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hydr oxyal kyl am no, hal ogen, hal oal kyl, hal oaI kyl oxy,
aryl, aryl al kyI or a het er ocycl e; R4' , R4" | RS
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a heterocycl oal kyl group denotes a non-aromatic ring
systemcontaining two to ten carbon atons and at | east

woneshet@poatom like O N, or S, wherein one OPCWEP2006/008989
the carbon atons in the r|ng can be substituted by RO

ngei I@S%gglgqng ?;%ﬁ%eg@aq%gg@ R;p(?ucg ’lg)@d ! eh@\rlg'¢¥n tlhg %lrelégll,t
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ef1 ned ab an hal oal Kyl group denotes an al kyl
cagarmqhomm aphorigsths ghslplmmlﬁdlgbgf cofee, tcocdq, mlkhmmxg @WYOSC high

e OB P g oy o S el iRy OB i Acgqriiation

th%%ﬁ@le)agivam@?e épz( d ¥&u&ko on%(r&l@éﬁm tha@ﬂ?e%ﬁlﬂg%rﬁl
O(R1L CRLO(RL10") R10" , -C3(RL0)7, or

foa@Ri@e @alﬂculmle’reéfentlmm thmblppelﬂfasg sy§teip 06 Sherinventiogy both for

hefandegl B i Rlete sy S Y il T

11 Q¥ Riced®Mohi)gead Ju I gm)d g)) enpthdenel esfoam @hkesygnifiufly
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ingteaged agreomparssth gruer Mdeﬁé@nﬁw@ T HiEy pepplem met

Iy et SR s T

obieiab? GRhGHRkAe) 2t miGEERGRIDERIG]), Righty foa@CR{rRUGE 7An«mher
OCM"CCR- . 10)  wherei n R10, '
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&lﬁ@ﬁ&f% ylfd%c(elf@axﬁkﬂébél ahd 1N 116 ﬁﬁ@h@fedﬁ@daddﬁ&ﬁlewfoga&% and
group being as defined above; an al Kyl am no
trgmspuptingehofesl cmpldher] Rmhemom il aévrsdzqcb 0§ wbmper pheuxing
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be\RRYRFfeRN aromatic group haV|ng five to fifteen
carbon atons, which can be substituted by one or .nor

subkta mra@meé ‘epodigprnt dhrdilyent pezziasicAligHpd o clackBe the
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oot o5 B RL G A R e s R
stieadi Mipﬁﬁﬁglyhm@fov.%s drtrhixagemy| glsdthe kfeamglgawheiedési’redi by
above; a heteroaryl grou .denotes a 5- % -qgnggggd h
crerRgbrulense dp Seconfain a&ﬁlﬁéﬁme &meaﬁlﬂg iegntly dgdijeng the
@Q&%ﬁ?ﬁﬁﬂé ORthinke @ho{}# h some Mo INBERS 9514)/ £ddiforBN19 ¥Be them,
sed to anot I ng. For exanple, this gfoup
tleanefarred embodietbnty dsn lave themivhntageof nat iépunihg the yibe of mixing
t hi azol |, Jsot 3-yl,. isothiazol-4-yl
bpwisy Hp%&llarsy Qg npixing C q*émﬁ? B aperi) har E\?’V eﬁ&m’zﬁl&ﬁ the costly
{%&%ﬂg PFRedmrey 'Wihllls nﬁpfb*vir@' I%%ieﬁ?c%e‘rf%‘r%bnce Molre pairtlgulgﬂy, the
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smmmla iazlod regiopl froth, ﬂze Eazlz}es taliba zonta@ey ore unsyppogad by yhy

di azol -4-yl, 4- imdazolyl,
5¥$8T§%¥m%P$WFP8P “Foyrrolyl, 2-furanyl,
3 f ¢hedibont Ao R0 ﬁ;ﬁhérfsp@t[hﬂy coﬁﬁgﬂiﬁéd ifétjscting the stream of
3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl,
dﬂuw i wspﬂtmyconf@rwnuw ighythe dinany piresryitaActs on the internal

S]iie%ﬁ g]}%foyﬁgﬁcgn w&ﬁ " 611“ Zt}ga olnﬁt\ﬁlf‘r I% gﬁégﬂ%ﬁeaghbomment at least one

dhitrtt %ﬁréa@lﬁ @hpactybn tHe s1de&izaflpdﬂ1hc &mtiunelt &t 4 pEBrydd embodiment,
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quinoxazolinyl gui nol i nyl, tetrahydrqu|noI|nyI

i soqui nolinyl, or tetrahydr0|squ|noI|nyI group. This
heterocyclic group or the fused ring can both be
substltuted |ndependently by one or nore substltuents




hydr oxyal kyl am no, al kyl am no, heteroaryl, alkylaryl,

or aryl; R7, R7 , R independently are H, hal ogen,
walbbgsloz44ycl oal kyl , heterocycl oal kyl, hal oal kyPCT/EP2005/008989

hydr oxyal kyl , hydr oxyal kyl am no al kyI am no, -NHaryl,

het I | k yl, : SO
isj 1§cp1§3r28% }élVeg% V@th@qu mor%ﬁtha?ré egijsesoé ]@wg{iegeqssmeayater

st%rﬁgéiegtdg?g% %ﬁ‘a%ﬂm 2h@ F@u]ﬂ@ i er@%r)l/lcl vel 'ﬁhyllﬁ{t k¥ bood.

Thabatahiybngehyfdncioptbk fdr thd'l@dﬁlenb(gtfdakmls aﬁfmm, 10 to 35 degrees
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al kyl am no, al koxy, al kylthio, O CH2) [CXCHZ) p] gOCH3,
C(NREBT&)hh}% dsend dﬂu@g‘z@] water no@g]mfproduces a second d11uent or water

AT R R —

nBOTBB sedoali eablsy knayhﬂ;k)@cmoh)éh@l)ﬁtﬁmaﬁﬁv}ﬂl or BWdrﬁ Ikl of i a
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COHIHMIBY e an ng@qtmg_pg(qufhpéhNﬁpffpg to ﬂ{e@p@ygtg}gjpomt, preferably, at a

I PERRODTh: e S, 3 BREIICHD s TE bR fom e frt
dibyesghk ﬁm@d iyl @ﬁnlpmfeméd(gthlaxﬂmem doetpeisesiwyd streammk pi dilydng
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ORI VO trAB R uEnt e S e RBac e o Ryidewall, the
ofAELERIAP Yeath ﬁﬂﬂ?n@fi‘ﬁg O thRr BeHa g NaL Bt QH%dHi@loﬁ kea vortex

carbon at oms, i1 near or branched C2-Co6-al kenyl or a
effecqh,ethe segond sm:mm etat€? tubbuletdeyafyhe Howwp 11un|bo'rdlsimb1rtwhe

LS e 988 Pl of % SRR B el R e

ﬂbﬁﬁﬁft%)é@lh&ﬂﬁﬂ@’iuﬂﬂﬂéﬂé@ wichBs o TEHpRE @8 ik ing! PhPsecand diluent
cycl oal kyl group denotes a non-aromatic ring system

nezzi isionienigd prafereblydo dirggita délalpwﬁreawﬂl@ﬂ%%‘ﬁé‘@% p{from 0 to
f

3@ gcra eés, n&%&éﬂﬁ%fe‘fﬂ{lﬁ%q? ?Er)]g Bes egngrblgrs ?fu dsngf ol é)rté &S

d@&e@eﬂ‘n@e aslddstftivosdemhg\vae a1t Muﬁa} wmgegk@alah& lone at about 0

reS| due may be sel ect ed from t he group con'prl si ng

ta 1/ dqgzees mpide awern@abehm lgllafﬂ@n Shers gy se%vw%mmg
ankd foaff Rave beEH Rotice@¥AHRulin heél h@i‘f}pgﬁ/tﬁflt:ﬁ hitdh the
group denotes a non-aronmatic ri g syst emcont ai | ng
etdibevierngt éine. c'astboficadioof)s and at | east one het eroat om

like O, S, .wherein one, or, nore of
ut obie HANYHES) P caneier Gibbt PrRborpelsd wERH ecting he
@l%érhﬁ%@'e 8P %eemlﬂﬁgfoe &ﬁ@&&%ﬁgrﬁsﬁ%@ @ﬂdfxﬂle S QMRSar  Erected as

nmor phol i ne pi per azi nyl - al kyl pi perazi ne-4-yl,

dgsicpibed. di ﬁydfsaragl)y; ribei slidewyall ofz ﬁ@anentﬂmyr is aﬁlghtlk/owgled in a

SRt a0, At croup, e, sl aceuo belag, o

cORhiRMay BAROKY ang1§@ RideR X Y { froﬁiﬂ. %XSQIegR:@@t XY aﬁéé@%le for
an al kylthio group denotes an S-al kyl grou the alk

y
gy gt s obinderiewal (ibos sizhier HabhrRyRdcgs edhpr i a convex
denot es an _al k r ted
OF I{:%Caﬁ%lnaaé’lélﬁr egoo%'iJ %em‘}} iy ﬂag rogﬁg %iellaﬁ § cepc 1n sr{ﬁlchﬂe that
cARAVEs S\ilﬁlﬁn@ af Ql@é KMid e @tm@uﬂéﬂ&ﬁ@g abée)‘ltral aﬁ)ﬁ@f)hﬂome or
- CR10( RlORgL RlO R10", -C2(R10)5, -CH2C(R10) 3,
profyepicra the @alyszthe @:ﬁw mhﬁm@la nb@@( FAGyFlentfructures).
-C2HAC(R1) 3, wherein R10, R10', R10" represent F, O,
Br or I, preferably F; a hydroxyal kyl group denot es an
HO al kyl group, the al kyl group bei ng as defined
above; an hal oal kyl oxy group denotes an al koxy group
\Nhl ch |s substltuted by one to flve haI ogen atorrs the




1-ant hracenyl or 2-anthracenyl, R9 being as defined

above; a heteroaryl group denotes a 5- to 10-nenbered
wanesaRe49 het er ocycl i ¢ group whi ch contai ns at PCEAPR005/008989

one heteroatomlike O N, S. This heterocyclic group

can _be fused to angther ring. Fqr e le, this group

c aﬁr hSé"’%i‘Fl@’é% elhe Flg‘tlﬁné S?ngarglnﬁlﬁ(own%tﬁﬁéiﬁl@e% velocity are
ton! I

| s o gﬁls\f er dleﬁé?{dliﬂfatiﬂlgxa a ggltﬁé)ﬁ)gvef‘azg@ pEOCH.%‘Z to be achieved,

1nqmﬂd:uhlz oilhd’ohqﬂa fohm@ bévdrhgeastivandbai8y ivbverage is des1red Proper

| ,.2, 4- di.azol 5- oxadj az
MBS |0%aalwd mPrezg%eer@hy ﬁéﬁ. R GUrgg e ¢ d l‘yerﬂ %%‘cﬂ i |Such 2
mgnﬂem}fa@@h‘élay eastion® (Ere?é?étﬁ kg et mﬂre)} |d11uént ﬂoﬁlgf‘&gﬂrﬁbh‘ues the
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furan
diBehintmaml at aﬂilumté}wﬂ rat@@ftwwwu abogt 1 pyd 12ﬂlﬂnl/ s and the diluent

%Cg'iﬂbieﬁbyelﬁméia% %éf,ﬁf/ﬁn S%ﬂaﬁnlyglig 15398%.!?1 i’lﬂ]g, pii e AW st

and-vRIcits BE W aterdeRYht §a2bdityl of the wlatébﬂaéhmte plays an
1-pyrazolyl, 3- "pyrazolyl, 4-pyrazolyl, .
injportantapledn the quality, ofithp fO@m lgyellang 14 reselatiemebihy stratification

24 ndgl , 3-' i-nyl
prRRBE Pl CiebPtiale sl P et 4 4 5000 ¢ yprerably
bebeseht TarRizNb o0 cP haazexsegeleydbly Hetwead 00 bAY 600 cP.

qU| noxazol i n)ﬁy qui nol 1 nyl , tetrahydroqui halinyl,

i s dderesBesifgally, &Y preduengipdpamed hererage: WgIdely ot gevivniss
coRB 0 ?%?éla"e.f TR i P St Sz A, 80 -84 Rfinenr
veRQ;;\ty\Mﬁ betsican %out§ amd 4@eﬁ1|/sr,1 enid abaet 272 Oadniy)| ragp,ebtmﬁly, and

aryl al kyl otes an k oup.
the gﬁéﬁ@ﬂ%m ﬁh Beﬁwaﬁﬁ@?ﬁﬁ%g@y‘ﬁscpﬁ%éﬁ%wm L apd lggg than
5,060 3. Moy b?bfé}a@l'yn@k %@é}%w&?% ée't BKRQEn Lok I]@ ah& % bfls and

‘noi ety m ght occur over the alkyl part or the aryl
10prandt 6,50 Angds, eéspeetentlys abd therfood cahperteat ismieutid omceitrat¢ having

C of _for a, () are.conmpoun t
a VISROY BERRh 2pRah B righdst oRbSos VRS R S et il g pratte
and$hickdr f6%n bbthiFFhapefuse ﬁfdr@@@ﬁ@ﬁty&b ViR ithd cdnerditatead Sthi®

or S; and Z i s as defined as above. Another preferred
mEheRvee sEaitfication aucsndve Hicresse of e dinearcisigsitmery tesolve this
ish@rmul a (I [1), are conpounds of the formula (Ilia),

Wth R7 = -NHaryl. Another preferred enbodi nent of
t h én tha:‘s!@mnd(iﬁbnsi athidker byepaifbats with £ somhand gehbc)us b&bBle

compounds_of the formula (H b), wherein R4 and
digiribiqndls ebjainged as sompfte &jwa%n %(86%8 oysidg Oﬁl@rgl‘é‘?n tanges. The

n‘]tngof f&ﬁfﬁsls bRg g{'&?é'r Ml VbltlB&ﬁf Cgﬁ)g{ﬁ%gp&flﬁ&e?ﬁsn Qhé‘ﬂ%gggaﬂi Jo-

If Zi hen X'i
hqusd ytanded W$thm DMIinRe, aﬁeﬂme |f®och®mt&in|emtexhdahkueﬁ, hate bedner

EsPihee BPRGPTR el oot TGO iNE 1840 faggr-to-liuid

okfteﬁﬁéﬁ-ﬁls %et(vJe'eh )4 e ¢! Whidh id Br HOR than YAECES &uﬂ&r é>§pect to get
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thIHlSIILgS}Hy or pOREY compopa)tRg' |, - SO2NR4 ", - NR4 RS

) S%_ L %{oﬂsl@&a n@bf%g?egc%?ér}agé tli\si’\'jge%?zéryR(?évice_ils\' cRg'nﬁgured to
delidBAlilvedrdia eadikisht noiAat TIOGae davdlat hné\é?‘%fel'ocft:poﬁbéi%en

-NR4 (CH2) pheterocycl e, al kyl, cycl oal kyl, kyl am no,

abankdkand 44 nelys e H) an@i@-@p{r@}g@p@)qﬂ,g@@ﬁbﬁ: food component is a
11qug %?ﬁci t{l\la)%?d'\“t_aea nZ| nlsggﬁ 9' v%eear an@%Och?'l\/Poesp prePere?bﬁy, tﬁe flow

xazo oxya

rafysl gawme@hqelalﬁa l40 iyl ﬂfe&mhlkwl@myns)set BaiveggAbout 10 and 150

hal oal kyl , hal oal kyl oxy, aryl, arylalkyl or a

heterocycle and R4 , R4, R5 are defined as above; r

isl ; Zis N R and RBis H Xis Oor S Ais CO

R4 is defined as above, R5 is C(NR7)NR7 R8 R7 and R7

are defined as above, R8 is‘a het er ocycl oal kyl wherein

Y is O Sor NRRand R 1ul , r R 11 2

|ndependently represents H CN - OH, -SH CC2R44 ",

~F ~\ I~ A ~ N RIS ™~ NN o



-NO2, -NR4'-S2- hal oal kyl, -NR4'-SQ2- al kyl
-NR4' - CO al kyl, -NR4'" (CH2)pheterocycle, alkyl,
woyailomakdoyl , al kyl am no, al koxy, al kylthio, PCT/EP2005/008989
-Q(CH2) p[ O CH2) p] qOCH3, -C(NR4")NR4' . benzi m dazol yI

C( NR4™ NR4 benzt hi [, -C(NR4")NR4' benzgxazol y
CIWd’ieéB@)‘i yalyandiiody V%’PB%WPM qtﬁga%ggy i jqagwgﬁowscosny
ﬁ@,{ag}gﬁpm haoqa! kyl, hal oal kyl oxy, aryl, arylalkyl or a

eterocyc e, and R4 , R4, R5 are defi ned as above; A
rrorms peafiaon dencanineiidnydelivefy ddvice! means inogenerahall eschanical

npounds, of fornul unds of t
CIFgPRA PRI ) [RHEPE R e SHHE R BEHBP GhrpRonep of th
1e§uﬂ@d@§\£f ?agmrg' c‘&ﬁd@i@ﬁs R%e'(ﬁh@&‘? @BYice &f ihe anlent?’iBl‘ii cb@ipHse a
is defined as above, R5 is
fies¢ W@Mgme%amm aaangelé'bem@ndm Whtsd sascatrslsich R@fer iozzle
£of poptEiIing thp dvager T 285, @RS sfieat D RS heh ST Hteherd o

bAREULeacNIOENE hqﬁﬁarcenwn@faersbaﬂ;e@aﬁ?apgahmtce@ttatt Rezzles for
invention, in the conpounds of fornula (111), are

Q:mtimgrtbe flow reteef ther lavidcqneeriyate. itk gierproung pfrwater and the
to W n ents;

o 95 PRl T8 B RIRGRS LB koA
m'aﬁne@ l%fe&blﬂﬁe PidpiBE Znaehanises irvgulsasichbay eypbl’l;ﬁm{ps such as

formula (Illc), and If Zis N, Xis Oor S, if Zis
a ppyistaltic gurapquéﬂhﬁﬁ?eeofﬁhléﬂmer%fdm@%&wm@meﬁémxmg

oAt B PO 6fd AL 8 G b 09 sty
dévagadah énclidet deaRiump§ camnfienbpumps) gamnohnR orshaﬂ)mgmt putdps.

is Nor CH and R3 is Ais
deflnagthgserabpsiimentie; C{é_lu@tl\‘@mﬁﬁreﬂge Cﬁ?Pﬁtﬁﬁo?ﬁﬁUQPiéﬂng the
difiednt gﬁdér E%sﬁﬁ’@ WRoudfBthe ¥ozANG ﬂ?ﬁnp]:ess Bﬂlﬁent hngjdﬁder p?és%ure
are as above under formil a c),
camme@edto thiRBapamdeRupply wikerdep iwatad paﬂswe 1s wfﬁmelﬁféo me@lde the

reﬂggﬁﬁh(gv% ?z}tfzso efmdta‘fe oc&%ngli)eg?{g@yﬁ ({J%ré)ﬁﬁlglp lgz)vurre]aguctor is associated

tdth@))uﬁﬁ@ﬁﬁﬁw&eﬁ)@%ﬂlrﬁlﬁé ® ddafrbnad flas, rakawg ve%cit? of the dlluent
defined as above. r is 1; Ais CO Xis O or R3

alepg thejlinenFge flowapdsictprrgn be §leﬁr@n§ﬂllymatrpiied1bsathﬁ cmtzol unit
ef formula (Il1lc). A nore
tOV%Z%eilr r%&ﬁg%a&éﬂ fvap(qﬁ{ie i nvention, in the
CoNpéuHneiseaisly, @hiel‘ldtlv&:e(dflthe ingeetionann durticks cofmptikethermal
formula (libh), wherei n and R2 ar defi ned %s above,
G’Ehﬁ%ged@lﬂis r‘t@cheaen%arow ng ﬂt@sSO}}rceﬁ\tq affese optian o peasing hot
NRZngWherein R2' is phenyl and RL 1 is H
Olggrioéag?l\,grﬁ%s %I&—g Anot her nmore preferred enbodi nent of
t heOthey featurasrandiadvariages @ﬁﬂmmnelsnbmvémmmw& apbtgr, mare elearly

ubpReHER s Howes BEBeREE e oS obBedipensine
sys%en%cofdlhgc' tolthe ﬁrésént(ﬁq%ntlgn 3 deSorfption being n¥A with reference

her note preferred enbodi ment of the invention, in
tctﬂheamxmpédmdssngﬁ formula (11), are conpounds of the

A e Aol P
aé'oorﬁlé—to 188 thvekiZon ca'ﬁlt@le oA ﬁxﬁpléﬁfehﬁﬁﬁgjth@?m@hﬂy@f th&&wvention is

onpounds of formula (I11) and (I1) may be obtai ned
slmven argr desigsata@ bii menmérqf@rgmemmqr@/l k. dy beviseags yareisite be

ugieﬁitﬁ%rﬁ) ungaS n@%tfyl g{é’rﬁg ?&I olr'cstdr fglaatca qlﬂ_e'abre;ggf)reé #50 Oat le%ast one

chiRetiate s&c“lﬂ) as\W siyFupd a@@ff@@bﬂiﬁeﬂfaté @ ddSUbaﬁcc{anﬂtraﬂﬂ dﬁhllk
cl assi cal anide coupling conditiaons, |ike e, g. HBTUY,

cqiRentxiEte, (BT, JUTE cpBeauitete, ete. Qi sarbination theaptamixduif a
Anot her alternative for this step m ght be the
reaction of (V) with the corresponding acid chloride
of (M) toyield (VII). In a second st ep, conpound
(MI'1) is saponified with a 1M NaOH sol ution, obtaining
the expected aC| d (VI I I) | n aI rmst quantltatlve y| el d.

- .



and b). Schene 1 Synthesis of derivatives of type

(I'lia, ¢c) and (Ha, b) Conpounds dealing with structure
wobhds/02¢k09e, f) and (Hc, d) can be synthesi zedPCT/EP2005/008989

according to the procedure dlsplayed in schenme 2.

Herein, a heterocycl &g?é L@ cted wth a
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renmoved and the residue was dried in vacuo. Yield 95%
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The present invention relates generally to a liquid
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reconstituted fromliquid concentrates which does no
us d.igg stratidieagion stikvmias biegYedh BB 10 BARSRIGEASY %6@'“ fgir:d'
' {IRAGN Bk A1
g PR e AR ARk Bl AR @ ERANEIAGIe
4stores, restaurants, hones, etc. One type of wdely
used beverage di spenser system uses an inpeller, such
as bl ades, disc, etc., driven in rotation by an
i c notor that mxes powder such as coffee or tea
—E—%Jvégz'or syrup with a hot or cold liquid such as
| i gAlicgppunciao bbvapiengadhmepared uhatvewaloe foby. eThjaqpqsgmn of

b R B T AT S
d%ggéec‘mttﬂé)&r&rn%n 9 %tﬁlé:'ffespe?ﬁ%%ﬁﬁﬁla‘x‘ ‘Eb e Qirﬁlb'ﬁ@eé’e%&ﬁfﬁ] eﬁﬁza@

I's required foor a m xi ng whi pper - chanber
vaﬂdal |1nn’pethlperpeﬁdgu}aeplaﬁ@ﬁr tWeﬁer PW r@ﬁedi@d lingaraiglsicity were about

e R EP0 ST o Be e LS FAGH Sopysdled P difjensed
atr A HES5 GRS RIS %l@Bi@jﬁ@B ~aR gmie Mlﬂdhqiu@ b@mn&gﬁ was
Mor eover, when using powders, precipitation

of
dispensed stsfisiw eade g@wuj@rw1§ahmqa§y@§c1§goﬂ,\emo ¢a/s. V1scos1tles of the
ol bl Q] effocn il Hsd 1 Gaf B P Sen ol PAYS Willer

y “at “anbi en nperat’u
templefatirefvh 28 51 °0N) cohdenirites wamdgpt aiteaﬁlﬁﬂsntttﬁnpdretumou nt of
heterogenelt%’j1 at_different |ev e liquid part
of Npdiapidsgatificatinenddieh lopa-tgf g 1iaéan TOF) %Pr&dﬂi’é?%d

Fﬁ]ﬁlg T o%{%@ﬂ%énﬂ&%%‘ﬂ%ﬁ%g sBAHL 208 bdtofds By EPphaR’” Rt compared to

everages, W thout using a mechanica
tanbdt (3Pl (g comdshaumi dinl dsmmhle@pcmmel\w@l bheifery disaibuberal

ST B 5o g7 plEy B Sheibiun e S b ol o o Bl
uﬁhggéé&{ﬁ 108, REVALAGSE: fSmaRhbgwesk dhkelvager m xi ng,

In a vented m xing chanber, intersecting str .
of mf fopuestifiveas €isplichelt tesf) wasiimeaseretby Pagipg a§h16 “mylon sphere
cti oi nt er..p u
R N L O S L o
sé’d&ﬁﬂ@&ﬁmréchﬁ)r\ﬂ@é $phefe tbki&appost B@e@ﬂﬂﬂb ésanafuréice iwtas Ina:snrded
been used becones QUICkh% soil ed by residues so the
ahy géaglre apgndjeatpy offpamstiaesind peri odi cal cl eani ng of
the m xing chanber is still Irequired. As the cleaning
oper ations often require the m xi ng chanber to be
%y@e@l they are | abor-intensive and costly. Moreover,
It has been shown that the foam obtained w gjg thi.f ¢
sy s BeifPDYGHRP RVETaga M PFpred HNgHY O ST RSy 8 Ppfion ©
Lcal ARRR éya%d% Ry 20
168 ok SRRy FESIRESRRAFVARER) M bib fldiciRg ERuey
®p=p emmenmrestym eihthe pkee gpmpcmpcuimuorﬂge Bifst qnfy smnén elgens
povvder Wi t wat e
AL ot psaeh el RERSSy StedTrb i STl Crih@iii 29
rgl? 889Q4 A/ QedbeiveBA B8R4 h(‘ﬂud cBHEentBRPasaliensadan dlow
vantages to t hese exi sting stenms which are:;: 1)
rhie-Scuds wnthllmgamfelmty ab oviderm/priditk élagldi qesednfiats et dispensed at

A S B 830 G0N B iy core

ggn bd ¥&lee ROADOLHBOUR) £l TH0EN EROGIVRSy. CRhteR ltdﬂnﬁlﬁélbdﬁr\sas
not dissolve well with a non-heated diluent, 3) The

RCstanognickes wers kigplas ambient tangperaiuitoot print for
accommodat i ng the powder storage, 4) The existing
devices are usually conplex and costly with systens to
nove the cup fromthe storage area to the mxing area,
5) Sone existing devices also provide splashing during
m XI ng as to the| r part| cuI ar j et conf| gurat| on whi ch
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streans, directly into the container. The delivery

devi ce and diluent nozzle(s) are further configured
woaooeapedi ng a stream of diluent at a predet ePaTme005/008989

spatial configuration in which the diIuent stream

i npacts on at | east one intern of thecontai ner

andNevigwid stratification prd tgart@ené@ 1@%}@.%0 flo0)oy g oaserve
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than five or ten The preferred dispenser is a

food-servi ce beverage di spenser hi the preferred
ExamelaiPrent, the diluent nozzle is configured for

eJ e)sgtc cé}ﬁwhrﬁ bgtéry%a\tgassgreﬁéfaa aftmg\nv@%tee Jbet@tlﬁter ¥éndifons

t ‘nozzle is preferably inclined
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prefe i.ment, th ent
P02 3P GO e TRGaEE A TELP Sl ¥ Sieref i g o Pl
st SAMuph bl absceidod preferably two of more, in a
predeterm ned spatial configuration relative to
vertical and within a velocity range effective to
Egro&yé% a layer of foamon the food product wherein
o foamtoliquid obtained within a m nute,
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No ST gni ant splashing can occur from the contai ner.
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oo NomangarstBisimans B fEe abpdind B g e e
%1 %%ﬁgmqgggﬁ Prad GoskARdCONt ai ner are unsupport ed by

ny nnel 1 ng or diluent protection structure.

Therefore, cleaning is elimnated while a proper

ntxigg of the food product is carried out in the

r. hi one enbodi nent, a second diluent nozzle

IS ArQypeRthoMiveRgpradprpared usmgmnd vahitdr jets inddrroeaditions
that inpacts on an internal wal] and/or bottom wal | of

prcrvedensldm Exananle g bubsingipyaiet s Wik xeleeity MHALVE: of f set
first

e

f@a[rﬁ‘ ek abdeyvedr Adsot a6l splashiing from the dif wanebsstvedam

relative to vertical of fromO to 30 degrees, nore

preferably, of fromO to 10 degrees, nost preferably

E&% fr ojg 0 to 5 degrees. The delivery device is

—coﬁprgured to deliver diluent fromthe dil uent

noz 2 epphccido Beveiage evas pfdpewdraing tandvaténjetanndesn apoditipns

of between a 3,500 cn s,
o et Genil S obnaensaidintn SBatiel Doz o
"t{d IRfid Aratiadtich Rhd fuh€ iIP@E dRPERde bsRerh@e, bAd b foam was
sin In streamof diluent to inpart a velocity
dmmnhiddmnMespmﬁmngﬁ@nt%yCh@@hspbwﬁﬁ@vrde a t horough,
rapid mxing with high turbulence in the container
andabsence of stratification issue. A single orifice
nozzle is preferred to produce a thick [ayer of foam
on the top of the food product. In another enbodi nent,
the diluent nozzle conprises a plurality of orifices
to forma plurality of streans form ng a shower head
configuration. The nunber of shower-1like nozzle
orifices may vary from2 to 30, nore preferably 3 to 5
orifices. A shower-like nozzle provides a reduced
I|near velocrty and therefore thrs confrguratron 'S
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BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
di agram schemati cally showi ng one enbodi nent of a
woevmragee di spensi ng devi ce according to the | RCEMPR@EN089ISY
Figure 2a is a front view of a detail show ng
schematically an exanple of spatial orientation of the
Exeopde &3. of a food di spensing device according to the
invention.c | Si e Q7.7 ;
wntorhos8 Dt BRI i3 PR LARGRINLA AR The BOHb O Rater
jetsiagay Rkt 6116 1 vdb@te Aisn venicel i aneplanzaldemglddyr( degrees in
Figure 2a;Fiqure 3a is a frg;t view of a detailrf 1in both
the Howsting of ¢ ¢ peapendicylasdte de fustons: secgnd ighwap ypriical m bo
pehdss 9cglﬁr' ?e[ﬁegf Walﬂa? P&k EshdQinedr §@8dtydl &80 ShNGnderizos
accor |n§ O the 1 nvention conprising two concentrate
criRzEkmetiaslg. Cowaighil conoarttatsyadigeaneedss flowv rte 5 ml/s with

cross-sectjonal bott. vi.ew of the water an
R e Pt hos it M A Foreentals w8 ARbeREl o ratg 15
mfg W?t‘flﬁﬁﬁ?rt YetHityYor! L100hl/al Bisdit el W8 1RTRIE hiteddcsa Afuidhe
JeV|ce of the 'nvention with water and concentrate
cowztass piraced aid®260 £ mspedtively: Walgnteapsraurdiveag Bark s
schenaticail how ng_anot her enbodi nent of a beverage
aﬂW%@@ﬁ%Vﬁ@<ﬂé@f@@b53%8W@ﬁﬁ "o the invention. DETAILED
DESSHR Pl #hth T R RE R BRER Ja)ERDhiMERT5 Yhlempragd efability

i nvention can provide a device for dispensing a hot,&y
with|desitrélecarpgerandreaal bubbley gicesphserves in disespsed elieplate drink.
and relatively low cost to run and maintain. This can

be obtained without the use of a m xing or whipping
Esfigpleau, which consequently requires very little

mai nt enance and is highly hygienic. A preferiﬁd ion of

enbb anorBACCRT bYVRERSE (KAS RESPEFFARISHVE thise Vaigtdetsc &hg gpsition o

di | - Wosd Pl Al Mioted by 20
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an honogeneous non-heated bevera ypi cally betw
VBRI 6 DO PG g ong ¢ e QB s AT an 200
oiffl, PR OgiveBe bBRLSMd Rcas UghiaGotstinkatewiOlissnsdd dtylow rate 5

everages froma concentrate. The preferred enbodi nent
nilés veitiskngar sélecitshdfy ~2 pméso Malks liguid gengentsaiawas digpeped at flow
VO usage. The f.ood. praduct di 1SE he
oIS aorEeer Al HEBIRRG Rl soffee nd
cBia RERELosicERERS FEfR 5 UG 5509n8 P06 cPsRIp:ctNely! G¢ker

di spensers are intended to be within the scope of the

tinmessttiieoras SPRE; angemitatesvers el H SRicb (AReTatye.

di spensi n ' '%{'}% hiStol HoYeHB) St SHRervad in the

Ieagﬁqgwgﬂ%§W§§%ﬁ%%%§% , g?ﬁkggggd%ﬁg%foo% conpo%]gntln

dEPURRE beverhdco Patthe, foamnyasatery stable andetiff¢od0¢ o pdaBrre” test

nozzl e and a delivery device connecting.the diluent. .

comaried 1 Brems i Y EHIoH G AP STAES i 2 dBHESH GRribution
. QRO RER thE &7 ks obRsvedel 1 very

03%@%@§u§ﬁg$2§§£ﬁggpare %onfiguré% s%ch that the

di luent and food conponent are ejected fromthe

di l uent_and food conponent nozzles, respectively, in

dNPeht2-and conponent streans, directly in the

con tAh a?ﬁﬁcci TevaRlsh GRE ¥rharddaRindtdotidtétg Bl uR@&ZdogdifibaS

furthe coﬁ?lgureg for ejecting the streans of diluent

padvidecsipaEkahple 8rvful geingwiaten af ambventdhmperetuas. Iy edditien,rtbam

i npacts qn at least one i.nternal -wald of |

e S seR bt PSR s R P go b, F R e

3 5608 3B cuBeX biotdbdveafp @dpemmmonent to produce

#E%Qgégg p?%dugi. The tern1£$IuPd" in the present

application neans any sort of liquid diluents

typically used for diluting a food conponent.

Typically, the diluent is water, either hot water,

anbient or refrigerated water but other diluents could

be used such as m |k or stock. The food conponent is a

l'iquid food or beverage product and/or a l|iquid
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di luent streamat an angle relative to vertical. A
certain inclination of the diluent stream surprisingly
wonweeesot he m xi ng and, al so the foam ng, WheaT/EP2005/008989
desired, by creating turbulence in the container while
at the same tine significant]ly reducing the spla
gl Y J ol ista&%ty

f r draadiaixénsnyith e diquid) strrBlgAioB owrd faah AdnhEeiige 2
ATk LRR Ll cAgcL Do sk et Eplatan
bow s, |npellers or m xi ng chanbers to operate,

t her eb elimnating the costly cleaning procedures
E_’@ﬁmnlé_lérrpr ovi ng hygi eni c performnce. Mire
par}t lcégtsﬂu@&h et dl8 e%ﬁﬁﬁ%}%nké& Jag 1Je%9in%ﬂveftéroﬂ‘aﬁ1|8?ent
Re' Cont al ner are unsupported by any
teﬁipefaeire ngd@rcoﬂdﬂtmm@romded by Exemplst FSumtt writh, thd fiest oiiaken gett
nozzl e | aI sg@f urt he¥ spatially configured for

U%%W&ﬁhy WESHBE di |l uent at a spatia
ong h Qo 1'a§1ﬁn &o‘ﬁﬂdlseuﬂ%s%éeﬁ%at stream i npacts on
the i nter devva | and/or bottomwall of the
cont ai ner. In a preferred enbodi nent, at |east one
di l uent streaminpacts on the side mall of the
Exomplailfier. In a preferred enmbodi ment, the diluent
A&%I’H%é %oﬁtﬁin' évgtérgg Yal B&%ﬁreﬁlﬁ@m‘g‘%%%ﬂﬁf jet8 @t élﬂ&%mt he

tream s inclined rel atJI
temetamralan@ﬁ hl%tdémﬁfaﬁfaéf Hegroaad teRardiies H%@?Séfé‘? ofpaer
e‘lﬁr@rﬁr&t JE@@V[‘S Rfegﬁéﬂe Qﬁ‘&mtv@mdal)ciﬂ oﬁ@b]aﬁél aﬂitgaxﬁgh@ﬂ msr 30 depree in

et o126 By Groeae i ads P8 piss et WRost EgPRipon
p@perntibgr@asarsend Flavwoste pridiraaidlycityodf WatempetsSvere 22 €nl/s and

?ﬁﬁf rﬁ%{e@t&eﬁ? pﬁféth %’cﬁlrcteﬁt?ﬁé co%ﬁﬁ#g%ﬂlk gl%télﬁ’sn sﬂtg%r and

nation o

Cdﬁeen@@Sﬁhf’ﬂ?@dS@satdﬁﬁ@iéﬁw fae withdingay velogiyof pad P@Lﬁ Xﬂscosﬂy
§%&%&&kﬁ&m@qﬁgL%gocpends to confer a water vortex
effect 1n the contai ner which inproves the m xing and
reduces significantly the mxing tinme. Preferably, a
I\]%Qﬁﬁmﬂstdiltlﬁumﬁn afid f@trewith bishl feamprtodignebratio sm:@oitkerved

tor vater, hat
FPIH]%\% O Y35 51V abs eraggggr}efa%d 4@?{?%3% ??F?eéta%é ?er nozz
diFhrébusien ofisingl] belshiesteigs dbspared irodispans¢dhanabianl tepaiatuge drlnk

r at an inpacting point

bgﬁikﬁﬂ%g@%#?g%fh gm%%g&?ﬁggctlng poi nt, preferably, at
a lower position in the container, than the first
di l uent stream produced fromthe fi rst diluent nozzle.
An even preferred enbodi nent conprises two streans of
Eﬁﬂ@@@ﬂgiconing fromtwo separate diluent nozzles; one
AséofRarsontipting bexgrage waserepadeivsing twoheatet jetsrandial ligeed

{ i ti .
oS R BAELR BBl 0 pRRL MR protedf B 1
using bolkdditiendfconteattefantiformepgent: B 1Qi ssltcan%b%sgd ppigfoam

g%nrt &E!‘i&fﬂr 4o} 'dh@@'iéa@ @oﬁfpaﬁsh Q))éb%r UK’} A'sH(W of tRCarltE§Ath bid was

pattern becones a l.ow pattern
adeasahiemgglitperHng eﬁtvétewn gpf ges CPH%%%%OWW% The
second diluent nozzle is oriented preferably to direct
a di l uent streamrel.ati vertic
pedooudes St it bty S i oD E T adloa L ekt tn

aﬂﬂmbﬁ,rrﬁbdpyashfngfﬁcnmt& dup viasdbggrees. These at | east two
streans, one at about 30 to 40 degrees and one at
about O to 10 degrees, provide an optimal jet
configuration where surprisingly good m xi ng and
foam ng have been noticed w thout incurring
heterogeneity of the liquid in the end beverage (i.e

"stratification"). The sidewall (s) of the container
can be straight or angled w thout affecting the
performance of the mixing of ‘the streams provided that
the streans are directed as described. Preferably, the
sidewal | of the container is slightly angled in a




vel ocity of between about 5 and 40 m /s, and 800 and
2750 cm's, respectively, and the food conponent is a
woizepsiod44ooncent rat e havi ng a vi scosity bet weenrPdTaR2005/008989
| ess than 5,000 cP. Most preferably, the linear
velocity is set between about 10 and 40 nml/s and 10
and 650 cm's, respectively, and the food conponent is
Ea IHq .d concentrate having a viscosity between 5 and
—@%@l%gi-Highest vi scosity values tend to provide a
Asbifbd eormidirigitieskape eaprebared ubing twayvaba iste amba Equid
di ffi ty il ' ] ¥t
oy ol Tl A QRO B BAiGTLSY BRRRYS Su
usieg the ligyidropcerditd cantaining nitkepreteinspsugan setfee arl atidpam
ag@ﬁ}ﬂ cker layer of foamw th a nore honogeneous bubble
Istribution is obtained as conpared to when working
out si de of the given ranges. The anount of foamis
AdloRR it BEvrhN nvilighidkiytifemde) withmodbantves obbaved. In
({d‘iltl o foamt.ooli gwt% obt ai netg Wlethl n a mnute, after
aqdition; 58 JPIATHRS et g AP Q2T 02Kt Aave been di spensed, in
the container can be of at least 1:5. In general, the
ratio foamto-liquid obtained is between 1:4 and 1:1;
which is far nore than one can usually expect to get
when using dry or powder conponents. |In conditions for
oamed beverage, the delivery device is
E%%%@E%gfed to deliver diluent fromthe diluent nozzle
Adreveragaweapepaied VaIEItWA Swierj s aicimierfiiemperiienandy gople
Juk@ 1@% AShcBhitfte anshmbienanep&afreider corb@ttpryalyd byand
t he 09 congonent IS.a Ilgubd.aoncen r@te havi ng a
Eyaraplg i/t Buisa APRIe BHEP 4508° ¢8I (BLCUBPEs er abl y, t he
flowrate is set between 10 and 40 ml/s, the linear
vel ocjty.i.s set en. t RAd. :
NP Aoy R, el FEE PR M ol IR AREB by abgerved.
Fouher sfoamawes Veay stableand is@ffo@idt#smlma@m%wgh@wf@m
df’é&ﬂﬁﬁ&iﬁ Wgﬁaﬁ' BRHTE \Rhd Merved @l divSnde DRUbICH! teRPaRARIE Brink.
I\g)enera, all nmechani cal el epents ‘enabling to transport
plpshing Tgm et A¥7d °PHEV¥0od conponent (s) at the
required flow rating conditions. The delivery device
Epf tg;linvention may conprise a first punping
=sm arranged between the water source and each
Avatcerwaspradaeed waingiornt watkt jietsgintl ladianad emceitinie ateanebienind
R Y AR Py A o e
consenirais of antifopmiagent (FRd 0 shisong baved artdfopn aga). |4 ghat gt the
AR PREAMHERWas b dﬁfﬂ%@i@@&ﬂ@ﬁlg of wakd ahd eRduicheordEnttar.
of concCentrates can thus be supplied and dosed in an
appropriate and accurate manner. Preferably, the
APhETRO Rt et MraBiagertnceligid sthaficatiddi) wathynd fopm wamngservsddi

, [ I ti h f thi
TRy ari-Bine o P g L S8R "2 T oam ng of 1 he

di spensed |iquids by creating pul sing of thereof.
O her delivery device can include gear punps,
centrifugal punps, vane punps or di aphragm punps. In
2.embodi ment, the diluent delivery device
A%ﬁﬁ%rﬂeﬁ&'t%%é Qfas §#b?@§e)d'u@ﬂlgttﬁe vihtdryen bodin flece P AS SoticRntrate at
z

rou e no e, a.punples i luent | j under,, . .
AR D C iSO ORS PRy iehy et P Buising s uice
\aidedonpérg s siiddntdining uh fantifoamt agent (FGdVistEohébased quiifoanh
f rates and velocity. Preferably, a controllable
aﬁ?ﬁ&ireductor is associated to the punpl ess water
pressure line to control the flow rate and vel ocity of
the diluent along the Iine. The flow reductor can be
el ectronically controlled by the control unit to vary
the flow rate and linear vel ocity. Advantageously, the
devi ce of the invention can Yurther conprise thernal
exchange units for heating or cooling the sources to
of fer the option of dispensing hot or cold beverages
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or jet 6b of water through the atnosphere from water
ejection orifices. Fluids other that water can
weaho@wrnadvel y be used. Water jets 6a and 6b aPET/EP2005/008989
directed respectively along a first path and a second
path toward the inside 11 of the container 10. Nozzles
A Bomderfeotd l@ev@fdg@ I’Qﬁ@ﬂqt‘ﬁ/dtsftatif&&neﬁ)t witlony s oab olseriedain

firs cond et 6b are offset to each
adgttﬁ)é‘rné?é SS‘FP&?E? AP SFObF%IHFgr egion or point in the
inside of the container. The first nozzle 2 is
configured to direct the water jet 6a at a positive
angle g greater than 5 degrees with respect to
Exsortl¢ 231 , preferably between 10 and 35 degrees
ALEHEL bc}iﬁalflﬁ’itg\b%%ﬂa%@tvas ?&p%@ Dsifg PRORater jdiaht doedtet

i npacts on fhe si % e cont ai nerT Pr ef er abl ¥
tepperagire anthd Sedicanseapaicrt amoIeRbleRiPgrir Thirbavrgee wa
r@ﬁ’:ﬁ&@b Bisp&sing thelighitis bVerﬁMab@ﬁP@VdSﬂﬁfne&if cap wabditled whih ice

h h
5 petors i s d e S PR ot PaRE et R R Rlree
(ﬁ&ﬂgtrﬁnbed)/\mrofnte ipdemejaatl abgled py 80 degrot yn he d}net:ﬁwmecvf tbe a}mie
10 I
peggengﬁi%ga\%gc? the gﬁgﬂﬁﬁ%{ Enéc&%!l jePQal b&rthéltln ﬁpféf'}?ekﬂld%ul Pa‘ﬁ%scf

conta trat e :
Flbivgateend linearerefacély of WatrT (a5 me?ﬁamt/ »and ue20eav/sirespectively.
Tllﬂsai‘i'fu il m%@ﬁ?@é‘t& bOtait Rak bflﬁrétfﬁ sift® aR@Bb M Rhs dtg_ﬂS&tsed at 10
erre

nmbi nation o es t tai
my{y flpwiraterilylinegp Veopi%e 33&&”%“‘%?@%“}/ gbte Tisgiid esigenpate
weposhoppal i ty, at the pr eV| ously defined specific foam
condi tions, while avoiding splashing fromthe cup. The
di spensi ng device further conprises a third nozzle 14
Na fiduidotitificationzinsl ©Bmfwith kigh foan-terliquid s plée wiereatbgerged.
thujtﬂef‘ tfo%ﬂ%ﬁ% %Bng? | ?gﬁ@ St ahe ﬁeéﬂhbieha%ffeé}ﬁmeo&tth a uniform

or. stream concentra éé;k
dlatm@uaoxs ef:&mif hubbleswas é%tﬁtctm détpea%?ﬁl@étml%tttenm%ret
N6 QpladinefromNag ehead behitdl5 are oriented so that the
concentrates are preferably at a level sufficiently
low to be rapidly and entirely wi ped by the water
streans. Preferably, the concentrate so inpacts in the
contalger at a | ower height than the water streans.
—-ﬁ‘%%fz‘ab t he nozzles 14 and 15 direct the
Awﬁf@enomtammgbavem averdpe wagPEPHEd weag two Hater 2¢8s and a liquid
Bk F§§ at aﬁ'ﬁ’cﬁ@n’t@&ﬁf)&ﬁﬁ?é ¥nder E&dlt@orﬁ%%\ﬁgéd bPEkAMEHIE 23 but

nozz , 4 are connected respectivV
UHRE #1} @tidatm@b E9RCSHITHA OEFIY TAeTh ﬁgerﬁr%§§ﬂ‘¥°fé%%ff%am Gt (FG10
sﬂin%' Baséd a[iﬂi?f‘anﬁ)a ezll) whi addedl duenddidpensiniz, of whitenal lcoffise
roducti o both hot and col d beverages, either
c ﬁﬁﬁf Ppgraga 0 or the source of diluent itself can be
aSSOCIated to a thermal exchange unit. The supply
ARGl B Sp FERR AR P AR T Riip R oo Ats oo aR
acﬂmu@mno@ptaslung Siongheichp e obseavdidngs.  Pr ef er abl y, t he
t hermal exchange unit (not represented) is of the
on-denmand, tankless, water heating/cooling type,
connected to a water tap line. In an alternative
a hot water tank or cooling tank can be

E@E‘?ﬁgﬁl _
Alqusﬂ? ce Icg;ittétll@}gal%qvgrarég?)gf%etgg ?/ggﬂre%%@& uﬁlng G0 %Iterjétg hl?&]g ﬁquld
comehirgs neambiontdempemturg uhde somitttoltsqardvlklg@hy Egampleaid but

c.0 r

SE R R oS o i I pRYC RO, SR and ffonm
agmtéFGHéSlhwte)baS%@Uf@mhgﬁﬁ) a peristaltic punp. This
type of punps allows pulsed water jets to be
generated, providing the advantage of contributing to
the m xing of the water and the concentrate and to the
production, amount and qualify of the foam|ayer
formed on the di spensed beverage. It will be noted,
homever that the perlstaltlc punp can be replaced by
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i ndependent of each other to allow easy adjustnent of

their respective orientation.But the water nozzles and
woOhersponoent rat e nozzl es may alternatively be PCI/EP2005/008989

constructed in a single integral or unitary unit,

t hereby preventing disorientation and facilitating the

mai nt enance and/ or the repl acenent of these nozzles.

i call t he diameter, of..ejectjon, orific f r
A RSBioheobs tivgtog B GaBsRuifiaBEhl PBn B0 s Sl s
additionpmoe eplpshefefrainltite Quplwasot8ervadd i s nost preferably
of about 0.5 to 1.2 mm The |iquid concentrate
viscosity plays an inportant role in achieving a good
m xing and dilution with the water for the production
Eiﬁmﬁggégh quality beverage. In a preferred enbodi nent,
Albbeeregneenideas premeabisiyg ive wetkertsed ambidnt tentfestnzrngd a
from pref ey abl out 1. - J L Qm ARo;
anpls s G et BPOH ap bl RESURLERE BRlalidls PR ARRHy
Examngfle 23 bliusiigan app]Qiode e thentisfued penseeiraibl y t o about
3,200 cP, even nore preferably to about 2,200 cP, and
nost_ preferapbly to about 600 cP. It should be noted
Ne fignidssratifieation, andfeam Wigh bigh ﬁgﬁmﬂ?-ﬁaa@ﬂ TR YPELLSCRY 4
Futfder, G0 vidisTve st Satile hh@utiMana dggesldbdppengncdowith ahaidoihe

control of e unt of foam created qn t of the,.
e R Sy S e D S
Nb gplaflaagitohethe caygess shseried. be controlled to range from

preferably about 800 cm’'s, nore preferably from about

2750 cm's, and nost preferably from about 1100 cni's,

preferably to about 2500 cnfs, taking into account
E&&@?e@7higher wat er velocity produces a higher anpunt

of . Toam, However one will note.in HEIE LasBect t ha ent
AViey OWFIgRE MRHRIZPATGE PERE £0 MAKT IS At UAYESPPCRRiTateb Appien
teRipRR:dIra e eer(coadiyiohapgeided b [Exaphb e xbingenadditional

spl ashing. .To achi ev i ter fo. €100
o< s Byt St R st o Bl oy VG b geBurine
dispamsmgtaf atates an@thet jnise gpieentrhtgnd, | i near vel ocity
shoul d preferably not exceed about 650 cnfs for
preparing a beverage w thout foam The water |inear
Whonmngensous havesese @8 didrid siaitisation) with nefoay avpgpbgerved. In
ad@dd, Qb splasitifg fBmS chftwaddbdeyvedont rol unit 28. The
water flow rate also plays a role in the production of
the foamon top of the beverage with respect to the
initial foamto-liquid ratio and the stability of the
Efoa§:§%ter delivery. Tests have al so shown that the
“oh between concentrate viscosity and flow rate
Aplizy beveragaonef iacavas prefaged wHingiiva Wefer Stspadiagpicy liguid
| ' Ml OHAe E N ERMIPRIS but
cﬁgpht?ﬁg at ﬁﬂ@@ﬁﬁ&lﬂg&atuf@ﬁndyr %ﬂd{tlé&%s%gZOO Cgs'ﬂ 1

1aving a viscosity on the order o , such as
ugipg B Jiice LiIMICOReIHRICAB AIYRS AR ATHICAY 28F 1 he

concentrate with the water requires a water |inear

vel ocity of about, 1800. : ile.for less visco
Ao e N g el SebBet ol iR saEe
addiors wolspashiog fioeethe onp eas pbieeveda wat er | i near
vel ocity of about 1500 cm's produces a honbgeneous
bever age. Moreover, to avoid stratification of the
liquid portion of the beverage, i.e., the anount of
EretpledPeneity of the liquid portion, care nust also be
t n j ' Lt et AT Qe P
A IR oy RilhY G E R Beper R HE) QL s P8 a iuid
conaguirate ebtwbisnt tamperatvee t hempvibion 96 water jrds pisnarst jghés 15
| ' ' ' 0 degRRAN tNediRRkbY of the
B b ot e e
stratification was observed with viscosity bel ow about
2500 cP and water |inear velocity greater than 1800
cms for liquid concentrate. Interestingly, tests have
al so shown that beyond a certain value of viscosity
(more than 5,000 cP), the increase of velocity and

N
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performance desired and al so on the room necessary for

accommodati ng the nunber of concentrate nozzles
wano@ngedowi t hi n the perineter defined by the war@P2005/008989

nozzl es. Figures 3a, 3b show anot her enbodi nent in

whi ch the food concentrate nozzles and water nozzles
pl@{r;.g) ndtﬂu@di@@th@iff%rbﬂ dhe AscBMitE] eVﬁ/a$ vedibalph aoth. pefjendicular

enbodi nent may,.of fer. a. w der, chpi r_iyar
oIy SA0p e At et Erlp e R e O 2778 B e
regpeetivalysT tentopid ceentrat gentasinganiflopubteist ovgar end aglifesswas

aiffend 83RO BAL Aol WA 07 RARE LB of the

liquid eericenfirateivgar-€0Qel.shows a shower-1ike water nozzle
2a in angular configuration and a vertically oriented
f ood concentrate nozzle 14 Figure 4h shows a

Ne ROWS AP Rt & s 2T B8h RreByAA P PG bR

Fafdr, thelm Weistvietpdtible aid @iff, add desimbh dppberanezaities uidtym

.15b. ..Fi qur e .Ac ows a.,vertical.ly oriente .
iR S Srp GRS i Ry & 5 hspba SR smpspature drink
Nosplesttieglfromntbe oty wheolserztle 14c. Figure 4d shows two

shower-like inclined water nozzles 2d, 3d and one

vertically oriented concentrate nozzle 14d. Figure 4e

shows an inclined shower-like water nozzle 2e, a

Egﬁﬂﬁ@g@]ly oriented single-orifice water nozzle 3e and
a vertically-oriented concentrat

C e,N0Z | e 15e. E'g@ier 4
A gpTISHEoRaRIE R PeHR Y A PSS GPPE TR YT aTt Aoz 47 194 4 liqui
combehteatdy g dnhtsiedtltympsrhtard wder contiétivin previdaiint Bxaidfle 29 but

Fi gure shows _an .ingl | =Sk
s ] SRR PR it oDty al G A SR Pl ol B s
adslad isring dispedsingadf voxeriapdicofes eantainvgcoacepkratend a
vertically oriented concentrate nozzle 14h. O course
many ot her variations of these exanpl es are possible
Ahpmogengong bayerpes{ne Lngidi sHgtiipationy aangdpim wisogsgved. In
addesn, ndRPlaghihg 6bnithesep wessbserwidt hi n the scope of the
i nvention. Anot her enbodi nent of the dispenser of the
invention is illustrated in Figure 5. The di spensing
device Ib conprises a first diluent nozzle 2, a second
t nozzle 4 and a third diluent nozzle 5
%#gggéd respectively to diluent lines 20, 21, 22. .
ATieéfeg Conteining hryerage @as prepaed GRS WP tYale e sl qcadadiquid
cOHeBRB18 St ARROHEEMPQatuieunRIDeshdiits (RbvildOby BxdmbBleRodue
associ ated 1 n diluent communication wth %Bng@i ogd 23
ugipg thediagid FnGeEARANGHIINE PG OBHIh ST§H& PSS 33 FHERTY
adedp wWater conduit. The pressure of water supply is of
rom 10 to 50 psi, typically between 20 and 40 psi to
provide a sufficient pressure in the diluent |ines and
Attmnategeneers beheragd @w liqaidestratificatising wiithynol feamiveas observed. In
- r. tors 25, 26, 27 are
o g S e O G et 1 me 20
21, 22 to vary in controllable manner the flow rates
and vel ocity according to the beverages to be
Epsraple@d. The reductors are associated in signa
0 nj [ 4t h. ralLer j | TEHA
ATRRER S pRpatie ire 5o SR nPE 4°€ ah@al B gy B
copeniratg abimbigntieaipprgume vnden éowha@rrsmrﬁ@,deg by Essnpls| 28 but
; : haRsndddia@f t ware(s) stored in the
u%g ?ﬁgﬁ&gﬁgfga%%gﬁgggggtg? may be any suitable flow
reduction device such as a needle vane and the |ike.

NoNiduidPasgiflzh§ory ahd &ain with @sihrfoh-tbllnpid adb eieds oietiled.
repl ace the flow reduct 5-27]9nd so_be Hﬁced.
Fiyehtsr omnaentery PP 200 el aRdlesule rnditrake SR admifam
lines 20, 21, 22 at a tinme. However, separate controls
of the flow are preferred, in particular, since one of
the diluent line, preferably vertically oriented

diluent line 22, can serve to ensure a sufficient
amount of water is delivered for proper dilution




a press-fitting connection or any sort of referentia

pl aci ng nmeans. The container (e.g., through the bay)
wandovorobe(s) assenbly are preferably non-noveablEe2005/008989

However, although not preferred as adding conplexity

to the dispenser, a rotary mechani sm can be provi ded
disigibatibovf real Bt 1dsheas dibsgeatinntispeayedamsbiagzahpdratire drink.
Naseﬁgﬁh% %eliglve to egc% ot her. Upon actuation of a

2P from e PP w28 Qp%Ron board associated with the

control unit 28, the control unit 28 causes first the

activation of water punps 24, 25 and the opening of

wat er valves, if any, to produce the water jets 6a and
Esmpla33ir via water nozzles 2 and 4 respectively al ong

A8uich b3k pRpred u%ﬁFgQ% v@a@értj &ts Bh® Hﬂlﬁ@fd%oneé}iﬁra%t L8wichbe
wat er nozales and 5@5 y entg so that the wate

teppeEAEs Ua %rceedtlﬁa%,prﬁw ¥ fxpmplctsby psingeniandingral of

cditenteAe bRiEsad QgerﬁtA l@hcgh)fsmeeﬁfctamt agdrt hoy ﬁe1$\rbtaﬁdurﬁl@
as afogﬁnent 0 beverage desired, such as

digprostps “Qﬂﬁéga%FHBﬁFCO% %? unit 28 will also

activate thermal exchange unit so as to heat the water
Ath%n{o %n%ﬁé 'b@s%% e({ﬁB ?1ﬁﬁ'fd%r§t1 &f?)‘ilg Rhith W tharh 8y RloBServed. én
act | ecte concentrate punps 34
@hu@5n0@pbdvngandnqcmenmannwnnd openi ng of
concentrate valves (if any) to produce concentrate
stream(s) 16 or 17 or, both 16 and 17, in air via the
concentrate nozzles 14 or 15, or both 14 and 15, al ong
gabhpls 332, 33 or, both 32 and 33, frontconcentrate
sou bot h 30 310 tity
Adfic F‘ée?agc\en‘@asc%ﬁ%aeﬁé Psé]tl%pwo W%t%pge & ‘ber e uﬁ% lg'gﬂp
coreanthatel aconticn| tempéretupBumsisu seslitidns poviged mExamﬂe 33put
uﬁﬁ t?h% juidk llH&EQoﬁé‘en%@ dntajrife 2 MRifokiASehton the user's
/i on e control unit operates the water punps
mnthln the range of flow rates that corresponds to the

SRInRSpleREbUR rbe%tgge ﬁnbllialaﬁfstx‘éﬁﬁ@&tidny Wity o aGidsrobkdreet. by
sﬁfferent ﬁP p one%p .g? ﬁ_enbodlnent t he
?@b@?ﬁpa§leﬁ PHIfP SHP B9 g the speed of the
punps. For peristaltic punps, for i nstance, the speed
s ¥ %n &d ut:tat V86 tHABtHe Hﬁes\éﬁ’ﬂ ihB@Riofdinat bédleadhiteR wilte

punp hi another possib nbodi nent, the food product
redérspants arpactqutnruegéa@dmantt ezdst:h tsrma iHugitation Iomhee)rmlcmws of the

d d f
gt Nyfrofsano i ebn ek b et et sRlin B jtnout
ARSI NBoh B trEeEpiRearRiticHSd §ftihis Anwentin BYfidddybystt bisktnged

mechani cal val ve means such as a needle or the |ike.
chihes. fflop exanepleiciepending o b apabreyandiipe of bavgrages to be prepared

eIectron caII ' .
e B iRieb oles g cGRRMes atP G Ry S R Ak g
2%6 hgaed) freferabty Witk ttfeointpreﬁélhg devitdprotiting/ayastien weter
at all ows dosing of the diluent and foaod conponents
Jeéﬁ anghyped spjifbernecntpasteer, thatimpaghia ths ¢apiasriBtrHeRing
unit is configured for controlling the
p%%%ﬁgg@§&§%V|ce for substantially ejecting the dil uent
andFéoadmptyypaile nite( shipsofithe amatelr goth ynd/\mﬂcema:te stremints
overl ap per| EXMQere oth di l uent and f.ood
g@tﬁﬁ?ﬁe‘n Brifrgisya R 3R @@e@nylswel@ﬂ@aa%té UBIRg WatRTigthgnd
ool shiofih e BF dlggaiﬂent & SRANS ForBEHBLL diStar, square,
shortene Br ef er a unit al so control
titbalgley oval, ch:-lmitg; er bﬁteeptesst—semmml slm:‘eohlevmdt Qre c@ﬁtdeaclso

A N e

The conpl etion of the dilution can also be achi eved
advant ageously by a third stream of diluent of | ower
vel ocity but higher flowrate then the first and
second diluent streams, in particular, when |arge
vol une beverages are deS|red e.g., of nore than 110
m.. It should be noted that control un|t 28 |s
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A cappucci no beverage was prepared using two water

jets. The position of water jets are: first jet is 15
wdegreme440drom vertical) in one plane and angl edCDEP2D5/008989

degree in the direction of the plane perpendicular to

the first one; second jet_ was vertical, in

thisehpbetthe eonsentipite negzlesprdinaap R A ImeRD ﬂrrecrnaar fprepf

o BhEenl S caRiol 0 pBRtecied R REGRARLh (aon.
and coffee was dispensed at 10 m /s romrrate Wi th
linear velocity of ~ 35 cms. Viscosity of the liquid
concentrate was -600 cP. Water tenperature was 85 0C
the concentrate was kept at anmbient tenperature. No
liquid stratification, and high foamto-liquid ratio
(about 0.7) were visually observed. Further, foam was
very stable and stiff, and desirabl e appearance with a
uni formdistribution of small bubbles was observed in
di spensed cappuccino drink. No splashing fromthe cup
was observed. Exanple 2. A nochacci no beverage was
prepared using two water jets. The position of water
jets are: first jet is 15 degree (fromvertical) in
one plane and angl ed by 20 degree in the direction of
the plane perpendicular to the first one; second jet
was vertical in both perpendicular planes. Flow rate
and |inear velocity of water jets were 20 nl/s and
about 1800 cm's, respectively. Aliquid concentrate
containing mlk proteins, sugar and cocoa was
di spensed at 4.5 m/s flowrate with linear velocity
of about 15 cml's. Viscosity of the |liquid concentrate
was about 5,000 cP. Water tenperature was 85C, the
concentrate was kept at anbient tenperature. Stiff
foamw th high foamto-liquid ratio and no |iquid
stratification was observed in the dispensed drink.
Al so, no splashing fromthe cup was observed. Exanple
3. A nochacci no beverage was prepared under conditions
provi ded by Exanple 2 but with flow rate and |i near
velocity of water jets of 30 m/s and -2750 cnis,
respectively. Stiff foamw th high foam-to-liquid
ratio and no liquid stratification were observed. Foam
bubbl e sizes were acceptable but |arger than in
Exanple 1. Also, no splashing fromthe cup was
observed. Exanple 4. A nochaccino beverage was
prepared under conditions provided by Exanple 3 but
using a liquid concentrate containing m |k proteins,
sugar and cocoa with viscosity of 5,400 cP. Stiff foam
with high foamto-liquid ratio simlar to that in
Exanple 3 but liquid stratification (poor mxing with
undi ssol ved portion of cocoa concentrate at bottom of
the cup) was observed in the dispensed drink. Al so, no
spl ashing fromthe cup was observed. Exanple 5. A
nochacci no beverage was prepared under conditions
provi ded by Exanple 4 (concentrate viscosity of 5,400
cP) but using water jets with linear velocity of about
4,000 cm's. Liquid stratification and splashing from
the cup was observed. Foamwas stiff with high
foamto-liquid ratio. Foam bubble sizes were slightly
hi gher than that in Exanple 4. Exanple 6. A nobchaccino
beverage was prepared under conditions provided by
Exanpl e 4 but using water at 95C Liquid stratification
still was observed. Further, no splashing as in
Exanple 4 fromthe cup was observed. Foam
characteristics were also simlar to that in Exanple
4. Exanple 7. A cappuccino beverage was prepared using
two water jets. The position of water jets are: first
jet was 15 degree (fromvertical) in one plane and
angled by 20 degree |n the drrectron of the plane

] M Y o Y |



No liquid stratification and high foamto-liquid ratio
(~0.8) were observed. Further, foamwas very stable

wandoegnifhd (~ 200 seconds by "sphere" test conmpar@E206/008989

target 8-10 seconds), and had desirabl e appearance
with a uniformdistribution of small bubbles. Overall,
quality of the foam was f&I38St o be simlar to that
prepared using steam Al so, no splashing fromthe cup
was observed. The foam stiffness ("sphere"” test) was
nmeasured by placing a 5/ 16" nylon sphere on the
surface of the foam, such that it exerts a nornal
downhar d 4 fodrrodyt{ disPERssT FOREEB%ds required for the
sphe pear beneath the foam surface was
e[(gﬂ&c?gtgdﬁ%@egsed as an indicator of foamstiffness.
Exarmllasﬁone/kllmapnmz]reno bever age was prepared using
two water jets. 1%ﬁlfltlon 1 (#3 ets are: first
j et 4téeafsortrefa%é°f(1r’9 YRGS 184 AU K % Fe pl ane and
angl 4. ;@%&%9@9&% oﬂe'ﬁth&‘?zléj'aﬁ&‘?t' on of the plane
perpendi cular to t first one; second jet was
verta dcﬂiveryﬂdymercopmropegdhec@rl@nt muacmetg thandituent figzale andithe
d linear vel oc e 25 m./s ~2250 cnl s,
foPa§B]é‘B‘Pl?%F‘§}med9ft%‘Ae/£° C&H]rpﬁn%%ﬁ’%‘ﬂ?’r ate was di spensed
?/It e f%ﬁ&eh&h@d@n’&f Sewdd dhdldongies andboffigir¥d Slchth&t théliiuent

iquid concentrate was di s&mnsed at flowrate 20
andl foed wmponenh@raremtﬂdd”mmﬂlqﬁﬂwm dddrpd conppeentnezzles, of

t he .m.l k of fe ~ and
hBGeTh 5 B Sy Ol SRS SILER1 8 B Symd®

CONCRRéERIRS dWBIcey H@@&e Ald dhbntenizzicanpiirttticafiyored for

l'iquid stratifijcation and high foamto,ag_l qui.d rati.o

T e R
dlz‘ﬁgeﬂggge i (pth!s 3 a‘f\%%stV&feMm%héPlvﬁu /R %e%h{aﬁ{@? byd %thfnf a

phere” test), and desirabl e
Vei@ﬁ’@aaﬁgn:effamtlvdntcacrm‘w fwbulenidestndi Ilethdnth@ ffoaimjmponent so to
bUberE og/ II quality of the foamwas found to be
Profeq the feas oy prepared usi ng steam Al so, no

splashing fromthe cup was observed. Exanple 9. A
cappucci no beverage was prepared using two water jets
unde2. conl@ih¢ dispeserafielaied., ryghe@aﬂm dlugninerzlgds erpiigrasfor

th |inear veloci ms. No liquid
eJJ§ftrI§t ty? AHlusat SRoaRy &t afnoal?lgoay rePatﬂV %s%%ag nsed bever age.
However, spl ashing fromthe cup was observed. Exanple
10. A capguccr no beverage was prepared _using two water

j et s3undelhedispRnseiorislamol Pifd v hisyeisherdilugnigiaggle i¢ futher
SRRRLE O} ek B8 oLy e o g
wiidhehé didwenoftrdaheinplaatseonphe peedilcidevalltaadiordoftomsif tlene;
second jet is vertical in both perpendicular planes.
copaiPplgui d stratificati on was found in the di spensed
beverage. However, a high splashing fromthe cup was
observed. Exanple 11. A cappucci no beverage was

pr epdred ke dxgpdm,ser mmmon,e ef slaimsiér2 aohdvheigmgelivery device

sl st gorgle ot contiired il B skrraet B o

%eg%ﬂnin@d E%a%aﬂéo?ﬁ%ﬂﬁa@i@n Q&‘dﬁﬁ%@eﬁ%&ﬂ arRI REhinGAleldtithange

oam was observed.” Al so, no splashing fromthe cup was
effbaoe e grodEseaaalyer qufoam qnatbpf@drm@d@éwéﬁl@gethm@lo oam-to-

prepar ed usi WO . n |
RGPl A e B Bl 06 Fo! S Ot ftispensed n
Q@%&ﬁ&&glyﬁlégtpgis No liquid stratification was

ound I n the dispensed beverage, and no foam was
observed. Al so, no splashing fromthe cup was
observed. Exanpl e 13. A chocol ate beverage was prepared
using two water jets. The position of water jets are:
first jet is 15 degree (fronrvertlcal) in one plane
and angl ed by 20 degrees in the direction of the plane
perpendlcular to the flrst one; second ] et was

1. . “AZ 2 oy



degree in the direction of the plane perpendicular to

the first one; second and third jets were vertical in
woabds/openpendi cul ar pl anes. Water flow |inear vermerioy008989

was -1200 cm's, respectively. Coffee and cocoa liquid

concentrates were di spensed qt flom1rate 5 /s with

li near vellscdisnengs of a8y eng ef clyjmsyd o tihgrety éﬁf’?rﬁi g the

reé@ﬁ n? Hﬁ%ﬁﬂi% tﬁ%]?%tﬁlﬂgﬁilg glln%{%p@ %\4 Bf %ﬂg’ ﬁl]ﬂﬁilirfg or diluent

mﬁﬁ%ﬁ@emﬁmdneocoa liquid concentrates were - 10, 550
and 2,200 cP, respectively. Water tenperature was
850C;, concentrates were kept at ambi ent tenperature.

No I ¢ qui Lh9Bn@BEcIBngN foRTbiRs bbmphising at i 0
(-0.8) mg¥%;%%%%%%§g hg the %lspenégd evéra g :
difpentingbay texfigunatsfov ezopiven@bbentaine a thef chsp(ensm@ tocatipy for
‘sphere"” st conpared. to .8-10 s), and had
reaeégllnlgélgq @Ogy?ﬁcéié]fsg&‘&@”%nt%deiaqﬁﬁppg fdi stribution of
snmal | bubbles. Al so, no splashing fromthe cup was

observed. Exanple 15. A cappucci no beverage was
pr epﬁr ed Tisd digpeneer ofang ong et elaigrsdeto G ovhgrein Gregliluent is water

r{%éﬁ% gqo c&%on@ﬁn};a ﬁﬂ]?}ldbcﬁglcef rgper | Eﬁm "fodd oe ot ggevera(‘gﬁ g:)r%duct

cdnBedtrf8Ip containing ice (~I/2 of cup volune was filled
with -1.5 x 1.5 x 2 cmice cubes before beverage
di spensing). God mxing with no liquid stratification,
and gh a
ap pegr an c%eﬁ%&] %%b%m? aﬁ\?\% Pégg I% éllrlsf/%t & t‘%g ?62% g%%gl%m nozzle 1s
coilfigaddabehd khadluexaraatreis Ibclindd &ﬁq&xpmcm iveichidwemangehavas
di spensed over ice using water at anbient tenperature
degiResr condi ti ons provi ded by Exanple 15 but with the -
first water jet inclined by 5 degree fromvertical. A
| ot of splashing around a cup was observed. Exanple
17. @& cof Th@dispmisai ofi ahegmb; wereagie theakilupnteparkeds ewifigyred so

b reb®at i She RSPl B Grtenof Frl Do oi Bt
water jets are: first jet is 15 degree (fromvertical)

in one plane and angled by 20 degree in the direction
of the pl &h@dlpmermf agyloae of elaimel 4 9.9vhesin it fyeberrgmprises

J'S%ff)gyl\gﬂlder}% [‘nﬂ%zg? pro c1gg targegc%%dpcﬁl?lgﬁtcs%]e t}?it ﬁgqgs gfll ?ffvmtemal

ofbtton?Ran of fﬂe&onfaﬁ&p ecd ldéeﬂu)h wiike 151 b ftfat ejnd:mmee tianalia of the
containing mlk proteins, ar and coffee was

fight didaerd stgean PIPdu?ﬁd/’@Omlﬂé‘%/\ﬁ’fSég’éuW {I?IZZEQ near vel ocity of

~ 35 cm's. Viscosity of the concentrate was -600 cP.

No liquid stratification, and foamw th high

f oamit.0- | Thedidpemtt of cdginel @ vderane the seenridnbluent mgaievia s
very stable and stiff nd desira ce wth a
OFRGHIERECR AR PRI TG C ARG (oD SRRy i n

di spensed anbi ent tenperature drink. No splashing from
the cup was observed. Exanple 18. A coffee-containing
beverlage s dppepear ethnysinggpf plmmsvéatt@t 1, Jvéteselarﬂ@ ¢elivery device

gglie ”8%{‘%{,8@%@?%@“%% eést nggii}ﬁetzxﬁ Wgngﬁa{ diluent flow
?}.& lihakee @mem&&l MouvBDhihd 020M@gaRd 10 b6 ©500 cns,
I cone base anti f oam agent (Basil don Chemni cal
r@pmﬁa{nwf Oxon, UK). A shot of the antifoam agent was
added duri ng di spensi ng of water and coffee containing
concentrate. A honogeneous beverage (no liquid

stratsfi cahbaispendet b E10int ORRVIVREn %ﬁﬁfo\d&@ing hfoamed beverage,
addi tion, no splashing fromthe cu

thetisdivorydicicaiprantipgred o delivasdiloen fgqnh theglilventaroggle afa flow
prepared using two water jets and a |liquid concentrate
at ambi ent tenperature under conditions provided by
Exanpl e 17 but using the [i qui d concentrate contai ning
m |k proteins, sugar, coffee and antifoam agent. A
hormgeneous bever age (no I | qw d st rat [ f| cat| on) vv| t h



tenperature under conditions provided by Exanple 20

but using an additional concentrate of antifoam agent
WORWe@28i0b i cone based antifoam agent). A shot ®8CTERE005/008989

anti f oam agent was added during di spensing of water

and the juice concentrate. A honpgeneous bevera n
rofe e gkt Yo g PO B APDH Sk LAY g SHS R 000 S

Rt R
bevabar 1 pet $00McP.a juice |iquid concentrate at anbi ent
tenperature under conditions provided by Exanple 20
but using the juice |iquid concentrate containing an
ant i { pam Paeal dnE G P cRlihi180RReRASRE ﬁi&hbifng%_“fb%&ﬂ?)éveﬁge,
honogeneous é%erage no liquid strgtlflc tion) wth
thadeliayledse shsafigwdd td delinadditticonfromchs pileshnogzld atarfiow

t he cup was observed e 23. 0 e- cont ai nj.n
relsdn g e i (s B Ous s SR e
arld&IP IRl dShoad ifa LibfilicencAfsRHal Rl vAcodifPb&Reen 5 and 2200

tenperaturé. The beverage was prepared by di spensing
cR.he liquids over ice (about volunme of cup was filled

with ice cubes before |iquid dispensing). The position
of water jets are: first jet is 15 degree (from
vertigal ) Thddigpsas@d Faimng, aneletdfobyrodciie amea-fbamede
direction of the plane perpendicular_to the first one;
beyeregpdhs deliveny dedes is cartigwiediodeliver Ghisat Eomdhe dilugnbgozzle

Howrate and |i j ol I
A E e L R
criRNeepdctiagle, adithafoudrgmpbhdnt iy oligiidsoncngate hansgaofifoesity

was dispensed at 10 m/s flowrate with linear
bejwpeses 94 840 P35 cmi's. Viscosity of the |iquid

concentrate was -600 cP. No liquid stratification, and
foamwi th high foamto-liquid ratio were observed.

Furtber, Thadispasevdiclaimtldbivberzindfos prdducingndodeoamedl e

Wt i f di stributi. 1.,
bR LLC Sl et PR e Br e Bitaf o R iugmt porte
atg&m{‘a-te Mot S pinashenstith 0P Bedeen abdut Woen@he exikesd 18xaanke

A cof fee-containing beverage over ice was prepared
crofsi regpactivelyaanskthp &xosl compoaentiigwyliduid sapeshtrpigthavigg a viscosity

mbi e t rat ure under conditions provi ded by
b%&?ﬁbﬂ%mﬁgggﬁggusing an additional concentrate of
anti foam agent. A shot of the antifoam agent (FdA O
silicone based antifoam agent). was added durin

di spthsi nghedispenserofzay oas pf daingphicait Wh@r%ﬂ]@gwﬂg%ﬁné’.ﬂle
) i = . it h
o AR e B, SRR b et 0 61 Mo 18R o
the cup was observed. Exanple 25. A coffee containing

bever age gqver. ice repared usjng.two water jets
and B0 qURECiSBHEET RIS B VERBILHhe SRR aca s e At
1595k LHERS P4 Ql\éhfé?éii_O?Eet%?éléigp.lleana%_.(phh‘in.US' ng the |iquid

concentrate containing m proteins, sugar, coffee
and antifoam agent (FA O silicone based antifoam

agent). A eneous. beve no,.l i gui .

ST a1 cART ORPOTREL 8 SHo o e eliolqozs comprises
pREHity bPBAAR 18 RirAsDpInthlty OMBulchs Fotbhin@s sRBsEhaRU.
Exanpl e 26. A beverage over ice was prepared using two
covfigurationt s at anbi ent tenperature and a apple juice
l'iquid concentrate at anbi ent tenperature under

condi tions provided by Exanple 23 but using an apple
juicepas trhe dlspehsbotRARERBOF dlafns Neb 19, Gidietin the delivery device
stratification, and foamw th high foamto-liquid
corapiissswer e observed. Further, foamwas very stable and
stiff, and desirable appearance with a uniform
distribution of small bubbles was observed in

di spensed anbi ent tenperature drink. No splashing from
the cup was observed. Exanple 27. Ajuice over ice was
prepared using two water jets and a |liquid concentrate

- e



A honobgeneous beverage (no liquid stratification) with
no foam was observed. In addition, no splashing from
woOhespapionas observed. Exanpl e 29. A cof f ee- CORCTERR00G/008989
beverage was prepared using two water jets at ~ 4C and
a |I%UId concentrate at anbient tenperature. é
posi alilenst eie diliteat pyrep sonfiearedripr pympige thedijusnizgmdhe diluent
t
o FTIETBPbs MR 308 B0 00 ot oldie e
lehdt o8¢ doneit sseaenadj et was vertical in both
perpendlcular pl anes. Elow rate and |inear vel ocit ofh
wat 3t 1§ast ane kg peEpRORESwRd forﬁ%mt%ﬂslhs ORI g the
o A e S G A TP Ll sh B T or R
sufficieatrflovetae farpreodfucingldbe atritast o Hrodsbypondnt streanh.i qui d
concentrate was -600 cP. No liquid stratification, and
foamw th high foamto-liquid ratio were observed.
Further, pag) S‘Qéeﬂcﬁfcyalﬁt@bbvﬁe@ﬁﬁthé fat fehst AMBGS ﬂﬁ%ﬂlﬁlﬁﬁh@
appear ance with a uniformdistribution of smal
cdnifiigbtedso delivarpsbses efthe dilging pefioddompohenit  t errper ature
drink. No splashing fromthe cup was observed. Exanple
30. A coffee-containing beverage was prepared using
two y@at er TheliBpéHser oftfaim , dvheieditihg paape ary peisiltat pumps,
anbi ent tenperature under conditions provi ded by
g@Ex anpbs ceotrifugal neRg Vane BHEPS PigHA TR PERPFat e of
antifoam agent. A shot of the antifoam agent was added
during di spensing of water and coffee contai ning
concgmnt r aThe didpiigsgfafdns 2l beeey faghex(mﬂnsmgj adcontroller
stratification) with no foam observ In .
asseipted grth thepglep%tﬁquﬁ@tfqlP%%&he\rA@%{?ﬁewé BEEalRsity-
Exanpl e 31. A coffee containing beverage was prepared
using two water jets - 4C and a liquid concentrate at
anbiemt t@h@éﬁpﬁmmeﬁUmg@neoﬁddhmsbhsﬂbwdmﬁﬂedwbkhvmyrkvme

le 29 but u t he..liquid concentrat ontainin
e L L e T T B
t@&ﬁf‘ BPsh ZVe?E&ﬁx%llﬁEl@ flobvareatst toaldjst S ttiodataMrdninear
foam was observed. In addition, no splashing from
Vﬂh@@cup was observed. Exanple 32. A beverage was
prepared using two water jets at - 4C and an apple
juice liquid concentrate at anbient tenperature under
COﬂdQ5I0n$h@ﬂﬁymﬁeﬂomﬂmﬁxanmwﬁxﬁGoﬁ@hmngamgm&ﬂkapgbaawd
juice as the liquid concentrate. No |jq
waththe flow seductss forermtrolmgthe Hew ﬁatgﬁalfdolaraﬁat 8619?% d
ratio were observed. Further, foam was very stable and
stiff, and desirabl e appearance with a
unifQﬁndiShéHﬁphﬁeﬂobﬁw&mabtdbhmbl332ﬁﬂhﬁhb$em@ddnga
di spensed. anbj ent te er ture dri from
cREeL i L E P LS P68 SR e SR L i e
dﬂﬁ%n@ nd Md"&h{j{ btﬁtast:eﬂﬁlﬂ Rretld r%b@r%d%@ BBﬂhQﬁl@teﬁtand food
i ent tenperature under conditions provid by
coneponEn s Be bimultasemglyosiedetti t i onal concentrate of
anti foam agent. A shot of the antifoam agent was
del i vered during dispensing of water and the juice

concent r atige pBRRPELASIALSE, BFENRT 3BRpLiFiAg laic@tiréller configured
stratification) with no foam was observed. In

f<aob@ntroldmg todediyegsteaving for gentingeliluen hefere @b@er gitat the food
o ideo AL SRR O AR H AR B e

anbi ent tenperature under conditions provided by
Exanpl e 32 but using the juice liquid concentrate
cont ai ning an antifoam agent. A honbgeneous beverage
(no liquid stratification) with no foam was observed.
In addition, no splashing fromthe cup was observed.

It will be understood that fhe present invention has
been described with reference to a particul ar
enbodlnent mhlch |s an. |Ilustrat|on of the pr|n0|ples

o a1 o, .

- .



/or concentrate streans of different shapes such as

for exanple of star, square, triangle, oval, oblong,
WOnRo0mihen9 cr oss- secti onal shape. I n variant oneCTmekms/008989

al so envisage arranging the ejection orifices of the

l'iquid nozzles closer to the vertical axis,tﬁ% t hat

of t3%e coPhechtneases of6Ry PRO! d#ms; I{oZ o PhEEE g‘?ﬁ nt

t he one or. nore e C j | B
L e
cdcB%,ahillQ Huid, 3heMse] high fhamekeponrkyetp, dlagpe nsgitional and other

conprising: a diluent source; at |east one dil uent
conegnitages, and 3 exbingfid thei§al corponent source in a liquid

form at |east one food conponent nozzle; and a

del i very device connecting the diluent source to the

di | ugnt nDzezdispaase dfhay boodf demsdnterd, sbarees to t he

food caonmponent nozzle, wherein the .delivery device and .

nozzihe §0osk O RIMERIGRFES CQE‘BHS?Sr?aRmEaHEV o Pas Fpmapnshf siices

CONMPARgLg &ﬁl?o%%cﬁglef&)ﬂl?_}ig&% Slitatienss RO cb@pbhent nozzles

conponent nozzles, respectively, in diluent and )
foe disperstny digfereanfiod cdinpentrtsy fromithe fand coppoasspurces in the

wherein e delivery. device and.dil t I
ciptiem b SRCEpUEgeYss erabenay st er el SebRates .
d%xtc [t RLaRE 66 e theSiBad tahp&iRaf h@Hlea tfbndispensingiacblctise

|Tuen stream i npacts on at | east one internal |
cahbinsencefivnaion sroranfithgifeds ¢przpopents én thy corfager éFH%g{Iﬁg\Pél the
to eat e turbul enc ' ifh the food conpenent
bog Og gevﬁﬁﬁ?@@é&{{cﬁ %eq?cg%‘%%g s %J‘%:Smgt 2. The di spenser of
claim1, wherein the diluent nozzle is configured for
ejecting the diluent strean1aﬁ,an angle.relative,to

vert p@al . The dispensey; afpamseie Qffc Béméilﬁ?’%9 °T GRRTETE 2

the dil | i i &10B4ti18¥E atkpémed.
g Gl ey AR O elrSy Rl SRBLLAL Ik Y P

configuration in which the diluent streaminpacts on

e e st devl L ) oLl ah RS SRR e
\Qgg@nf{ c%inﬁarrfeégé (?iYéac'ﬁ}ig depHae s@diehsdifl daBit MAa ZwabRI Bod Usipatents
g

or efecting the streamof diluent in a .
inio edehteinet et thasaks streagoefidilyentpimnan wickingtipa apgle relative to

vertical. a ithin a vel oci ' ; S
o5l 68 Bl B Bl A LB ILIR! b oo
vEREity ?atn%@ offBaRRett6 kicats tdrtatenad MeTm with thofved wbmpbeent so to
after the food and diluent have been dispensed in the
poshicathedpod progiictt east 1: 5. 5. The di spenser of any one

of clains 1 to 4, wherein the streans in the region
fromthe nozzles to the contai ner are unsupported by

any funnelTihggna@hodiof digint 3 Iy mdteesdt thendilsentus inetieed By mibhethan 5
di spenser of any one of clainms 1 to 5, further

depiept 1ebitivg faveitiédensi ng bay configured for receiving a
contai ner at the dispensing |location for receiving the
food product therein in a defined position. 7. The

di spaesser Tk msthodogclaimsdlair3g, wheneing soghed dilyent pigeam 18
diluent is water and the food conponent is a liquid
dirspied itp A1econtisIqyi d food or a beverage product
concentrate. 8. The dispenser of any one of clains 1

to 7, wherein the diluent nozzle is configured so that

t he didl uerheshetbadrof anyi onglofigladns 31 ta 3} evherein die seeend ¢ipent

nore than.5 degrees. 9. e di nser_of claim8§,
shiseas hoseﬁlf@eaia?a &Werr‘%%]fl-{garﬁ tge ilgsﬁfsﬁ jired so that the

di luent streamis inclined relative to vertical of
from10 to 35 degrees. 10. The di spenser of any one of
claims 1 to 9, wherein it further conprises a second
di  uent nozzl e producing a second diluent streamthat

i npacts on an internal or bottomwall of the container
at a location which is offset and | ower than that of
the first diluent stream produced fromthe first
di l uent nozzle. 11. The di spenser of claim10, wherein

o S g, o o - o,



the delivery device is configured to deliver diluent

fromthe diluent nozzle at a flow rate and |i near
woebmonigoof from 15 to 30 m/s, and 1100 to 2BOD/EERI0S/008989

respectively, and the food conponent is a |iquid

concentrate having a viscosity between 5 andeégﬁg ﬁg.
15. 3fhe dihgpeetbed obhanyeens ghckms dhér 7-rvhessn b phido

on-,f . bev. i’ ' [ [ o G
ro g R o LA s bR AEHEY ) ARSI RPN B 500
crh/@f @spRbeively. | i near velocity of between about 1 and 40
m/s and 10 and 650 cnis, respectively, and the food
conmponent is a liquid concentrate having a viscosity
bet ween Spang, gﬁ) of Elaint 8, Jﬁl;?eiﬁ'tﬁé)ﬁ'&a%Bm bn&it #oW i ranges
wherern for produci ng a non-tfoaned beverage, the
oftfednh I Srty 40wl s end shecfond cgupetnt 5 adejuid esnceitraie nf viseasity
the, di| uent nozzle at flow rate and at |inear velocity
coppprised QBT AR f@ﬂghﬁ*4o m/s and 10 and 150 cnl s,
respectively, and the food conponent is a liquid
concentrate having a viscosity between 10 and 500 cP.
17. The dTspenthed obinpene ofedains 3¢ ltapemwhereip theyelocity of the

wherein the dil t.nozzle ¢ rises at l.east,o
aile e Sotin bR R refuE BB BBt i ufRReons.
fohed $RBER iforBbd@tdanlificrendeareideity gngdivitien whivhzzfogmed
conprises at |east one orifice of a dianmeter of
faod pvastunt 9 farneeddn dhepcamtainerg, The di spenser of claim 18,
wherein the diluent nozzle conprises a plurality of
orifices to forma plurality of streans formng a
showgg heathemoihiog Wf ahy o of20aimEle td33pehsein thé syl one
of claims 1 to 19, wherein_ the delive S vice = |
cqdigpration selative fdle didyat and Ped strpmpanddhe §m §elogity range
j i t i ; t -
o S b Bl A Eer b R JRLCRAIRARRWIER 1L e P Rl
topliquddi cbtaimet ndthart a hémsge, aftee thdifbedermisineetand dilvgnilhiave been
I east one food. pur figured for punping the food
d@ﬁﬁﬁ%ﬁé%ﬁwﬁPBﬁmgﬁggﬁﬁgﬁaggtgone f ood conmponent source
to the at | east one food conponent nozzle at a

sufficient flowrate for producing the at |east one
f ood32onpbhenethodrof slaim 39, wirereing fogpapdisingot foamatl e vaage,

wher ei n, t he at st. one_ of; . i oRf |
oo RuSind AR B RunbNGRpEB e Ron s 654 s
aldGOHRIPER 6 @/ epbativilyyg ind Weabed orhpeheptizpdicqui®concentrate
peristaltic punps, gear punps, centrifugal pqus vane
haxings Viseosity hshwesgrh andness tham),06theP. apd Haaest nasierably hesween
1 further conprising a controller associ ated

1@??%9%%§§bunps for controlling the flow rates and

linear velocity. 24. The di spenser of any one of

clains 1 to 19, erei.n the deliver evi ce further
conpﬁpsesTgeB@ﬁﬁ%@§§ﬁﬂmﬁﬁewpmpf Oﬂ%ﬁngﬁgé§@H'8mnai

(o . t . . i d 4
R R G ALl Bon DR IBE, b Sl | fud 0
mlismadr 1 (valdotsiotom/s,28spediinesl yiand érestord obmpbrentis2dliquid
further canprisin ontrol | associated with the
COPCSHITAIE BAERS A Vf%PglEygl?éWS?q $ ﬁ‘ﬁf %We&’fél ow rates and
linear velocity. 26. The di spenser of any one of
clainse 1 to 25, further conprising a controller '
conf #iur e@hé oretlowimfranlylone gf ¢lniensdil oSk whelsizl restiagification
subst tial“¥ %ec inguakluent and food conponent a
OE%Ffﬁﬁ‘GQWB?Sﬁg %%i@% ‘Sher e both diluent and food
conponent (s) are sinultaneously ejected. 27. The
di spenser of claim 26, further conprising a controller
configured for controlling the delivery device for
ej ecting diluent before and/or after the food
conponent is ejected to conplete dilution and/or

m xi ng of the food product.28. The di spenser of any
one of clainms 1 to 27, wherein the food conponent is a

____________________



t hermal exchange unit configured for heating or
cooling the diluent to be dispensed. 31. A nethod of
wonepans4g a food product froma food product PCT/EP2005/008989
di spenser, which conprises directing separate streans
of diluent and fl owabl e food conponents_into a .
cont 42.ner Theimisthodaf anjiene of daimsctl tidlywhererbpggplaghing occurs
inclination angle relative to vertical and the dil uent
fromy te APHAHEt s on at | east one wall of the container
within a velocity range effective to create turbul ence
and mx with the food conponent so to produce the food
product. 32. The method of claim 31, wherein the
diluent is inclined by nore than 5 degrees relative to
vertical. 33. The nethod of clainms 3 1 or 32, wherein
a second diluent streamis directed into the
contai ner. 34. The nethod of any one of clains 31 to
33, wherein the second diluent streamis positioned at
a lower angle than the first stream 35. The net hod of
any one of clains 3 1 to 35, wherein the diluent flow
rate and diluent linear velocity is of between about 1
and 120 nL/s and 10 and 3,500 cm's, respectively. 36.
The nethod of claim 35, wherein the food conponent
flowrate ranges of from1.5 to 40 nL/s and the food
conmponent is a liquid concentrate of viscosity
conpri sed between 10 and 5,000 cP. 37. The nethod of
any one of clainms 3 1 to 36, wherein the velocity of
the diluent streamis controllable froma reduced
vel ocity range within which a nonfoanmed food product
is formed to an increased velocity range within which
a foaned food product is fornmed in the container. 38.
The nmet hod of any one of clains 31 to 37, wherein the
spatial configuration relative of the diluent and food
streans and the diluent velocity range are effective
to produce a | ayer of foamon the food product wherein
the ratio foamto- |liquid obtained wthin a m nute,
after the food conponent and dil uent have been
di spensed, in the container is of at least 1:5. 39.
The nethod of claim 36, wherein, for producing a
foaned beverage, the diluent flow rate and dil uent
l'inear velocity range of between about 5 and 40 m /s
and 800 and 2750 cnis, respectively, and the food
conmponent is a liquid concentrate having a viscosity
between 1 and | ess than 5,000 cP, and the nost
preferably between 10 and 2200 cP. 40. The met hod of
clai m 36, wherein , for producing a non-foaned
beverage, the diluent flow rate and diluent |inear
vel ocity of between about 1 and 40 ml/s and 10 and 650
cm's, respectively, and the food conponent is a liquid
concentrate having a viscosity between 5 and 600 cP.
41. The nethod of any one of clainms 3 1 to 40, wherein
no stratification occurs in the dispensed food
product. 42. The nethod of any one of claims 3 1 to 41,
wherei n no splashing occurs fromthe container.



