METHOD AND APPARATUS FOR CONSUMABLE PONDER
RECONSTI TUTI ON AND FROTHI NG FI ELD OF THE | NVENTI ON

WO 000A])568he present invention rel ates general | pCT/BPR05/007779
nmet hod and apparatus for consumabl e powder
reconstitution and frothing. Mre particularly, the
present invention relates to pre-wetting and m xi ng
consumabl e S_OV\UerS and frothing consumabl e food
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certain problens not encountered during typical

FIELDOPBTHE INVENTION dehydrated products. In food service
di spensi ng such as point of sale coffee nmachi nes or

the like, the products n?ed to be m xed glﬂ&l&/ as
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sti 0 ny, dead. s s and conproni se safety due to
CO“W'@?EMQOQJ@P@% fgﬁa@@%ﬁﬁe%yi i) there is nore wear and
tear due to noving parts; (iii) there is damage to
BACRGROONDOFSTHEANVENRBN contact with such noving
parts; and (1v) increased costs associated with use of
such assenblies. Mreover, the quality of froth is
[0002pf t en pleiscemmaniysingersteegin thedierd samyipp drdusteyithgt bowl

rcorfR Y oA itoBlot 3t A untared during i
recondfitlitioprfedetydestediprodects. hafoodeddrvieeatisjerming Sach as point of

i nstance,  for Iarge vol unes of bever%%?s. such alls 2?,0
sale ¢rffeqmagbings artbe Hke. themjodysie needria pe pixeddtckiy gs time and
tempg _hl‘?r'(f:ei %ﬂﬁﬂ%ﬁ%@ﬁ Z%(Iﬂgl}it. %ﬁrﬁﬁﬂ&ﬂ%iﬂﬁé’mﬁ% BOwi B&derBlies are
commonly used for mixing/frothing during dispensing. However, such assemblies

have certain disadvantages: (i) powders may stick to many dead spots and
compromise safety due to related bacterial growth; (i) there is more wear and tear
due to moving parts; (iii) there is damage to particulates from excess contact with
such moving parts; and (iv) increased costs associated with use of such assemblies.
Moreover, the quality of froth is often perceived to be lower from a whipper/mixing
bowl assembly. Another limitation of existing mixing/frothing systems relates to the
dispensing time and temperature of the final delivered food. For instance, for large
volumes of beverages, such as 250 mL or more, the delivery time is far too long, as
the water flow rate must be maintained slow so that an efficient mechanical mixing
and frothing can be carried out. Prolonged delivery times of beverages are not well

accepted by end-users. Furthermore, the delivery of cold or ambient liquid food from



and frothing can be carried out. Prolonged delivery
times of beverages are not well accepted by end-users.
woaomheseswr e, the delivery of cold or anbi ent PCTEPZIOS/007779
food fronpowder creates dissolution problens as powder
poorly dissolves with anbient or cold water. [0003]
One commonly known type of dispensing system uses an
i mpel ler driven by an electric notor that nm xes powder
powder creates dissolutian prablegshaspowder poeyys disaolvegwitheambient or cold
frequent cl eani ngs and nmay have sonme negative hygienic
watef.ssyes related to residual product left in the m xing
cont ai ner. Wen using powders, precipitation of
non-di ssol ved powder particles as well as _
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currently id mlk is used to produce steam

only liqu >
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maintesRNee GiaY e RYYiRask fori Hig BIHNG CERtafA a@ﬂ@um lepEr
voreh#8EA DR LS By il o5 DRkl b AR, L i, o
opposed to pawdenihagaiisad=0dddds iGdrarailing sich @erdhedfdife ythe evesd for
. are,taugs\g3 in the prior art. WD 02/087400 to Hayes et
refriggratiogn gNOYELIYHEPS Char man descri be net hods of
produci ng foanmed beverages including the steps of
provi ding a capsul e containing a powder, injecting
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receptacle. Hayes et al. and Charman do not teach
without the use of a motorized whipper.

[0005] Certain whipperless systems are taught in the prior art. WO 02/087400
to Hayes et al. and WO 03/041506 to Charman describe methods of producing
foamed beverages including the steps of providing a capsule containing a powder,
injecting water into the capsule to mix with the powder, allowing the resultant mixture
to escape into a receptacle, and injecting water into the receptacle by way of a jet to
produce a foamed liquid in the receptacle. Hayes et al. and Charman do not teach

intersecting streams of powder and liquid.



i ntersecting streans of powder and |iquid.[0006] US
2003/ 0089244 to | nboden et al. describes an assenbly
wo ovocgessey ati ng m | k foam and for heating m | KPCEEP2005/007779

m xi ng el ement receives, in order, a first stream of

steam air, a second streamof steam and liquid mlKk.

The starting material is liquid mlk, rather than a

powder. [0007] US 5, 335,588 to Mhli ch describes a
[oooe]lew ce US)QOﬁB/@ﬁB@ng torimkoderehalt descriligsuat aasemiptydor
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streaﬁ’ﬁ@\”ﬁéﬁﬁfi airalse8Yhd sﬂ‘bbh off é%éamnéhérlllaﬁld MilR THB.staitl material
t hat e'steam air, and mlk are mxed to create

is liquid amnilkq ramlektha'magowdehod is known as "in-cup
frothing." The starting material is liquid mlk,
rather than a powder. Simlarly, FR 2 745 485 to Jorge

[00073! SO T &ibesns 588 fty KIBliEH abSerise s HBvice dor plreriﬁlahhﬁ mllk froth for
father than a powder. [0008] US 6,681 ,685 to li

cappde@nm bbe devireviwvpriess astgamiinigt ﬂﬁl(ﬂ anfafirdn}etﬁlaﬁt Iead through a
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such Qh@t&ﬁb'ﬁeaﬂﬁt leltandThﬁk%Ir@Irmk@@ toreteaité fdarhed milkui Thistndthod is
rat her than a powder. [0009] US 5, 884, 55

Know, ZEA S0P TRShnge! T8¢ SEingaterEkis JAUhzils, et tha a powder.
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m xed W urelst m xe
than stpgawderOpt | onaIIy, the mxture is mxed with coffee.
[0010] US 6,183,800 to van Straten et al. describes a
nmet hod for preparing mlk or cafe creme. Water is
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owd¥p tener that produces a foamed cappuccino-1like
beverage. Frothing via such a whitener is
[0009] US 5,884,552 and US 6,253,667 to Lissi et al. describe an emulsifier
for preparing frothed milk and hot milk. Liquid milk is first mixed with air. This
mixture is then mixed with steam. Optionally, the mixture is mixed with coffee.

[0010] US 6,183,800 to van Straten et al. describes a method for preparing
milk or café créme. Water is introduced into a Venturi container causing coffee
concentrate or liquid milk concentrate to be sucked in. The water and coffee

concentrate then flow to a whirl container for mixing and dispensing.



general ly considered inferior to pressure-based
frothing. [0012] WD 02/100224 to Wessels et al

waol@elo®es an apparatus for preparing a bever aBeT/¥wP1005/607779
foam | ayer. The apparatus includes a whirl chanber
that conbines a liquid concentrate with steamto
produce a foam |l ayer. [0013] EP 1,348,364 to Vittecoq
descri bes an apparatus for mxing and foam

X ! g a .
[0011powder EBL45830 6 ter\iag ehial. Ideseribesd foaming @iehisgharhat

. Cth . . el v :

produgfs BdPERERAPBhESH PRI NG AT EfoufipbRIA Shet & WiniHeris

generféil{f RensideRidhfdibriid rédsure-Yabée othidges not teach
intersecting streans of powder and l1quid. [0014] US

4,388,338 to Wttenborg descri bes a nethod and device

[0012].°/ pr?@????@%\.ﬁdt "WwRESEd cPaY & §é{\}?gpﬂéfﬂus for preparing a

[tip pre-neasured anoun powder i
beverybviith 4 Fodim dayerarithe dgparafusiinclpdes imalhiyl dhidnhtset thixt torabines
- firrst quantitg of water via a_l ow velocity stream
a liquidensgntiate with steqre)io RreduseR foaa 1a)e hi gher vel ociti es
to whip the beverage. Such a systemwould tend to
exhi bit residual unm xed powder that nay collect at
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10015] It is desired to provide a nefhad and.apparat.us
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ntages of the systenms currently used. It is
withoat sxtatitesiheanip, oVitheood doea nottaash intrisegiing sireams ef powder and
. .,deliver nore quickly and efficiently high quality
liquids | ot hed beverages obtained by reconstitution from a
powder . SUMVARY OF THE | NVENTI ON [0016] It is an object
of the present invention to obviate or mtigat

, at
[0014] east 388 aBatm Wiftenborg desedhes ayretapd and device for

preparing powder-based beverages including multiple streams. A pre-measured
amount of powder is filled in a cup and the cup is partially filled with a first quantity of
water via a low velocity stream. Subsequent stream(s) are provided at higher
velocities to whip the beverage. Such a system would tend to exhibit residual
unmixed powder that may collect at the bottom of the cup during the low velocity

stage.

[0015] It is desired to provide a method and apparatus to pre-wet consumable
powder by a liquid to overcome the undesirable characteristics, drawbacks, and
disadvantages of the systems currently used. It is also desired to provide a method
and apparatus to deliver more quickly and efficiently high quality frothed beverages

obtained by reconstitution from a powder.



[0017] In a first aspect, the present invention
provi des a nmethod of reconstituting consumabl e powder
wo eoobotsesa f ood product, the nmethod conpri si ngPtt@P2005/007779
steps of: introducing a powder into a container;
pre-wetting said powder to forma pre-wetted powder by
introducing a wetting liquid streaminto said
cont ai ner such that said wetting liquid stream
SUMMARY ©FcTHEIINVENFION wi th sai d powder as said powder
IS introduced into said container; and m xing said

re-wetted wder [ i O ' -
0016 6o b S S0BRT o1 2 Eb ol BBt U el st one
disadVait8ge ¥f Prévimiéyreéms[ 0018] I n a second aspect, the

present invention provides a nethod of reconstituting

a consunabl e powder to forma frothed food product,
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pre- we

reconsUBhE cBheuM@blessowdarderfol a fobdguiudilctgtiee methddgomprising the
l'iquid streaminto said contai ner sugh that sai

stepswabt infragueing @ RPwdeTdRlA 3 foBtaiNSST Bre-Weking sad PRinder &g fgrm a

; [ F \wettifg liqd ' iflcontai h that
oro-w B s SR A 5 AR IR o Sicicontinor such ha
said Viettiag ligaidi streame inmstsettst indnidrainndthi shig povder by said powder is
) i ntroducin one_or_noe.mxin%fligﬁi&%trerrsiﬁqto d
introdyged intgrfei AeRtaGHATH HRQ SRk ISAVETET PRWGRT 1P 4L foo
iqui ' ' @f&’e LAintBdBYingay nidting iY@t stfdam into said
"qwdzgeoeis{tmc%\g?g)ﬁgkgj&w Irlnﬂ}glﬁt'ﬁidrdmgze}/)ectm%f'é{t Ihe presént
containerenti on, there is provided an apparatus for

reconstituting consunabl e powder in a container
conprising: a receptacle for holding and di spensing
[001 Sg_owder In Atsecénd aspactnie p@géhﬂinwdnﬁm gm@em mlhbd of .
i spensing a wetting Jiquid stream m Xi |
reconsfiaga HosLSERe oA o 1omia fP A TasPoKeh dhe e
i - b i bR it & dritaiel;ra-wetting said
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conta@néqxrirﬁr&%hlthgtusald wetting icf1uolcri s?rie)é%n%tg’r%iegts\’mtrﬁi‘agaiP\(RIYmes%id powder
as said powder is introduced into said container; mixing said pre-wetted powder to
form a food liquid reconstituted from said powder by introducing one or more mixing
liquid streams into said container combining said food liquid with steam; and frothing

said food liquid by way of a Venturi effect device.

[0019] In a third aspect of the present invention, there is provided an
apparatus for reconstituting consumable powder in a container comprising: a
receptacle for holding and dispensing powder into a container; a liquid delivery
means for dispensing a wetting liquid stream and a mixing liquid stream into said

container, said wetting liquid stream for pre-wetting said powder in mid-air within said
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liquid to forma food liquid reconstituted fromsaid

powder. [0020] Ot her aspects and features of the
w@r@seniesd nventi on wi Il becone apparent to thoBET/EP2005/007779

ordinarily skilled in the art upon review of the

foll owi ng description of specific enbodi nents of the

i nvention in conjunction with the acconpanying

figures. Enbodi nents of the present invention will now

contaj@erdaswettmalwowsl@r af S@;damw@e@mqysp%s@ ip orderdadarm a

ot e BB o R B0 o i

liquidstoderme food-Hieid rergnetitdtddfrompsaidl pbwgleaccordl ng to an
enbodi nent of the present invention. [0022] FlIGURE 2

is a schematic diagram showi ng pre-wetting and in-cup
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resent 1 nventlon IS a SC

appaferetdo soshoningyilp skilee irt ihegarhogonireviey dfithe tfdtovxtm:g tleatription
shown in FI GQURE 1 though wi.th an |ntemgbate m Xi ng.
of speeiHe gmiadinierts ofi the inendion|in cgRingten PRSSOMPANY NG

ﬂgur% eéﬁr%dﬁrﬂgﬁ@tdf?ﬁe pfé%%%ﬂnv’éh%ﬁnlﬂgbwﬁl (b §68GHRUI Bg way of

oW ng an apparatus according to the pf esent
exampwenly auithi refdredcatp fireeattethiedfigueesl m xi ng in an
i ntermedi ate container and frothing via a Venturi
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FI GURE 6 shows the internedi ate container of FIGURE 4

[0021"@" th a MeuUrREN is latsoh‘éﬂ’}atfcﬁﬂﬁgﬂalnﬂgh@wag‘ preewettifg2fd in-cup
GQURE 7 shows a cut - avva&w ew of the interned ate

mixingecerding taleprrmbedinend et theoprgsent ivelion.y| | of FI GURE
6 revealing all three baffles. [0028] FI GURE 8 shows
one alternative internedi ate container wwth two m xi ng

[0022] FIGURE 2 is a schematic diagram showing pre-wetting and in-cup

mixing/frothing according to another embodiment of the present invention.

[0023] FIGURE 3 is a schematic diagram showing pre-wetting and mixing
similar to that shown in FIGURE 1 though with an intermediate mixing container

according to still another embodiment of the present invention.

[0024] FIGURE 4 is a schematic diagram showing an apparatus according to
the present invention including pre-wetting and mixing in an intermediate container

and frothing via a Venturi device.

[0025] FIGURE 5 shows a detailed schematic diagram of the Venturi device
of FIGURE 4.



streans al ong the sane horizontal plane. [0029] FlI GURE
9 shows another alternative internedi ate contai ner
WO/ 013689 M xi ng streans al ong differing hori zpot/aP2005/007779
pl anes. [0030] FIGURE 10 shows still another
alternative internediate container in a
cross-sectional view from above with two m xing

streans_al ong differing horizontal %ol_ anes and ) i
[0026] nc] udiﬁi@UcREC $ shewsohefintermpdiata poptainarafIFGURE 4 with a partial

d ri ption he figures will now be discussed with
cut—ayv%&?;?yfg%n%e? §%@ s nunbered sinilarly. DETAILED
DESCRI PTI ON [ 0032] Generally, the present invention

7pr ovi des _a nethod and apparatus for pre-wetting and
[00271i xi ng FAGRREI&rshamisha sut-away yievpopievinismediala sontainer along

crossy PEGioRF e AOF SEEICHRES 8 R pire . 1 0o
soup, or powdered flavorings. Mxing may include

~sinmul taneous_aor subsequent fr .ot hi naﬁ%&he owder is ..
[0028] nt r od EYRE BsheWeRRRAlRINALYR INPEnGRIAtSEOTHINgR With two mixing
streah{%tﬁl'aﬁ@?ﬁé EQn%e't%Hz%n\ijéym.or spray. Powder and |iquid

Intersect 1n a zone gre powder is |oosely falling

into the container. This is effective so a majority of

t h ' f powd be wetted by water. .~
1002987t hor \HIRER§ HEBiR &nathot AEETOBHI INEMEARE Goiteigereith two

mixinﬁ?éxffe%gﬂ@%ofnigrtﬂffeméHSH&?{ﬂQI fHResuUch that "in-cup

may —occur.” Frothing that occurs within "in-cup
m xi ng" will occur in the final dispensing cup. [0033]

Al ternatj t he contai ner be,. an. inter [ I
oosofl PR 10 e BT Tl R AR R faner i o
cross-§6itioR aPRidwPREREsboveakEh MY nfixiag bitre@nsaalong @iffering horizontal

separate fromthe internedi ate container. Such will be

plangsancinclushing antyeanehbafenbel ow. The contai ner may have
additional liquid streans feeding into the container
for inproved m xing. The liquid streans may be forned
[0031fr om diAX fetailed description of the figures will now be discussed with identical

elements numbered similarly.
DETAILED DESCRIPTION

[0032] Generally, the present invention provides a method and apparatus for
pre-wetting and mixing a powder with a liquid to provide a consumable food product
reconstituted from a powder (i.e., food liquid) such as, but not limited to, milk, cocoa,
soup, or powdered flavorings. Mixing may include simuitaneous or subsequent
frothing. The powder is introduced into a container and pre-wetted by an intersecting
liquid stream or spray. Powder and liquid intersect in a zone where powder is loosely
falling into the container. This is effective so a majority of the particles of powder can

be wetted by water. Further mixing occurs in the container. The container may be



i quids such as, but not limted to, water(s) of

varyi ng tenperatures, coffee, or juice. The inner
wambacwsof the internedi ate contai ner nay be BOD&PI0®007779

may i nclude one or nore baffles on such inner surface

of the container in order to further inprove mxing by

i ncreasing turbul ence. When an internedi ate container

is used for pre-wetting and m xing, the foad |iq l1
the flealrd!sw@ﬁlmcuaﬁu%tl@i Fr-aUR MXINGTY i0CHF. oETothing that occurs
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type beverages, or fruit juice based beverages. [0034]
Wth reference to FIGJURE 1, a schenafic d|a rami.s
[00333hown Pdterpataigst the GOBIRNETTORYB enﬁnx'nfﬁj &Oﬁga"ﬂ%r foR
och
puro SRS B o1 BERER JATES1 ponalr RSy rping gan
occutt $epardtecioomethe imtetmediatd comtairent Suchlwilée fatthbeexplained
jets 13, 14 introduci t Streans.of ||
hereihgiowrnthe EPRiafAg) iRy Bvagdaipradiadid ssaigiioediad nto the
conté.rl‘t\]%r"’i’gﬁ A% 'nﬁ‘& \Eg;pofhé"’ﬂiﬂd %frehfnsfrh% IB)'er’fBrr‘néd q'l%?h tffbring

| spense la'1s pre-wetted by a first
Ilqwdstsmxaras( bubnot Imltdzd tay watgu(s pofstargiag)teniperatgres) coffae, or juice.

The iGneEsiiiara of GF SHBEReRIIE FaRales Bk bR STMOpH] of faay include one or

more' Hgfﬁéé:Sﬁfsﬁgh 'théFser@'cé d¥hé Benthirettin ét'dcﬁﬁtﬁ]f@rfthéﬂ ifpPréve mixing

menti oned above, the liquid may be water or
by m@telaemgftumttlem&j Vithenoan tnsernediatsi eantaingr lsmseéﬂm@ée-wettmg

ot T8 % BR3Pl g combines

with dxeuReo ééu@é atfithédMosd pealiit sudteas e notfitriiedetd, milk froth,
11b.[ 0 g) It should be noted that wetting of the
¢

capplpmmrtynm erages. bt jujse hased RRVeEage® suspended in
md-air at the top of the container 11b results in an
advant ageous pre-wetting that provides for little or

[0034%0 r esiWiialrefeeswter tor AIGURE rig ai schemaiticndiagring isas eovar fcmpre-

et o 2 A S B LS o SRS EE .
powd'ef TSR P40 s VIR dispenBind #Bbiwagr 11. A liquid compartment
is shown that includes at least two jets 13, 14 introducing two streams of liquid 13a,
14a. The jets may be sprays or mere flows of the liquid depending upon when or if
frothing is desired. The dispensed powder 11a is pre-wetted by a first stream (i.e.,
wetting liquid stream) of liquid 13a dispensed from the jet 13. The powder 11 is
effectively dropped towards a container 11b and intercepted in mid-air by the first
stream of liquid 13a. As mentioned above, the liquid may be water or other fluid and
may be cold, ambient, or otherwise. The present invention is arranged such that first
stream of liquid 13a intersects with the dispensed powder 11a as the two streams

enter the container 11b.



m crobial growmh on related surfaces. The m xing
stream 1l4a is provided by a second jet 14 in order to
wo ovomoaseseconsti tuted food product 16 from t heP@DBEBINS/007779
11 . The reconstituted food product 16 is thereby
formed within a container 15 in the manner descri bed
earlier as "in-cup mxing" where the container 15 is
an end-user's cup such as a singl e-use disposabl e
coffee cup or the Iike. [0036] It should be further
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parnc&%eéraVe B@spaHdetiGh eadlair éahéqépllof tife e6talrer fnbtiasoies in an
6a within the container 15. In such instance, the

adva@tag@ws pre-wettingdhat grovisiasdar kfleorna reg@sittah @PWﬁ*@f/ reggaiging in

o B4 S0 BP0, A YTy A scvera

ways MictE&ing anrbasm? HomdiEnaitg @f théi ré?sult%nc mioaur:baae Welllashaitigating
i n-cup m xing/frothing" and i s advantageous for

microbial mr@wﬂm related feriacenat TheBlixing stneam fta impiovides hea
secoﬁc? Plst Fialiff ol e?itg fornf a%?@ﬁ%ﬂ% WJ\%H ?){éﬁﬁctplrﬁeﬁs@gpe powder 11.

entl on pre-we s fur

The réd@lmﬁﬁlsted fb@dvproduzct t16ds dtmélay famedbwithintaheostaamrd 5 in the
streamof |iquid 20a at alj?ressure of a

| ea é .5 r?Si ,
manngr 8@90\%@19@“%83 115-Gyy Mix{ gqmla@@tth@mnﬁa'ﬂ%ﬁ is an end-user's
cup stighasid élﬁg engé’ep?éli@b%?éﬁé%ﬁgg chgfd'rEiHQ ikgTs. At a

pressure I gher ficrent turbul ence
mould be produced to dlsperse and di ssol ve the powder.
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for m XiI ng exists in lieu a container that is
sufﬁcwélu forceful do erante ﬁ@thlnwﬁnemtmn dnereantainerciint lai sueh igglance,

i s therefaora r.ezuse . i i X] n
the skl icaiR eDar IfTReL o7 pidh 2 b ok PR3 %Punldin. shopior the
like ahdtdiﬂeeté@:r infthieasoriainer ¢6tat @rsuswlﬁed weﬁurébepMQedWessure In
bo ., intermediate container 35) there

such fnstange, g inperasee t@rwrnrcuw@xmfmam oA s adyantageous
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with the present invention, the pre-wetted powder 11b is further addressed lower in

the container 15 by the second stream of liquid 20a at a pressure of at least 5 psi or
between 5 and 15 psi. Liquid stream linear velocities may vary from 500 to 1600
cm/s. At a pressure of 5 psi or higher, sufficient turbulence would be produced to

disperse and dissolve the powder.

[0037] FIGURE 3 is a schematic diagram showing pre-wetting and mixing
similar to that shown in FIGURE 1 discussed above. However an intermediate

container 35 for mixing exists in lieu of a container that is used by the end-user. As



container 35. Aliquid inlet 33 is provided for

feeding such mxing liquid into the internediate
w@obaissey 35 to thereby increase overall turbpdEREB®05/007779

and m xing of the food liquid reconstituted from

powder. [0038] Referring to FIGURE 4, an internediate

container 43 is shown as provided in an apparatus

according to the present invention including

the interanegiate eaptaingr 4 js grefara rsused &rrmumateemmg%ulm.even more

mpor%%gtng'l&l% m%td}gﬁyéﬁnﬁgéézﬂ%imm@e% rgo Q%EQUengﬁ'pAﬁ%uﬁé)ﬁes of the

mixing boan di.&., irtetmediatngumtainenss ftheestsy nﬁigﬂtm.&h@hbtﬁalvgrbbwh The
fhe internediate contaj ner 43 via respecti

introdgiciige 9§ arigngemial flowasdiagiskenhanses raemvvttamztma intgrpediate
contafdr’ t'&?ﬁger gle"f %gq’f*‘ h"c%\h(?edjﬁ)(?qeé‘&hs 'stheh! nﬁlﬁﬁ'@q}qﬂﬁq o the

rea any manner-or nec

mterrﬁedmte:ld;mad\les B6te ¢herpbyiierease so@r«allrtatmﬂ@tbeqammmug of the
and |iqui d&l i.n sone appropriate quantity, pressure,

food ligitd reepnstitted figm aeyder.or honobgeneous mixing is
provi ded. The honbgeneous mixture is then aspirated
through a m xture conduit 43a via a Venturi effect

[0038]:r eat eﬂidﬁgrrmg\fe RIGUREIdyar intéinediate demtivar 4348 isbewh(as

rmed by . constri.ctio |nth at hways .and fo
providsd by RAAPP RGNS ACTUEnayS IBe Bleren N A GoiRANg R etting and
mlxmgtlﬁ i) ﬁﬁ&%dla@&)ntélﬂbf ag léﬁH'fRﬂh \ﬁé"‘é‘ Véﬂtuﬁ'dev}éba.i(ﬂ”&mllar
ir conduit 51 causing desirable froth of
to thel afgrerdentitreechembediments, anpwider camp@ntﬁnﬂrédlwndwa élQUld

re-filter to, furth food , h .
compREf41cas i Pterdbormblengit s it PRt hutet 83 Finnespgctive
dispefsmRestTidu@ 40Nshd liqlid coREGit94$8 M H. N hilkSthe $9GR conduit is used

container 45 is the end-user container simlar to the

herein,dhshewldberagdiy ynderstoad @sany apnner arimeehanismdeeproviding

cispof B PRABIPAEL e M AREEREIELD W prlpite
quantity} pidsedres cmenfidvi-catdisadiabla fof hohmgéarbus mikiegiis pravfided. The
FIGURE 4 . Specifi cal I% directional ,arro

homoigﬁ@pgggmmr% istenasp ted threugh g raixtyse con uft 43a via a Venturi

effect created by a Venturi device 50. The Venturi device 50 is formed by
constrictions in the pathways and force of steam from a steam generator 42 flowing
through a steam conduit 42a. Introduction of ambient air via an air conduit 51
causing desirable frothing of the food liquid. The ambient air may be implemented
with a pre-filter to further ensure proper food hygiene. Accordingly, the frothed food
liquid 44 exits from the dispensing conduit 52 into a container 45. Such container 45
is the end-user container similar to the container 15 seen in FIGURES 1and 2. In
this manner, a frothed food product is dispensed with high quality and stable foam

properties.
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steamthat, in the presence of conduit constrictions

as shown causes the food liquid to aspirate via the
w¥eoboiiesef f ect and to froth when conbi ned w t PCBEP2005/007779

Due to the high level of honobgeneity in the food

liquid and the rapid flow invol ved, such a

configuration mnimzes residual food liquid in

conduits 43a or 52 and hel ps alleviate hygienic

[0039F Oncer RIGUREVS 8hows @ -fiaffecs bmmnahmdlaymnmédhalventun device of
contai ner 43 as shown and descr.i beg 8bov rel at,i R
FIGURE 41 BoRefigalhdireruonalifeuvsaisPeiuded da cloai,pressnt the flow of

stearﬁ ?r} gah tﬁ@ g?e&q{cfelcﬁ c%‘?ﬁﬂunt%h%t‘ﬁcﬁ@ﬁs bﬁtsﬁb!/vﬂrca%fseE W% food liquid

cont ai ner is al
to asyﬂl‘e&é Qte&tbﬂe&/érﬂuﬁre{ofelcﬂand & fre’dh wheasotribinecwithtdie nBet t@the high

level of hq?a%pgeiéi.%&éé%‘z&aﬁé g efap e lsyeevaived. suga”"
conﬂ@.ﬁ?ﬁ@? @ﬁﬁféﬁ%@ 6&@% $n EOnGAid £3P6P5R %dﬂeqwanewate

ree 3a 63b, and 63c are possib
hygiehRQzbbcedid. h cont i nued reference to FI GURE 7, each
baffl e 63a, 63b, and 63c is spaced apart along the
interior perinmeter of the internmedi ate container 43.

[0040The baﬁé@ﬂ@@ %hogéblhe FerrRdGiafeEdfalrer @3MN§own and

rbul ence create 'iquid introduced at |iquid
descrmnmmavemmtrelaﬁon to rFsiGMRﬁ4 biut alenshwvs adariialovt-anwayrevealing

a ot BIE. Wi, OB GF B e Mol iR pesropin. s o
prefeFath’@Ed‘?@%ld@%d?ﬁre@%fthbﬁéreﬁtﬁénmd/e@@nodﬂm SSLQﬁUlmd areas
di sruptions in the tangential flow created b

would he ipthecoamaef aneqeni Mot halies. 4ine VHVY HbF'Glt'éE ¢ Haken across

o secflgh T8 Ryl FROORIPE A S G4 e, o
63c didpokyibldier enhances turbul ence. Al though FI GURE 7

shows three baffles 63a, 63b, and 63c are a liquid
conduit 41b that enters the internedi ate contai ner 43

[0041 Ln at Wlﬂ?@{)ht’lﬂ W@r&n?? to FWUR‘E Pees@nbiffié 63a, 63b, and 63c

nder st ood er ent
is spaced apart along the mterlor perimeter of the intermediate container 43. The

baffles 63a, 63b, and 63¢ serve to enhance turbulence created by liquid introduced
at liquid conduit 41b. For instance, it can be seen from FIGURE 7 that the diameter
a of the interior of the intermediate container 43 is greater than the distance f
between opposing baffles 63a and 63c. This causes disruptions in the tangential
flow created by liquid introduced at liquid conduit 41b. Further, the distance a along
the perimeter of the intermediate container 43 between the liquid conduit 41b and
baffle 63a further enhances turbulence. Although FIGURE 7 shows three baffles
63a, 63b, and 63c are a liquid conduit 41b that enters the intermediate container 43
in a tangential manner, it should be readily understood that many different

configurations are well within the intended scope of the present invention so long as
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configurations are well within the intended scope of
the present invention so |ong asturbulence is
w0 paweased to effect inproved m xi ng without CPEBEPIIG5/007779

dead-spots that woul d pose hygi enic concerns. For

pur poses of the present invention, anywhere from no

baffles up to five baffles are suitable. Several

exanpl es of such various configurations are shown in
turbufenCeREMcBeasd tareffebd impoéa]mikinguikEh@.tsieatingodead-spots that

woul§psemiignis 50%%351?%3@@83%5{1 e gnghtinyuli ahvadiere
from ﬁl{% PR A ﬂf,!gé‘ Faﬁje SUESAEE SRBRS @xahRpIedst §Lﬁfh various

is arr ngenen d cause a churning type of

configurabioheameshdwGUREIGURES/S, Gyraohtd. al ternati ve
i nternmedi ate container 90 with two m xi ng streans 91,
92 along differing horizontal planes. This arrangenment

[ooaz2yul d ??@gR% E{A/?'?iihet ARSnSlve intdenige contaif8eg dithetwo

nder st 00 fles may be omtted if sufficient
mixingistieagse&, s&%sﬁuated latong thersanme herizentat planesuch that liquid

strea i iiREe PRGNy o CLiARBaT A Wi SPHes 30 TAS pe of

turbuFern‘ééSﬁGQﬁRFPQ@hoWs%ﬁcfthé‘r"élﬁi?ﬁdﬁvéMrﬁéhﬁé@at@ odmMdiner 90 with two
streams 101, 102 along differing horizontal planes and

mixingratieaisnd, &2 gloogeilfmffg orizmmtalplanesr Ehisearmngament would

causd YD of LFndBbE ASbOLELBERReBRS0 AP s oSy e
omittéd ﬁ@ﬁﬁlcﬁmmﬁlr‘?‘ﬁilﬂmfﬁf thehgivemiraplessraagorcwithanuitiple opposing
100. Thi s woul reat e opposi ng tornado type m xing

steam®rces interrupted by the baffle 103 as the diameter a
of the interior of the internmediate container 100 is
greater than the distance g shown. This causes

[0043Yli sr upFIGURE 10 shews atil ambitar diteovativedaterthddjateicgotainer 100 in

NI e TR T A
honzé%\%%lﬁﬁggéb? |ﬁé]ﬂ&ﬁ‘lbrtﬁg 6R8 nRelevees. qﬁﬂnbﬂe@@é‘ﬂm&iﬁ@%fﬁulence

e 103 44] Wth further regard
the eflrEPRIBES: 'mtmancudOZatofghemeapeﬁwam@m Yrams 101 and 102 are on

the lower funnel shaped bottom of the intermediate container 100. This would create
opposing tornado type mixing forces interrupted by the baffle 103 as the diameter a
of the interior of the intermediate container 100 is greater than the distance g shown.
This causes disruptions in the tangential flow created by liquid introduced at entry
points 101a and 102a further enhanced by the distance B along the perimeter of the

intermediate container 100 between the liquid conduit 101 and baffle 103.

[0044] With further regard to FIGURES 7 and 10, it should be understood that
the angular distances a and B (i.e., angular spread) may be, for example, 90, 120,

and/or 270 degrees without straying from the intended scope of the present

-12-



the angul ar distances a and b (i.e., angular spread)
may be, for exanple, 90, 120, and/or 270 degrees
wondkoitesst rayi ng fromthe i ntended scope of tPEI/EP2005/007779

presentinvention. Likew se, the baffles are
snoot h- surfaced, protuberances that serve to disrupt
the flow of water introduced fromthe liquid inlets to
create an agitating flow that enhances m xing. |f

inventiahf ILdewisea the dmff@hretslmoth*esp rﬁacedr prptuberapcesthat serve to

i.ate co

e a0y R S 0 B D B8 g o
that éHFu‘éﬁEéé Prﬁﬂn? hfﬁt%é‘rgéé 8res Bﬁﬁ/icfédc u%m%l prOfru@s it atﬁv@&awty of the

desc r shown, this i's i ntended to be
mtermecu m@t eentainer hyidipriot1Q mm anﬁ @ref[emizmpetwws&landr@ nfaold should

ve RS SR Al TReD, s 5 B8t Brown,

this id fh?éncﬁioeto‘ﬁé)m{]s{‘ré’tn}@é(m Abf firhRivgt reconstitution
characteristics such as, but not limted to, tomato

soup powder. A desirable food product fromthe wet and

ooas o o RLELARSob P BTt A} pleslghce i
the p@é‘éﬂt Rehesh is Rempgussus Gwmfdr)podvdﬁbs Ithaasarerkdown to have

di ssolves uniformy in the swirling wat %4&
difficylerapenstitutipe charasiriitics sush @sv bytiagt 'Eﬁl&fé{% SQ%POWO'GF
A dedihi § anc%lfo@\nﬁgthfp(?rﬁg% tetdh® MR m@ﬂ%d@l%ﬁtﬂﬂﬁﬁg&gﬁb W8tting of

accor resent 1 nvention

the powddubéford #tfallsstol ﬂ’iprtm!mh of/the ramusg colgtamap@mjwetted, the
products. Subject tqo t(ﬂe des, re ﬁ,‘llcatlon of the
powdsr guiskly disRaises Ghd qigs mwa'fq; 9 SWifNgVetesod
that the water or other swtable l'iquid(s) for
reconstitution of the powder(s) can be introduced at
[0046%N arrb|Imatﬁrmsemfrtbeelmmtlgertﬂltylar@o\llb‘ydmraﬂcea@f)ﬁhﬁﬁgwtant

tooc DR st BB R ol ER R LB oSt nprpogt imventin
will yieRd Qrprédﬁ&f th&ts %Eﬂﬂ‘éd' W @istih bﬂs;ﬁr’fwd ;ﬂ’@db@tés dunjeet to the
in the state of the ar r£§0047 As di scussed above
desiredapplication efrite prpsani inverdiont iishprisstemreadily aindesstoad dhat the
waterp r%tbg? gwgaor:} gaﬁﬁlg?%}l fBF Fedé)?lgﬁtu'tlbﬂ W dh& BbABREY) E4 Bedntroduced
at an amblent temperature, chilled by means of any known refrigeration system, or
heated to a pre-set temperature range by any known heating such as a hot water

tank, on-demand heater or by other methods known in the state of the art.

[0047] As discussed above, the method and apparatus of the present invention
also provide frothing of the food liquid obtained from a powder and liquid mixture.
The invention includes a wet and mix step, as described above, which may be further
followed by steam frothing using a Venturi effect device. For an efficient Venturi

effect and an optimized foam quality, the temperature of the food liquid entering the
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The invention includes a wet and m x step, as
descri bed above, which may be further foll owed by
wat@amsesot hi ng using a Venturi effect devi ce. PEDEPENS/007779

efficient Venturi effect and an optim zed foam

quality, the tenperature of the food liquid entering

theVenturi effect device should not exceed a certain

tenperature | evel, preferably, about 600C. Therefore,

Ventutiredfdct device @Mpardamiree(ceéd oheerthin tarapemttﬂr@develapraierably, about

ustin erat e of ter

traolled by ad
60°C.{ Rhetrtareathe WAl RTBBIATa Atdne CRIvrEHpoR SapdraentEted by
ool ST LTk 1835060 bhe asyep Somampeia
tempetatuire alftee stdayn frbfmm m;;aclhbe thadiesired temperattire r@ngamln addition,

beverage tamperalagAEn b FanEolsd Dughangng the ctpfiatf (g hteam.
Stean’f?se ﬁé’ragiooﬁly{ ARtRodOHdWH el dtate @fthardpt.ent, chill ed,

eat e er wmth desired |inear velocity range.
Conventl onal nethods are used to deliver a powder into

a mx area such but nat I.imted t d j
10048 o7 cuy SRR O Py el Rar LB AN e eele v e Shifuous flow
of am?fen%tdrﬁlﬂﬁs P heattehwhRMWsh ddsiredl lrnelafﬁJv@Qicit? Randgd) eConventlonaI

hing portion of the present iinvention generall

methddscanedesedetosialinat g@owider 6110 AMbiRG AL SURbABI bid not ﬁm*ﬁed to, a

wi th reconst it
dosindjsbi R kst G ST, Br PEERA BYte Br Sropms of such
powd &t @B Hrainiddtioho arredirdtaingy artion iof thean prewhbménh(y@ lgenenlly

. In addition, the present invention |

Includgérﬁe$’f@ﬁnhgeﬁ¢f@§?ﬁ GeERERRS A BONDENE §tPa§hW't?' 6%‘?&53
B
quality fearhed bevesagesza laa(impréwedyajenicevay. elm@ddxtlcmg the quesent

|nven§$é$£$é§t{;§§%,§,eq%r’éhg sg@d Eg%B%EFEEtPOé{‘@% t@%@&t' 4srpgeni(§]e such
ina C#’r i e\r’]@g Oéiﬁ ) 5! dHhtiA0BuS Asktferunwet  powder

cont ainer. Further, the angle of the
fan shaped spray from such spray nozzl es al so affects

[0049fn i ngOveralF%he posf(1 ono htehlici\.ﬁg sBFﬁyc‘ ﬁgﬁlé@Y%}HiH& thé Blee-wetting
liquid stream affects mixing and hygiene. Each water inlet is preferably positioned so
as to best achieve wetting of the powder to improve mixing and reduce unwet powder
from entering the container. Further, the angle of the fan shaped spray from such
spray nozzles also affects mixing. In accordance with the present invention, the
angle of the pre-wetting liquid jets may vary for instance from 5 to 85 degrees, or
from 30 to 75 degrees, or more preferably from 45 to 60 degrees from vertical ~i.e.,

from the median of the diffuse liquid spray.
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angle of the pre-wetting liquid jets may vary for

instance fromb5 to 85 degrees, or from3 0 to 75
woegwpessy or nore preferably from45 to 60 degpe€EEPIN®M07779

vertical - i.e., fromthe nedian of the diffuse liquid

spray.[0050] Further, liquid flow and |inear velocity

affects the hormgeneity of the hydrated product.

| mproved mixing is achi eved by having sufficient

[0050] i qui dFprtkes UlqelcaﬂmiNfadenear gelocipbifeotstthe Hneﬁmgmerty of the
I n accordance with the present ,invention

hydrated BEOdict HBPovedWBIINGHE achigyed HeRaYiag ﬁhffmeqﬂgwar&fsssure
and ﬂh‘/\{)@t 3 dttaﬁ it d{q%l HBwdét. tlﬁ a%émd/a?\cerw%ﬁtﬁeopr%geﬁﬂ ihSention, liquid

near velocity may preferably vary
flow rbteznf2A8 pre-widiing tiquid, maydarydst instaice tdinyb ta 5omil900 16 to

25k 08 s, AHA Tl oV AT rIBAE oy fom 00 o

S | FRIW rateddf Qlater st
1600 %ﬁ'ﬁ/bh%'?d fﬁﬁ%} g\k}éggrértﬁ%ggﬁ{aﬂ%ﬂﬁtdgﬁ%@?mcgﬁg [ OE)aSl] Th eer sireams

may tp)e esmtied byvaprwader prpgsuieva weum@u@;tbyda ppsat@itwgnttrhmfor
e di spensin es or

pulsing fplchiet s¢ i B e ARG Sl Jabof plc R

(i.e., reconstituted consunmabl e powder). ThIS nay
i ncl ude nozzl e heads specific for each type o R
[0051pr a siThglpresentineentinnomay invalye prqﬁmﬂsspemmgt at mclude(S)

f |
one ogkﬁ@fe&'h%@%%sé g]nhﬂ?{}q/rio%g%tseﬂl ar ég\ﬂcg% ﬁ{oél}t%cgpéﬁlg%e%«%r the
proddc®¥i. @OV&@nstliLﬂtéﬂJ bdnsmhablemtﬂ\fcﬁir)adThiSOdayincllﬂdE)BQ:lzle heads
Froth in accordance with the prese venti on
specifiedof qach typa dfipgedegioriasingle m&&% %%‘g{% IRTQdyHsn To
sgmfﬁ%ﬁﬂk%lﬁ%n% c c% fthgtrﬁ'igi'ﬁ% cdﬂté’if'\eﬂ HﬁbulH%dn?alh %IMS&h

aracteristics”inclu sl ze bubbl es

surfadés withbut @ebdispbtsriot powder, ﬂlﬁwderot wehydratedgirodust,
wet ness, and absence of |unps of un-dissol ved powders.
A better product fromthe wet and m x system as

[0052§,0TPaT &do t‘hﬂa a\?”é&gé}%énﬁh P pRent inveAEnR readtstia digh

ue to vvettl owder before it falls into the
qualityi oflfo:gmb eapecualmwhaetge@erateﬂ dymieday frething | ighi aadibysies

lndlcaa’ceg by C Saorlac\:/t%‘?"ls 1C8 lnc u'glﬁ/g sma I%ezes’t‘.%t%llegglstrlbu‘ced uniformly, stiff
texture, stability, wetness, and absence of lumps of un-dissolved powders. A better
product from the wet and mix system as compared to no wetting and mixing is
understood to be due to wetting of the powder before it falls into the mixing bowl.
Once wetted, the powder quickly disperses and dissolves uniformly in the swirling
water. Therefore, only liquid enters the Venturi such that this renders the frothing

process efficient.

[0053] In some embodiments, the present invention may include a plurality of

sources of powders. More than one powder may be delivered and such powders may
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water. Therefore, only liquid enters the Venturi such
that this renders the frothing process efficient.

W@ 0@s8)568n sone enbodi nents, the present invenPCTYRPIORY007779
include a plurality of sources of powders. Mre than
one powder may be delivered and such powders maybe
delivered sinultaneously or serially by neans of a
control device and based on final product fornulation

be defi@stl lsfiBmdfeoushf oes@igllydy raebhavda roedtrohde\aoe aodftfased on
owder reconstituted foll ovved by

po
final prodied dorsnidlatigp reatitenaentss Far &P@m@ en ﬁuﬁ%&ma”t coffee

powd b GERH PllesolohBh By & BofEARF s scdifrRagpRon ofa dy
cinnafivhgfdwddreh@eupen is withireh®) sdopatofdhe pregent emcmﬂloand’; control

therefore, allow ng the di scharge of W 9‘eVII]]((‘,)?rre&d d
device isweriablg of pwiiehing onéofhihe RwderRqUigR(s arg ot BReped an

& bR CP{JwdRr€ to Bé used

tnoro AR G RT3 rp Rt oA C MBS 0 B8 use
includemiitwisiteriery, povederdd treverages such asf caffae, des, efcoghetd. or

stable liquid concentrate(s), e.g., mlk concentrate.
mixtufderedfan one 1iqui d concentrate may be delivered.

Li quid concentrates may be delivered sinultaneously or

serially by neans of a control device and based on
[00541 i nal prmmumn fthemuesentonverdigni meyinalude Fpdurelitn efgources of

f
ot LS B AR AL BN, Wit Bl
concéﬁi?dt@ﬁ%ﬁoe ?bh@i’eﬁthbﬁi Ehriehbaess ehydr deliveeed ehmﬂtaneously
concentrate Li qui d concentr at e(sé to be

used
or sefiallyl byomeans lof amrttl@;h device ang hasesh ey n%‘d?f@@H?terf'Eﬁlat'on

ch ffe -
i R AL SIS B 8 sl
concér‘ﬁ?été sbafdegs seat érdln@fheédeamnwihgmfor[e()é%!}nn@ythamysaﬁfarge of

present | nvention, an enh anc

only the aspest AampaRIAHGS)o biW soRrRIGTeEH 3 PeLednehie Pk
white RBEE BHa S e EQfceHt@itbBAQY 88 coffee, tea, cocoa, sugar etc. or

mixture thereof. The present invention is suitable for at least large-scale high-volume

usage.

[0055] By way of the present invention, an enhanced in-cup quality can be
obtained with freshness and steam froth attributes. Safety and hygiene are improved
by avoiding the use of liquid milk requiring refrigeratibn. Operator functions are
reduced as are maintenance and cleaning requirements. As no mechanical whippers
exist in the present invention, there are no gasket leakage concerns. Required
dismantfing of and number of machine parts or components (e.g., for cleaning or
maintenance) is reduced compared to conventional whipper systems. The

complexity of the invention components is relatively low in that mechanical and
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by avoiding the use of liquid mlk requiring

refrigeration. Qperator functions are reduced as are
wodoanessance and cl eani ng requirenments. As no PCT/EP2005/007779

mechani cal whi ppers exist in the present invention,

there are no gasket | eakage concerns. Required

di smantling of and nunber of machine parts or

conponents (e.g., for cleaning or maintenance) is
electrieal peels arerpducatl + €.Goavestor isaot repuipee as dhenedano whigper and

| oxi he | . ; | at i

tne nifiFRy & bl Slest R BT A BRRRP R 2l e § PRl e

requirerBeiits foPséMicercdlI8 dmeltoveRal atigshtages BROWIdIrésaio ian BRefall
and the nunber of controllers is reduced. Accordingly,

lower ¢ast ysled.| ess potential requirements for service
calls and overall advantages should result in an
overall |ower cost system [0056] The above-descri bed

[oossgn‘oodl Mt sbavie-ddreribed sphbodimeatd blthegiresénmttiavetstibri are

) e exanples only. Alterations, nodifications, and
intended tabe @xampigs dRlyefiltesatians, maditicatipnsiang ariations may be

. L . .
ofeoRNEH NIRRT 4H8580TiE by hod'ot 381 et Bt goparing
from thef scved sfithelinvdntionhwhidhais rdefiapd oty b dhie tiailib @ppesded
clainmed is: 1. A nethod of reconstituting consunmabl e
heretgowder to forma food product, the method conprising
the steps of: 5 introducing a powder into a container;
pre-wetting said powder to forma pre-wetted powder by
introducing a wetting liquid streaminto said
cont ai ner such that said wetting liquid stream
intersects in md air with said powder as said powder
IS introduced into said container; and m xing said
pre-wetted powder to forma food |iquid reconstituted
fromsaid powder by introducing a mxing liquid stream
into said container. 2. The nethod as clained in Caim
1 further including the step of frothing said
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food liquid to forma frothed food product. 3. The
nmet hod as clainmed in Claim2 wherein said frothing
wat@p/nissacconpl i shed via said mxing |liquid SPCEER2005/007779

such that said m xing step and said frothing step are
substantially simultaneous in occurrence. 4. The
method as clainmed in Caim2 wherein said frothing

Whatdg elgimed dsconpl i shed ) via a Venturi device and a
st eam generator such that said mxing step is separate
fromand prelimnary to said frothing step. 5. The

1.  natethodasfeedbmgititingd@isinisbleeneien ts forch adddd pepduct, the
liquid streamis introduced covering an angl e between
methay! ga@pPEsingdhe staPs ¢fom a medi an of said wetting |iquid

Sﬁﬁr‘é@iﬁb‘n@'a égﬁdgphgtpg (ﬁﬁ&gﬁg‘j. ng to Caim1l, wherein
sH@RETE R Irqul d stream1$ introduced covering an
apgi-wetigignesid p3vdendo Tormd egrreesetted powdee diydntrofluciag d wetting

. .. wetting liquid stream 7., The method according to Claim .
lquid BToRTLRED RGN GIEET P NEh SR WP RBGIAHE] SHSTBdeEREcts In mid-
N i ! r .
sir i8R YR TpHELUFR 00 A e apienmg,
amixingi said tpre-Wettath powdeeteifornsa tbatetiquidgecoysiituted from said

o3 bl BUEE ey B S P laBbils S ™

wetting liquid streamis introduced at a pressure of
between 5 psi and 15 psi. 0 10. The method accordi ng .
2.t dheinadthod aswaimecinsGlaimvifurihey ingleding te stamef feothing said

introduced at .a ow rate .of 5 to 50 m/s. 11. The
food lf%’t'ql]g%%é%%?r m%ﬂtog\g(ﬂrgﬁg‘ﬁ?tl, wherein said wetting

liquid is introduced at
3. The method as claimed in Claim 2 wherein said frothing step is accomplished
via said mixing liquid stream such that said mixing step and said frothing step are

substantially simultaneous in occurrence.

4. The method as claimed in Claim 2 wherein said frothing step is accomplished
via a Venturi device and a steam generator such that said mixing step is separate

from and preliminary to said frothing step.

5. The method according to Claim 1, wherein said wetting liquid stream is
introduced covering an angle between 5 and 85 degrees from a median of said

wetting liquid stream.

6. The method according to Claim 1, wherein said wetting liquid stream is
introduced covering an angle between 30 and 70 degrees from a median of said

wetting liquid stream.
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5 aflowrate of 16 to 25 m/s. 12. The nethod
according to Claiml, wherein said wetting |iquid
wateosaness | ntroduced at a flow rate of 18 to PCIEP®N5/007779
13. The nmethod according to Claim1l, wherein said
wetting liquid streamis introduced at a |inear
velocity of 500 to 1600cm's. 14. The method according
7. U Th&neéthivd acobefigg to CHim hevhensd saiduvettisg tiqaich stesam is
_ introduced at a |1near vel ocli@ of 1000 Lo 1300cm s ..
introdysed tR¥elRgG AB@NGCBPMeEsH 412 éP egregiEem & "%%d'%ﬂ ot sal

. A Lquid streamis introduced by a pressure
Wettm@@h“\'/&e?gééﬁét em sel ected froma group consisting of

tap pressure, a punp delivering constant pressure, and

a_peristaltic pu deliverin ul sed pressure. 16 Th
5. nEbnowhedacapiid o B1aiim avi et Sef REERS Hficgrea s
: Lyl I 5 ed in a direction
mtmdgggér’lgg?%%gﬂ}btﬁr%gﬁs?gr&to an inner wall of said

container. 5 17. The nmethod according to C ai m 4,

0. ot heanriand seostlBntp ClalELMm PheFBiREdHiRG Puld filam s
introdgeea%?f%x £ el FHBANEERE JPand 15Tpwer wal | of said

ontainer and at identical heights along said inner
wall relative to one another. 18. The nethod according

O aima  wherel N s nod Lo d (
1o, L6ttt S B b o ST srbatss
introd@ifcé&%ftiacﬂb%v PERBIOPS tBEENYst angential to an inner wall

0

said container and at different heights along said
inner wall relative to one another. 19. The net hod

11. gﬁ%gﬁﬁ%&%&%ﬁc%cﬁﬁ@tté CIX@‘F? §\i,vﬁe|9é?|jm gaqu%ﬁi';@%uid’%l iH¥8Suced at

antl ree rroman

a flondraaé wpesaoessmi/g0. The net hod according to C aim4,
wherein said container includes an inner

12.  The method according to Claim 1, wherein said wetting liquid stream is

introduced at a flow rate of 18 to 22ml/s.

13.  The method according to Claim 1, wherein said wetting liquid stream is

introduced at a linear velocity of 500 to 1600cm/s.

14.  The method according to Claim 1, wherein said wetting liquid stream is

introduced at a linear velocity of 1000 to 1300cm/s.

15.  The method according to Claim 1, wherein said wetting liquid stream is
introduced by a pressure delivery system selected from a group consisting of tap
pressure, a pump delivering constant pressure, and a peristaltic pump delivering

pulsed pressure.
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wal | including one or nore baffles. ) 2 1. The nethod
according to Caim 20, wherein said container includes

wo canolsssneen 1 to 5 baffles. 22. The net hod aeCDEBR:008007779
to Caim1, wherein said step of introducing said
powder includes introduction of nore than one powder.
23. The nethod according to Caiml, wherein said
powder is selected froma group consisting of powders

of, ml i tener f.f :
16, of o trsbod Reraamete CRIMEF B $98 S RONRIq 8 Gam is
mtrodG@é’@ Hﬂﬁ@ﬁr@cﬁkﬂ‘{\gﬁﬁrdxﬁnéféwma@géhﬂélhe(érf inndr webcbﬁsmd d¢drgainer.
conprising the st'eps of: introducing a powder

|nto a container; pre-wetting said powder to forma

17,4 Bat5Hh sRBU o G S UG A S A ncuces

a first|dtidiainglafd RERIPoAstica®s Irfrodicsd th directivrishasmorinmatelyeangential
as said powder is introduced jnto S%I d cont ai,

er; .
to an iriner mplisafisaicheentatitar emdpsigritionb eigNts %'OPEoS&“CF Ingigr yall relative
rec ituted fromsaid powder by introducing one or
to °“%P§m§fxi ng liquid streans into said container
combining said food liquid with steam and frothing
said food liquid b of a Ventur] fec vice. .
18 58he melipgacabting  CTIELASHNPT RECCBRUIHIBIE Shsamncludes
a first! s@;@g? 9RG éb%na%ﬁdn% ififbduRed & BREAGSR é@éromﬁﬂb@&angentlal
i Spensing po Into a contai ner; liquid
to an trelerweallyofremddh somtainedisspleatsdifiereat h@@htmglqngqaaldj inner svath relative
and a mxing liquid streaminto said container, said
to On%ﬂmhﬁ*@ liquid streamfor pre-wetting said povvder in
md-air wthin said container by wetting said powder
as said powder is
19.  The method according to Claim 4, wherein said container includes an inner

wall substantially free from any protuberances.

20. The method according to Claim 4, wherein said container includes an inner

wall including one or more baffles.

21.  The method according to Claim 20, wherein said container includes from

between 1 to 5 baffles.

22.  The method according to Claim 1, wherein said step of introducing said

powder includes introduction of more than one powder.

23.  The method according to Claim 1, wherein said powder is selected from a
group consisting of powders of milk, whiteners, coffee, tea, cocoa, soup, and

mixtures thereof.
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di spensed in order to forma wetted powder and said
mxing liquid streamfor mxing said wetted powder
wowdla/olsegui d to forma food |iquid reconstitutedi/EPNT/007779
said powder. 26. The apparatus according to C aim 25,
further including a pressure delivery neans sel ected
froma group consisting of tap pressure, a punp
delivering constant pressure, and a peristaltic punp

24 CRBHBIR BELASTPES S Sy e Bhsionga foo
produtt thaMéthof icoRfsiRthdg hedgtbpyef. 1iquid into said

container in a direction approximtely tangential to
aintiogiieingaPPWEEr KW @ GoptRiBeHer . 28. The appar at us

PrELS RS aoNr & tohe B WG bt miigllUing o weting
liquid &BRANAINS sakiceurdaingr bocktait sakBwettingrliguid staéamripteesects in mid-

~than one mxing 5 stream.are digﬁﬁp%ed t different
air witiesajel povester agi it BRWEER isrintraguceeh Bt 53 SANRINEE cor di ng
ta. : : . . S . _
¢ By P Prs; WRREE PRWERL 5 Rk A5hd i e S iTe o said
powder nediiatodiciagi dneedrt imgrel intjMing diguidaistrean® intoTiseid container
appar at us accor di nlg 0 Claim 25, wherein said wetting
combjrjigg saidsiopd diguidwiB s 1Y Cover an angl e between 30

a i HranvShwFdimbonakliceg i quid
sﬂrggﬁ'qrﬁ ggg{ﬁﬁﬁéhggpgﬁgt@gs accor (lzlji ng to d ai m 25,
wherein said wetting liquid streamis forned to cover
25. ggingg | er@ q%‘%?%ﬂ%%ﬁ@ﬂg%%pgg %%ﬁ@é\&ﬁ%ﬁaﬁaﬁgﬁt%me%omprising:
agGREEhBe!d or ﬁbw’mq 8Rd didpRNSINY Sewderdaty aicoataingrg! udes
one or ) nore baffles. _ . .

a liquid delivery means for dispensing a wetting liquid stream and a mixing
liquid stream into said container, said wetting liquid stream for pre-wetting said
powder in mid-air within said container by wetting said powder as said powder is
dispensed in order to form a wetted powder and said mixing liquid stream for mixing

said wetted powder with liquid to form a food liquid reconstituted from said powder.

26. The apparatus according to Claim 25, further including a pressure delivery
means selected from a group consisting of tap pressure, a pump delivering constant

pressure, and a peristaltic pump delivering pulsed pressure.

27.  The apparatus according to Claim 25, wherein said mixing liquid stream is
disposed to deliver liquid into said container in a direction approximately tangential to

an inner wall of said container.
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34. The apparatus according to Caim 25, further
conprising, a steam generator for generating steamin

wa@ornaonesat i on with said food |iquid, and a VerdTVEP2005/007779
effect device for frothing said food Iiquid.

28.  The apparatus according to Claim 27, wherein said mixing liquid stream

includes more than one mixing stream.

29. The apparatus according to Claim 28, wherein said more than one mixing

stream are disposed at different heights of said container.

30. The apparatus according to Claim 25, wherein said wetting liquid stream is
formed to cover an angle between 5 and 85 degrees from a median of said wetting

liquid stream.

31.  The apparatus according to Claim 25, wherein said wetting liquid stream is
formed to cover an angle between 30 and 70 degrees from a median of said wetting

liquid stream.

32.  The apparatus according to Claim 25, wherein said wetting liquid stream is
formed to cover an angle between 45 and 60 degrees from a median of said wetting

liquid stream.

33.  The apparatus according to Claim 25, wherein said container includes one or

more baffles.

34.  The apparatus according to Claim 25, further comprising,
a steam generator for generating steam in communication with said food

liquid, and
a Venturi effect device for frothing said food liquid.
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