tfdant HEwStePisTh MEhi FERAKSINA- low flow
One strean1of water i's at high pressure and | ow fl ow
rra@t @nd znsecand etis A lsaSr@éwerasreasurtz:ﬁé rwaiere édight peerpressure) and

sl i gh v ress her, flo
P b iakr A SRR CRRET Bhi ey SR AT e e Bpiad Bverage for
m@m e di’sbdl‘&in@gmsk}:*ﬁ&lnﬁﬂﬂﬂdv&é@ lpgivaer. aN¥vaHhidls this patent
fl avored powder. Never less, this patent fails to

fefkote sheav de delisieyy of azbevenagr digeid piqdifferent viscpsitiewfr.g. different
proc?uc?f?lg}r{tpgfslergtg %ﬂud ff Pg)nélern og%ﬁ%ns dn% {0 1mProve fgam or reduce

UeRt ens
(knpﬁgwﬁnéoan1or reduce delivery tine. [0005] U S.
Pat ent 4,903,585 "Di spensi ng Cof fee Havi ng a_ Foaned
AppedPaddidy. Sde?éieilbeé 9%5&% &Pspeasingr Coffseudlavingany Foamed

%#P%Q%H?éa gcgers&] agn'pg{ag.g] fn%\éie tea%dgﬂéggﬁglﬁ avglogfg %om spray

daiep poatdess, ddthsi Elilsk layecofabblogoirhe Theanetlisd g using the apparatus
limted anount of cold water in_the m xing chanber

CQpYFis R gBFRiing Bigi foamy BYing @hliited ramargt &ff@éﬁrwtfm ythg mixing
t t.h
FRPEA°URA EEDHIR Blafil (g frpllle o ot RUANRAT ML chientrate
antiddupag dretbaveragh atitht e vsmtemyaslmut shsnmptlrrgdhe foamou g disadvantage
ause the uid concentrate needs to .

B R £ O R BESES i o ETIBRPER Deraups, e cold liquid

cOhERBaR rﬁQdJ R LBUREAG RN ﬂefjwﬁt}é? iefhe rc@rrE&%aﬁj@ béfRS dispensing the
time m ght be sacrificed. Further, the hot water needs

beverbge and piamcsferﬁ ﬁl&r@émcnyaﬂmy nagbhge s#rgificedieiarther, @he hot water
t ension

nF%cgs nt]o bﬁ c{’ %)en e gnv\%e[nl 1311% a ngl é s@ﬁwa{lacﬁ he Jnixing chamber % break

tiepfilrfagaldnsionaf tmmﬁcsm e sidevaalbevieabdgabe fdadD{3Glot UpSlicable for
Pat ent 5, 803, 320 "Carbonat ed Cof fee Beverage
CBPEE@W%E%®¢G§§@?$%eS a soda and cof fee extract that

are ‘fb@(&g'ﬁgd AL U%“Bdﬁ%oe”ﬁafﬁcin%te%lp%e%g S}é%ggxfggéfﬁéspenser”

The verment of the €reme 1s largely cau
dssmiibealachokia cad boififet ieatrattethed aref dispensed daougioevarttire dispensing
p%)c%?s. 's HQ di?nslirg\?grlleenti Qf Cﬂ% fcergmgaic’se qargg:l?'d léa(l:used 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



because it gives an undesirable sparkling effect. This
patent is also silent as to how the control of the
WO 200603@9C| e i s achieved for inproving the foaPE€DEP2006/005785
reduci ng delivery tinme. [0007] There is therefore a
need to provide nethods and systens for producing a
foom@ttody iang @Btehﬁpfo@\mdduu&% iahwmgama:dsnﬁﬁi qPAIty oo fliquid and
time. SUMMARY OF THE | NVENTI ON [ 0008] The present
POWsH cPBeeniraled e shasterpemestial timeg thapcoaKentiopal praesssssi ng
foam ' r Ul d er. ntrates. The
or cacitO bl by Sffbbu el P RRERCTRRBRET IrhOIGE o piinod. for
produding dufdai@d deverage,Othe dméhad odudrising: fdosifg | dt duasl oAb throduct
powder concentrates in a shorter period of tinme than
CHRABsRY B Adirstropeeysbien; dogmny dilyenscoabiniag tanrodedi somponent
eS [ [ V] a f ' a
PSRy AERRE A0 Tol 8BRS adF hitelle (B¢ @R RtnPthe foamed
bevasige owherpinothe cdosir@ngthe IProdict @ofripbfi¢nt cod cdienfilsi @ntrolled so
osi.ng a,diluent; conbining the product. conponent and
24 the rodush semapnend copgeniration it theedilugnyinersapesyduring at least one

d(}jcigd{fcg g%iﬁgglgﬁr%%gggoaned beverage, wherein the

osing o conponent and diluent is

cont r[601@jdnsm enftatdimbre, theonlinatg coonpaaewhippacent r at i on
at | east one cyc

int jJuent increases durin .e .of
conbi PR BndnnFRPAGITR0T PG SHBORMeRbnE A fgid and the
dBnEertati6R HRthe BN QR ffhend Qq;lcrghseggb}?ﬁlgféigﬁg'm&b’rate of the

the product conponent is a liquid a
lpnd eetativattd ediloénttfloey pteoduct component is increased by

i ncr ' a flowrate he. Jhquid relative, to a )
ot 1 udp gt fBodifishy Jhe fifia Al fefescs ke ypegaration
dykblevind akedilutat fawasteFemnhig sdbdpartiRal abh@iht @Y ab@eaes t he
diluent flow rate remains substantially constant or

decr d89 kY. In[aperdiodjmeninthe diguid Hewrate inpseaseygiervise.ow
ore il . '
o OFIEEShSERE nd A0 b0 A0 RRREL TRpha consan

ant ¢haddilueanflowIrate deedeasedecr eases. [0015] In an
remai ns substantial ly

o g b s BT B S Yorstan
a9l ARSdifRht Abwr8R $htedmBRAGY 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.



[0016] In an enbodi nent, the nethod conprises at | east
two separate steps lasting at |east 2 seconds each.

WO Q@&/1363en an enbodi nent, the liquid flow rat ePCHEP2006/005785
adjusted by a controller and a punp. [0018] hi an
enbodi nent, the product conponent is a powder and a

concefyorat i hn0enboRRReNkid Préduct ed¥mpchent %H?ﬁ@é& RY foaming
i ncreasing a dosing speed of the powder. [0019] In an
earhpadientke salectedh o Hiengrovp seusisting alcdains engamerspwitkeconcentrates,

2 n.an, enmbodi nent . the powder is dased a . .
ks " FE PR e iy SRR RobRaRY 8. gpegairy oils,
prewitg Bavifgefda@oil 2@kt dardly ndn Foarhing témhpoldd®? ldmhiBifiers and
an enmbodi nent, a diluent flow rate can be controlled

eymbipatipss itheseqdr essure val ve or a punp. [ 0022] IP an
mbody h ' oanin .
conpolda Il rietig, FRTRERERE SBBRGT g Rgee Fahf foaming

QNYRICAS seldttell HORCANE r@b@Ss , colisiskn® W @bfeesW@toas, sweeteners,
proteins, non-dairy creanmers, non-dairy fats,

Ri6TFrepdivess fivpengs, celerings nutitiongl ingeadianés agesompirgiigns thereof.
-f i - _ §
non- (BRI P SPERBRARI Ay, GIYLSELENS pRRICERTD! AREALTR: o mor

xiditpmakprodudtcbngenernts fofr dmodier sgurcenponent sel ect ed

fromth roup consisting of coffees, cocoas, . ) .
svveet[tQH%]gI,n ¥ e@éwa%qnbég? PFQdyghFOHPQNENE &Y Bajnigged in chilled or
Airsiabietdakitdongr edi ents and conbi nations thereof.

[0024] In an enbodi nent, the beverage is produced by

m Xi M§02ielnoan reorbedadetit; ithen sthigpiogl us tpecformpeahémtas sfandard rotary -

D RBRERTF & hiare B oG o0 R bl o
condi[pd27ySIn AnQYARdithentathe SWERSthF B Mchidve@ bYAétd Birdnd. S
perforned in a standard rotary whi pping device in a

r angd 0823 )iaen eathodimang, hediluentiswet®. r . p. m [0027] In

?Fr ggﬁgﬁ]%”&uotﬁe'?eex%@éd%%iexﬁ‘t? tf.léc’ p?ecsgriltel\{l%gnt?c}g Ie)%osizides 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.



[0028] In an enbodi ment, the diluent is water. [0029]
I n anot her enbodi nent, the present invention provides
wa2@gaseee f or produci ng foaned beverages, the BYFERING6/005785
conprises: a first dispenser for dosing at |east one
product conponent at a first concentration; a second
di spesn] AXbiHEP 2t PshtAeeddb R Presealthv@nibil RPRY ddiffer quality foam
combi ni ng” and whi ppi ng” t he product conponent and
beverages inoydadheandt gygigmim wine Witnesly bessélegeinonmesdifications of
the dosing of the product conponent and diluent is
EBHPIPETY ed by a controller so that the product
conmpoih] SANCARIHRAddOMthge bhehdlbtddamtt ink @RISR deliver quality
during at” | east one cycle of m xing and whi ppi ng.
frooBbEvearagesninea catomeated ani ereprpsiueible Biapr wigh sordy possible minor
a%hh%%ﬁ$ﬂﬁﬁsure valve or a punp to control a diluent
oW ae [e@B]?ﬂenf'n an enbodi nent, the system
CoNpr [(98S] ¥el QhotBE fall GarsdeC Bl Phc Prédeht Hived®dsh BY téDrovide foam
el ectric notor having a speed controlled

kaying dmpeaved oqurdidies theh prsweRager [SGHDIRY, mpugl%/fvglnm dexgfire.  For
e R e R s T

based[0086F aaradgeamasabf e pressnt linvpntidn ¢O e proividet £ 6l5orter delivery
based on dosi ng sequence and/or _ ingredient flow )
e & rodueye IpRsenet quadity freaywithputigeEpsisEgdRcup beverage quality.

\, : .
R e L1 P e RRGE b i
nodi f[00a7] Ansthef advuritymeeof the Pfk3&dt iBverdtlonaisotohsliow operators to
advant age of tgs $resena.jnven ion is to deliver |
BAIORIES, 970 SAMER £021] eGualities nSueh GiraBofNiy dexture, uniform bubble
diSPIHAGHIE 58 ey Eh Wallily ROV AP BEVErREE with i i
nodi fi cati ons of equi%ggﬁt. [0035# Yetmg?gﬂﬁg?mﬁesaamnhngto
epasRmeryefesdncehie present invention is to provide foam

havi ng i ed aqual ities such as | qnger stabilit .
mout HPat Sk Speetdvaniige SEG BresentdBYinion L g iggerove foaming
@nfigy of peddutisewith@afefdmubatiofNgrechapgingOstotdssing"@nditions during
[ 0036] An advantage of the present invention is to
BAPRQWRE. shorter delivery time for producing inproved

332: : [:Oyﬁ]o?gﬁ Xﬂo&ﬁ@“&dvﬁﬁ'&?é b$ itﬁkgp}e@élﬁLiHle%\éﬁri@qg 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.



For exanple, this could allow operators to prepare and
serve nore cups per mnute. [0037] Another advantage

W@R005N1863RY esent invention is to all ow oper at or BCT/BP2006/005785
custom ze or control foamqualities such as anount,
texture, uniform bubble distribution so they can

readi [004BY £1d. AP 196y Y AME iMstAtin® FVaRT W EifhiAS Ratios (FLR) from
according to consuner preferences. [0038] Still
difitsrdné Exaniplestvaxgas bfmet he present invention is to

i mproye foam ng .qualit roduct s w.t hout .
o or Al Pk "8 S gt JlosPa@EE 366, s EBAR: b dhvm dfiping giferent
BRagpiest uring. [0039] Yet another advantage of the

present invention is to provide a closed di spensing

syst elfi0#d} Fig. qus d graphgBustrating she d@0iettingnioft Cappatcino base from
%)(?aantm [es and advantages of the present invention are
escribed in, and will be apparent from the follow ng

Det ai j08d6 PRRC biidh bfph dustiangd Mealdkin@iefing df Fafipiiy es.
BRI EFH DEsgﬁfggﬂlmg%E THE FI GURES [6’%4%] %i i‘ﬁfps a

schen®@0A¢] Fig éist 2 araph dllustreting thealosing seitingai Exampie 3.

f oang age.in 2. 8 di f the present

| nvericras) Fieo ot Bepf STRER, FEoaRle bR B8 AR RIS 4,
the sYSUENFig09 iPi gayk ingtatihDrRIdsihgweriagd fIPxaMpe: 5.
enbodi ment _of the present invention.[0043] Fig. 3 is a
gr aphlOPPPLEIE: 49 isiyeraply iHuskating,ihe doragsetsing pf Rxampls.

di fferent Exanples versus tinme. [0044] Fig. 4 is a
graph illustrating the stiffness of foamfrom
different Exanples. [0045] Fig. 5 is a graph

illustrati ' ' j se
;roumSE;gnérg%ﬁ&{Lgigzgmgg?€%@§s@§%W? I us?l?ati ng

(e SOBSTRREHELER e RUaTPLAg: 1 ALl e procucn
ipOeh@ll faaged8béveragegr ajh anl énibodiatent) gthe hgreskas i iAgention provides
rfc’leeth(t)&sngldogystEexrrzlisnR)lr egeré;rérating 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



[0049] Fig. 9 is a graph illustrating the dosing
setting of Exanple 5. [0050] Fig. 10 is a graph
WO Rd0gasa329 i ng the dosing setting of Exanpl e 7.POETRILEDS78S
DESCRI PTI ON OF THE | NVENTI ON [ 0051] The present
invention is relates to nethods and systens for
[ v e Bui
B B e e le, [y ABREER R be, for
gemmigtiilky, daffeepvisntotpte nonydairy areaindre prrmgees doyany other suitable

hangi n he dosi equence. and rate of. i ngredi en
Gl Epietras o fie MONEIG P e oRtsS ey ATVRE initq Armigth ghamber by a
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e based on inproved foam generating using powder or
Theydosing ¢ng cadditaere (s ypesifidd amowmerof all ingredients can be varied, for
vi scosity/concent.ration . and foani ng, agent . .
SRR, R BRNE ARl CERUTRO0p g5 oSt i, Fonroling ths pypRgettings.
Teamiiig BChathbd cohhéetPWIRhigper bbwHasH 5@&9@@%&&&;& According
having a hi gher viscosity/concentration. [0052] In an
tenthe diraguntionf Hamitlagoneapd pspepifichizense dheo whipper easihegturned on to

concentrations of th oam ro t _conponent in t.h
GRGEE FOFlICP S eRiach | WhRBR PR T F db g Bonighl vane,
diylg | ot @ith -anf pan Smiab ol PLATO0DYEneDe hsdd 2 PéfERBNS ithtdr.p.m. should
system For a |l ow concentration of the

|
b Redwyeqn %@Rﬁg?#x@nan{)i‘gqo-t he begi nning of the cycle
i | s f
LT e

floamate Tinethadirsiopararnd thy secgmncmynalaadiggetha sedaining poitioR of the
the delivery tinme to produce foane ever ages )

WSt o Reand e Ph s SAERES gflee%salcm%eaﬁ%mhgrfﬁwss and
s?isﬂ?f?@' d?tti’mé. hge@&llqui%gtogs%uoﬂr £P@1VeB, Pa‘i’@g?l?@ ﬂ%ﬁy%lg&%’s of water

based on a speci | spensi ng protocol using
andsppnd eencenirateal| dosingr segsencaiant penadidy of conaguirates were found to

oncentrates ar conmponents., Shelf-stable |liquid
QSRR Blesdn s BRI AT i | K, cof foe.

chocqioas §], Inbefeisn’ boebh@&hMRRe 6W- Fa¥€SoOIwaBY £dnehilk liquid
suitable liquid concentrates. The |iquid concentrates

c@neerdiatq isdppgrtpnt fos feamingi diyweh awmeisingyfoun thap birelgersasing the
HIE a5 581 BBl e S IE YRS W RELRL W cainin

anmumntis Ja scord Istepngselcideint the Ganeladion a0fi stidfer fa@d more stable foam
exanpl e, by changing rate, concentration or ampunt_ via
lagiing, Fpilﬂﬁgqrﬁgnepuf{ge Sf@qr{liaﬁggqrance 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.



The m xi ng chanber connects to a whi pper bowl and a
di spensi ng nozzle. According to the production
WO otoaiiB@e® on and specifications, the whi pper CBGI/BR2006/005785

turned on to generate foanmed beverages. Wi ppers

havi ng different designs (e.g. conical, vane, disk,

et C. ) (0057 Wakkr " 116w Mratd %eaﬁg Ruft@. ﬂ%rﬁﬁﬂ nﬁ)eanu%l%@odlment for

Preferably, the r.p.m should be between 10, 000 and
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refiorronSy ¢ 46 0f6dck woultsindessfeard hantbe pageline and 1 ow

caudtRis Eha'i Sty B oGREIRET RbC iR s RB o amount

whigl WAEPSUrbAsihg MRAKe! genefA3t Mot haBiIRAcD@VRIi8AR8ated in a cup
[0055] Interrelation between the flow rates of water

ltih%llbh“gﬁn@riltﬁﬁalfdg@ﬁrﬁé@imt af doam. i Hpwevaanit war foupdrthaighigh flow
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t t tl b
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ortant. in _an enbodi ngnt. fo
It was surprisingly found that by adjustmg 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



produci ng i nproved foans. Keeping the mlk flow rate
constant and diluting the mlk by increasing the water
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flowrate to get concentrate with water ratio from
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[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



[0061] Different types of mlk concentrate (mlKk

source, processing condition and conposition) were
Wak®o/18@22 ed. It was found that foam stabilityPCPEP290A/@S5785

m nutes could be inproved nore than 10-15% by dosi ng

the ingredients at a specific sequence. [0062] It
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flayoningh eofoviage hubearahgeredidngs aidcarhbinatiaisieredf. tthaddition, the
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<NEBF SurIc P Epissd oy MUNIREAea BIYS AOGiHENA RTgQy components
froifi ra@ahes selited. N"Ph@prddaasdoniiRicit( )l aPhisé ®ehdihtathed il chilled or
m Xi ‘rjag The diluent nay be water. The m xi ng may
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For &, LoD f j
o OB i R TR T 4025 omars
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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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concentration of the product conponent is increased
can be increased in various ways. One way is by
WO pwoasseng a flow rate of the |iquid rel ati veP€DER2006/005785
diluent flowrate. The liquid flowrate is adjusted,
for exanple, by a controller and any suitable punp

&@ﬁ% FS?‘% El%rs'o%ﬁgfsb&lsmérfﬂc fo EFi?edqidu‘r@ﬁltto § LOWainet 60.CR%hould be

controlle for "exanpl e, by an active pressure
spirecdated theat phegppatdtes o1 systedn 110 avayrlzet snynaze oncordasieation suitable
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The concentration of the conponent may al so increase

infty comppiisk, ffooexangtle, a eordioblsr 80 lvad ane icalntoye switablapumpn@0, such

the diluent fl e.is.d nbodi
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ARnd In@ nfhyl 48 EShPMSd, FérCextaftip®s, Hint dcBOE biesire %Me% Abump 90 to

I"east 1 sécond. |In another enbodiment, the meth
eoninot # dduendtflaverate. Fm%m@@m&mpmmswg 1austtamlsm Fig. 2,

onds_each rel ated t any, t he af orenenti :
RedFOHE mabetphiet Brvatinid Rimraf o Biel SErs 508 Sigen by an
AP ntotoR (R WHEWn pASkiAg @%@&Ilbbﬁwltbﬂ ®f a controller 80 to dose the
conponent-to-diluent is increased by increasing

efig Thp spdewfl tmay plsgamprivha hegei hif ©p é@@lrrgat};le diluent and/or
g Th

R T —
aldepdwier prddact didpemgra caped combined! inecthebyarie system 10 in an
controller. [0068] .The product_ conponent may al so
TRhASHmER, » toaghieys, rovgﬁfoagm:qmeéagpoam ng conponent
such as, for exanple, dairy creamers, mlk
concentrates, ml| k powders, whey proteins, non-dairy
creaners, non-dairy fai[@Q?%@rX/thP@ESoi l's, prem xes

it S8 A" BT ARl o PehdPBLROn] Sbgl oTiBs cxamples ar

iROSEHITE SOTRMARNEMPENmeNE! dehe bRsetX@FBhtfon any further illustrate
sui t abl e nonfoam ng conponent such as, for exanple

experimental desdipgsco tede Herascorgarase mﬁlt epbediments of the present

I NQYSy. .C i t
LN e BB BcrL bt SR RSN B prgmac
Ao doteesolig aridxhazga afeosity Hmeﬁdl(ﬁ fndDAlcPpridH6i-dairy creamer
conponent s
cong[l)ns 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 0 to 15 s;
[0078] milk concentrate flow rate of 9.75 g/s, dosing time from 0 to 8 s;
[0079] coffee concentrate flow rate of 2.5 g/s, dosing time from 9to 12 s.
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from anot her source. The product conponent(s) may al so
be maintained in chilled or shelf stable conditions.

WO 0@80363kNn anot her enbodi ment illustrated in FPGEEPZ06/005785
and 2, the apparatus or system 10 generally conpri ses:
a first dispenser 20 for dosing at |east one product
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roduci ng an i nprqved _fo d beverage 0072] For.
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80 and one or nore suitable punps 90, such a
peristaltic punps, for adjusting the diluent and

product t(; 0SiNa. 0,
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foam ng conponents as illustrated in Fig. 2, the
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Ripe7.poMater flowhates yisd ewhipfer e elesokemrdonstant. ThBddiRedetermined

E%%O for heatiqg ihe di l uent and/or _the |iquid product
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Apeketarddy SRONSRI $5% 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 O 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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and powder product dispensers can be conbined in the
sane system 10 in an enbodi nent to achi eve the
WO a9 0%ee9 f oaned beverage. [0073] EXAMPLES [ OORA]/EBR006/005785
way of exanple and not limtation, the follow ng
exanples are illustrative of various enbodi nents of

LRSS 0. BWedD1.0Fo AR Gt frivdsk kK aldoliprd @l ®ver the baseline from
experimental testing conducted in accordance with

Geirfolotoi I2evl s. oThe tebevpnicdatanis presentetliimHigsl handé. f ol | owi ng
exanpl es, the m |k concentrate contains approxi mately
28% total solids and has a viscosity between 12 and 17

cP, the 7 HEXAMPLESTED AN Y TA B IRRPARY SBIFENESE2 %0
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[0079] coffee concentrate flowrate of 2.5 g/s, dosing

wasrfédwqeém 86 60 The releyapbdop igprerenfd indiies. Gandd4, 000
.p.m) was in on-node fromO to 10 s . The Foamto

Li quid Ratio (FLR) determned after 1 mnute was 0. 39,

FLR after 3 m nt089] BXAMPEE caDEIRNVRRAY T&IE1IO m nut es

Sé%oaiciqpomm Fig. 3. The fogm stiffpess was
msas P ] PYCGRQ, B?\@gager AT BycP §1‘SH§ %glsgglpshlég system as in
E:idaﬁﬁ)tlé ¢, ﬁRWt@ISﬂ@Jv th@% ifleRgdddyrAM A /@ (BsBline r)n%] 85 gés from 0

sphere was gently placed on the surface of foa
tedp.8 sardilk Hlow arrdewtuaobemtlmc vt bgn eanstants TherfiliRdetdrmine after 1

The, foa fou dto ec, as

e E PP 108 GRS PHRUE oV Dgarl 0y st fminutes was
O DEN®.610 Fsand &iffnesk GRS Furfd4oMRLA/2 . FONMISHMAB} fitné wANBYuced to
STI FFNESS [ 0082] To i nprove foam quantity and

l4tsability, a cappuccino beverage was

[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 O 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
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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prepared using a dispensing systemas in Exanple 1,
but mlk flow rate was decreased from9.75 g/s to 7.4
W@L®of1BEe29 0 to 7 s and increased to 8.6 g/s frP@T/EP2006/005785
10 s as shown in Fig. 6. Water flow rate and whi pper
time were kept constant. FLR data and foam stiffness
ar@sc%@emte%%éeﬁt v 8tionnaRe titbut &ﬁ%%iﬂgmseihténaw/amﬂtages It
15% i nprovenents over the baseline in amount of foam
wdbertfoun thterfded thad sachichiadged amd wedificagprsdie aoykred Hyohs 3ppended
ﬁXANPLE 3 FOAM STABI LI TY AND STI FFNESS [ 0084] To
ove foam quantity and stability, a Cappuccino
beverage was prepared using a dispensing systemas in
Exanple 1, but mlk flow rate was decreased from 9. 75
g/s to 7 g/s fromO to 5 s and increased to 8.6 g/s
from5 to 10 s as shown in Fig. 7. Water flow rate and
whi pper tinme were kept constant. The FLR determ ned
after 1 minute was 0.42, after 3 mnutes was 0.37 and
after 10 m nutes was 0.31. Approximately 18% and 15%
i nprovenents over the baseline in anmount of foam was
found after 3 and 10 mi nutes, respectively. Foam
stiffness was al so i nproved over the baseline from
6+/-1 to 13+/-1 s . [0085] EXAMPLE 4 FOAM STABILITY
AND STI FFNESS [ 0086] To i nprove foam stiffness, a
Cappucci no beverage was prepared using a dispensing
systemas in Exanple 1, but water flow rate was cycl ed
twice fromO to 8 s and from10 to 15 s at an
increased flowrate of 20.8 g/s (fromthe baseline of
18 g/s) as shown in Fig. 8. MIk flow rate and whi pper
time were kept constant. The FLR determ ned after 1
m nute was 0.39+/-0.02, after 3 m nutes was
0.34+/-0.01 and after10 m nutes was 0.30+/-0.01. Foam
stiffness was al so i nproved over the baseline from
6+/-1 to 12+/-1 s. The relevant data is presented in
Figs. 3 and 4. [0087] EXAMPLE 5 FOAM STABI LI TY AND
STI FFNESS [ 0088] To inprove the delivery tine of
beverages, a Cappucci no beverage was prepared using a
di spenser as in Exanple 1, but water flow rate was
i ncreased from 18 g/s (baseline) to 20 g/s fromO to 7
s and decreased further to 16.3 g/s from7 to 15 s as
shown in Fig. 9. MIlk flowrate was reduced to 7.8 g/s
fromO to 10 s, and whi pper

14



time was kept constant. The FLR was found to be

simlar to the baseline. Foamstiffness was i nproved
W@@r/184329 basel ine from6+/-1 to 12+/-1 s. ThePUBEP2086/§05785
time was reduced to 16 s . The relevant data is

presented in Figs. 3 and 4. [0089] EXAMPLE 6 DELI VERY

TI ME [ 0090] A Cappucci no beverage was prepared using a

di spensing systemas in Exayms, but water flow rate
was increased from 18 g/s (baseline) to 25 g/s fromO

10 107fe fwe dd‘isfcla%ﬂeélggfdmmfer time were kept

constant. The FLR determne after 1 m nute was

0. 35+1.- 0. 03, methoe forprodutings fosasdbep&age, thdrethod cafrpeising:
10 mputes was 0.24+/-0.01. Foam st.iffness was found

to bedofing a leaphaneprofdyelcompopent aha firg gaResAtaton .

[ 0091§oskEAMafen?, DELI VERY TI ME [0092] A Cappucci no
beverage was prepared using a dispensing systemas in

Ex anpéantiiningihe pratact domponemtandvilsentriogabadd fémpanigture; and

g/s (baseline) .to 25 g/s from O 10.8 s . MI S.
dos e it tF isSre Bttt (egBams bedetage Wigpla e ghivige of the
prodéctS caBpSiaMand diludnt 18- coft®IMAI BPChat 1tHE PRIukeRbmponent
constant. The FLR determne after 1 m nute was
@ngantratignop, thgfdilwens indrensee duriag 2. 1944 /ong. @tleant cambaring and
%gd ] nutes was 0.25+/-0.01. Foam stiffness was found

0 b& 6+/-1. The delivery tine was reduced to 14 s.
Accordingly, it was denonstrated that, by cycling the

m |k and reducing the delivery time, the foamng _
propett i esTig methad of (Qtaipel evhesein dhgamidag corppogs Whipping.
shoul d be understood that various changes and

nodi fications to the presently preferred enbodi nents
descri.bed Tier methodidfIClhien &pwhereit the prédues eospordeneds 4 liquid and

he art, Such.changes and nodifijcati ons can be .made
EARRSTAA Pf {5 Pl CORWORBRY S HASTRASEH B aneeating a flow rate of

tRé B§SiAtrelaBVERd A5 IRE otkidWHIentli M ni shing its intended
advantages. It is therefore intended that such changes
and nodifications be covered by the appended

cl ai ng. CLALNS The i ntion is clained. follows: 1. :
A method 1O BrOG0S tom fouhgaBs dasEioy fue HiGrsgs during o
prepuRitichi &@le and the diluent flow rate is selected from the group consisting of

substantially constant, decreases and combinations thereof.
5. The method of Claim 3, wherein the liquid flow rate increases stepwise.

6. The method of Claim 3, wherein the liquid flow rate remains

substantially constant and the diluent flow rate decreases.

7. The method of Claim 3, wherein the liquid flow rate remains
substantially constant and the diluent flow rate intermittently stops for at least 1

second.

8. The method of Claim 3 comprising at least two separate steps lasting at
least 2 seconds each.
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dosi ng at | east one product conponent at a first
concentration; dosing a diluent; conbining the product
w@omposesee and dil uent together to forma m xtRCEEP2NE005785
m xing the mxture to formthe foaned beverage,

wherei n the dosing of the product conmponent and

diluent is controlled so that the product conponent
concentration in the diluent increases during at | east

one c9cl e Ohe amttindonGlamd,nvhdreig. the liqiifdeﬂmtrbmds @fjusted by a
Claim1, wherein the m xing conprises whipping. 3. The
?Pé‘ltrﬁﬁ] B aPYUPn 1, wherein the product conponent is a
liquid and the concentration of the product conponent

is increased by increasing a flowrate of the liquid

rel at1e tGhanfdtlow ofChimf 1,t Wkerdinl therprodutt cdmponaithod powder
of Caimg3, V\,hetrel n the I|q]H|d flowr %E I.ncreases

Aha srpeantptiapatompenertdpAiypRf i FRFTEASPY BN InGFpastpE Lfesing speed
6ﬁh§?g\eg&ed fromthe group consisting of substantially
constant, decreases and conbi nations thereof. 5. The

nmet hod of Claim3, wherein the quuid flowrate

the. |t o184 GUFPSE o GTAN A0S OEra: P 1451k ABrn e mercased

ithe diluent flow rate decreases. 7. The nethod of
Claim 3, wherein the liquid flow rate renains
substantial |l y const ant and the diluent flowrate

e oo “CH MG i P 05 AR R e s

Sf1eps2 kashiddecal | east 2 seconds each. 9. The nmet hod of
Claim3, wherein the liquid flowrate is adjusted by a
controller and a punp. 10. The nethod of Claim1,

wher ejn t h?hep% of 1A ‘f@t wlgéﬁe &wd a'd @bsed bB/ a device
concentrati on of conponent - t’o- uent S I ncreased

setectedagomgtha glosp rgnsigigedobt tdlemptriedsrew, auger and comblnatlons
thereof, wherein the device is driven by an electric motor having a speed controlled by

a controller.

14. The method of Claim 1, 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,

15. The method of Claim 1, 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.
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11. The method of C aim 10, wherein the dosing speed
is increased stepw se. 12. The nethod of C aim 10,

W@ vpnd@seng at | east two separate steps | asti NBCHEP2006/005785
| east 2 seconds each. 13. The nethod of C aim 10,
wherein the powder is dosed by a device selected from
the giQup ¢RESh&ERONGSf @laith Y9 WHBEI heSHbEYSt RgRhemNcludes a
conmbi nations thereof, wherein the device is driven by
ron-flagung i component keledtad) frormpthed grapt consistimgbyf acoffees, cocoas,
controller. 14. The t had of Cllai.ml, V\@_grei a )
TSRS (G EE arl AYOTLER( YUy MUTHAPRL ¢ hgredients  and
Shsiahishsfthe@Baft he group consisting of an active
pressure val ve, punp and conbi nations thereof. 15. The
met hod of Claim1, wherein the product conponent

| f oani | d f th »
consi 51 not B TcApIIaRY Ly Bhersih BE bEferadt i ayaducd By ixing a
le@sdaE sddiibe phsRicEEdifiporRaRk-fh hiotBEeduRles, non-dairy

fats, nondairy oils, prem xes having foam ng agents
and non-foam ng conponents, enulsifiers and

nbi ' f . Th . f .Cl ai . .
BRI T R Myt S E—

inoapesiritions &kRetedd fiohDThé N@ogp OctsisaAg i &ft ichidle@f shelf-stable and
cof f ees, cocoas, sweeteners, preservatives,

qormbypationg thereas| ori ngs, nutritional ingredients and

conmbi nations thereof. 17. The nethod of Claim1,

wherein the beverage is produced by m xing at | east

one aiddi t i Bimalmehat wét Claonphnehe=id tenvaiippingrisSpatfoimed in a
8., The nethod .of C.aim1l, wherein the produyct

5 oy Wg’ll?iﬂ?%fl%x‘f‘ﬁ"e@ 3 )Nge BENGFR P%‘?’r‘tﬁgioggtt%éip% frP-m0.

the group consisting of chilled, shelf-stable and

conbi nations thereof. 19. The nethod of Caim 2,

wher éd0a t hBhenmegtimidngf iGaipe 2 ovimeeini the awkippingaisdachitvedyby jets

Sﬁﬁé(jﬂggi ng device in a range between about 10,000 to

Or.p.m
21. The method of Claim 1, wherein the diluent is water.
22. 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 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.

23.  The system of Claim 22, wherein the product component is a liquid and
the concentration of the product component is increased by increasing a flow rate of

the liquid relative to a flow rate of the diluent.
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20. The nethod of Claim2, wherein the whipping is
achieved by jets streans. 21. The nethod of Caim1l,

wob@easd2e he diluent is water. 22. A system f oPCT/EP2006/005785
produci ng a foamed beverage, the systemconprising: a
first dispenser capable of dosing at |east one product
conponent at a first concentration; a second di spenser
capabl e of dosing a diluent; and a whipper for

conbi 24.ng Ehmsymnppf RlpimRS, phertircthedt ﬂewrratannlcreases during a
di luent to

for t he foanmed bey,
St RerEEnd e Bl Ao Sub S8 ariec dra e ateipLcoriisting of
m%ﬁ@my@&;nbmad@&siseyhﬁ@éorﬁanatktﬂfs thét€ofPr oduct
conmponent concentration in the diluent increases

during at |east one cycle of mxing and whi pping. 23
The Sste 0

oo g Pt Einb oo Sorsir e HAEHS g GRRRA I s powder

dHATROEUNEAitratidn OTEHRPSREht Y- dila&Ht a8 frichehséd by tréasing apdiosmg speed
the liquid relative to a flow rate of the diluent.

OlfﬁhﬁB%@ém of Caim23, wherein the liquid flow rate
i ncreases during a preparation cycle and the dil uent
flowrate is selected fromthe group consisting of
substantially constant, decreases and conbi nations
thereof. 25. The system of Caim 22, wherein the
product conponent is a powder and a concentration of
conponent-to-diluent is increased by increasing a
dosi ng speed of the powder.
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