"Device and nethod for preparation of beverages with differing tastes”
*kxxkxxkx F|ELD OF THE I NVENTION  The present application relates to a
met hod f owoabtwzismioag di ffering types of 5Sbeverages. ThePCmuBmtii/onisel at es
also to a device for dispensing said beverages by carrying out the

I nvention nethod. In particular, the present invention relates to a

di spensi ng machine, for use at hone, in a prof essi onal envi ronnent
(restaurant, coffee-bar, air ort-Ioun e etc. in a work-envirgnnment
(conference rosMeviseapddnethe 5 fon prepars t?r‘i‘@t‘l?"?"agéﬁﬁ“&ﬂ‘ﬁ%l‘%t’lséeslod| spense
drinks of widely different |iquid copniRk«and nature. BACKGROUND OF THE

| NVENTI ON There are two basic ways of preparing a drink froma di spensing
machi ne: - BIELB O THEANVENTAON on cartridges, or paper pods, or "capsul es”

whi ch are pr ack ed contai ners of ingr ei t her t h f
i nstance a Eﬁg hd"pf ciioB. FRlateYy tS\/a?gIPegﬁ {ﬂr (I’ I gftet%q‘ﬁo ége ?n'l(lz;

or freshs (SH&Q@% T PRSInvafshOfepHEd160 kS §QicvRRE O} Hispér%?ﬂg Qfid Yevdagedadye) , or
l'iquid (such as "a chocol ate or coffee concentrate); -~ by using the sane

or simlar cargnegio@rthsmvnnta)mnetﬂ)adat ion or brew ng chanber, which is
A A T A
sol vent andid @rpréfassiiagRaveshridrt estathing hcoffey-tag famyt- IbﬁngifW:Sa)rf af a he
skilled in Evrg)?k éi\gronment (conference room, office, petrol-station etc.), and suitable to
10 dispense drinks of widely different liquid content and nature.
BACKGROUND OF THE INVENTION
There are two basic ways of preparing a drink from a dispensing machine:
- by using single-portion cartridges, or paper pods, or “capsules” which are pre-
packaged containers of ingredient either instant (such as for instance a cappucc.ino
15  pre-mixed water-soluble powder, or powdered milk) or fresh (such as roast and
ground coffee, or mint-tea, or yerba mate), or liquid (such as a chocolate or coffee
concentrate);
- by using the same or similar ingredients in a preparation or brewing chamber,
which is usually but non necessarily sealable and performig its function under
20  pressure.
Both system use inlet and outlet means respectively for the solvent and for the
prepared drink, which may be easy to devise for the skilled in the Art.
The present invention relates to both types of drink preparation methods.
Patent application’no. US2007/248734(A1) exemplifies one recurrent theme found in
25  several other patents, including application no. W02007/063411 by the Applicant:
that is methods to increase the amount of froth in a coffee-based or other drinks.
Nothing is mentioned about the opposing aim to reduce to its maximum the froth
formation, which is considered a draw-back in these applications which seek
methods to create a frothy espresso.

30  Patent applications US518696 (A), 1T1257648 (B) or W02005/107540 describe

machines dispensing both regular coffee and espresso coffee but they do so through
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The present invention relates to both types of drink preparation nethods.
Pat ent application no. US2007/248734(Al) exenplifies one recurrent thene
found i n wb2osenser0al ot her patents, including applicati @TnB201AAY7/ 063411
by the Applicant: that is nmethods to increase the anobunt of froth in a

cof fee-based or other drinks. Nothing is nentioned about the opposing aim
to reduce to its maximumthe froth formation, which is considered a

draw back in these applications which seek nethods to create a frothy
espresso. 3thepse efiso-eallsti“cambinad taokaalesds than)s, to Isqppay prgagatipn ghambers:

W)2005/ 107540 descri be_machi nes di spensi . e gg? Spresso
cof fee but %%?gac?geds% ?’C}?F%t[]llé’ ﬁse&ﬁﬂﬁﬁ%\/ﬁ%’? %%r%%a’{}aﬁ(f%gé Eélé&g% ffcgop C&T &
"conbi ned t gibmelregy witht Matipitspe Growipgr ahantigpatidsing nthehsarher kydranie
adapted to accept | oose gr oE_n s or Eager-pods and one suj table f,ﬁ%r
preparing fFonnsptiroflhedlisgensing ypith-thysy dogrobafany retheipravide tolly idiffergnt he
sanme hydg aul j [ i NSA i : ; r at her
provi de 1ot g{eﬁlfﬁgi%r ﬁ {é\e&)g%p O%B??{e{eﬁ%}g%’ %P ﬁgrlggglﬁla efl%)ljr%{é(s)}%lg?ﬁe&gl%’l 1Ef?ligg%,géev(\i/hi ch in
t ur n gener atrgiémghes nexds tisore icomphesetimeehanicahamtleydnegidsonstorcéog.onpl i cat ed

%2 by the ABpencimcaiscr. SRO200F bEReATh Th ABRL R RLEG alitP el on

levels of the;sRl ukk&s&P RGNS 1QEIst BE thE i8R icBSpeRkRN tof Sthe hpidhagr ound
coffee and obtain differing levels of froth formation. 10 Although it

serves suchingwdios esuck wesherowvk goffem and dbiam tdeidering dvelsseinfeth fermafipnassumes

limted . | _the bre L.ty . US. 6 |
or owi ng! Gy AU EHISE e DB e ko AR o PP R3S L SRRR T o

t he bever agﬁnﬁ\t@glparaﬁge@@@ doatroptie bRy hadliter cold water to the coll ecting
means for the brewed beverage; a single haot water reservoir is provided for

both the 15USi478613hdiselntes sdueriresystemithatdpeludesiearvalsidredipeFire i o1 part
of the 11T Stordlliitind BedcHIRIARE deBoddor GEREE YOl br (08 WARRYS I SoiEcil er Of
the first circuit Fequire S the brew ng step. us, the tenperature of
the dil uti omewsd fr thenbretved devavagt; aisinpld hotiwatsulesdraoit isproyided dorstantie thes t he
tenperature of the water .in the first circuit, or.brew cLreuit; this
reduces! heflpbsaf ihe secpndcinguifiang agheat exehanesr thatts payt ng?sr %@ggl.mﬁblsus

2003126993 [iafiefsd (0 i REGVHRJos KSR thé Watdloftife AR htak 8aWRfed USr 86134,
having two circuits: one for feeding hot water to the brew ng chanber and

one for feetliemgngoted. Fhusrthe cenpreatbreyef thgedibtionewatenip thsasesonddcdewivisack of
t he known nethod onqes from.t he need of .preparing.drd nks_ of w del
di fferent né‘fkﬁfa@,la@%{}gﬁ{nﬁgastt %FWV(%?&%% ‘Z'B{gﬁgg s f qc%fcﬁlet’. X\ﬂlﬁrlg‘évyr}% the

case circuit; this reduces the possibility of having differently tasting beverages.
20 US 2003126993 refers to a brewing system similar to the system of US 6786134,

having two circuits: one for feeding hot water to the brewing chamber and one for

feeding cold water to the beverage collecting means.

A drawback of the known methods comes from the need of preparing drinks of

widely different nature, yet using the very same dispensing machine. This is the case
25  for instance — limiting just for instance to coffee, but similar observations are valid

for teas, chocolates or fruit juices - - of “regular” American coffee having water

volumes (or “throws”) up to 10 (approx. 295 cc.), 12 (approx. 354 cc.) or even 20 fl.

oz. (approx. 590 cc.), European-styled “lattes” with 7, 9 or 10 fl.oz. and more, and

Southern European “ristretto” espresso coffees bearing water “throws” as little as 40,
30 30or éven 20 or 15 cc.

Another problem of the known art relates to the need of dispensing drinks with



25 for instance - limting just for instance to coffee, but simlar
observations are valid for teas, chocolates or fruit juices - of "regular"
Aner i can wof2baélsihmsi ng wat er vol unmes (or "throws") up t ®@CI0BIappria. 295
cc.), 12 (approx. 354 cc.) or even 20 fl. oz. (approx. 590 cc.),

Eur opean-styled "lattes” with 7, 9 or 10 fl.oz. and nore, and Sout hern
European "ristretto" espresso coffees bearing water "throws" as little as

40, 3030 or even 20 or 15 cc., Another problem of the known art relates to
the need of diffesqns feqtivdeveli sueb ami isrthe gpse witha chocelate |08\F@PPUCSIIONPIEYNIXS t he

case wth a I r GC re-m N - : e (wth
frothy, a r o e <QifeReotBPRUTFLOR DSe i oics g RICESBLRSSM RRLIAE L),
A still furthiglioupfroth)emsiill furtherpadbldn is rektadee dhd wred o digpansinggnavhoiei ne t o
adapt to different nmarket needs thug rranagi.;gﬂgfifffer nt. dilution ratios

expressed 5t #fapt Fi’sfiéﬁ%eé‘t _B}?rlfeﬁ & Ht MaPagy cgentrdilutign ir‘_ﬁtﬂstféf?@ﬁﬁe,d or the
amount o4 pﬂqﬁsrt%fé]g I(;)?Q%lﬁ IhB0he ofPrath D8 Hedh Q%,rédlf@l afrQhe IRBlntATSdwdered

t,
i ngredi ents, use e preparation of a drink of varying water vol une.
Anot her pr obigestiérs, ar¢hemedof the afoeerdérftioaed mgreshigusm abeshfior therpeeparationddiai vi ng

fromrunning.differing amounts of wafer, throygh a certain ingredent,
particul arl gﬂ&ﬁé}f LAVHE eédivglr’ff“_e'r s/&’bqtg?fepfog’gﬁlﬂpﬁseéeé?tﬁ% taeg%e?i&gﬂmfoof its
sol ubl e Con%@ﬁ&eﬁt&d résaky 'd@ﬁviﬂ?aﬁérh)&'uﬁﬁing haffehigianrdniesevage thisWBAMARY OF
THE | NVENTI It 1s an aimof the present invention to solve the above

nent i oned peatsiemgrsients partietilady when said iedradieninis Prensdodnerrasindsniefioret hod

t hat mapages

he . af - ' i . ' h |1 f
the or ol 1ot b1 ARG Bl S SR SPRNFRERR Iifed BHUARR, 6217 P r ent

needs of thgUsMARChAFITHE INVENTTON base of a drinks-di spensing unit.
Anot her aimof the invention is to provide a device and, a net cid fcg
obt ai ni ng dHiiskan sienef fbe aresentr DNgRLPROIINTAVG the: v feentigned frablemyiBys er i ng
amunts of Mo GisHRY hif £3ipendifl AdRRs MapSmBRLUEL hifeamount
of 1 ngredi eh{oggd?nnoé)ofa g%ﬁveﬁllg?ﬂ[gbghﬁaag v%t ern?éor m&ﬁi. a20 Su_gh ai s a?e
reached by neatienedf vdriablepriesefashionwtbatt alrws fonahe preatipne dainkewdidyaere

a first

di spensi ng machj ne_accordi ng t laiml i.ge. a chi.ne c risin

hydr aul {2 c?‘i‘@glyt a‘t@BFedptPi‘ﬁ‘ggly @ffg@m f‘?ejdﬁr(’fﬁﬁeeﬁ]’ eﬁg;%ﬁlilgr“&%ﬂlﬁ %Wéﬁﬁa%rﬁ& a
wat er Sour Cgyinid-dsind WL AnolRAkiM bR RSvenfloR i€V PHVIRANZcFiOL @6ded from
a brew ng chanber and a capsule, said brewi ng neans having inlet and outl et

neans, bevematwdcbirl ebaining Zsinke desripg rdifeting amavgtsh pewslronsy etfagétereavi ng

ans, bever deinig 25inkecnsritprit 9o .
char act or | ZAHTRCAIPLRS G Sront SoBThAnAT SHARie ReFal A fbun | 4y on

circuit) thafinkRdiddbasd o eeanduigiapyvaadrssgiond wat er heating neans, said
wat er heating neans bei ng different and separate f rogn the water heating
means o020 t h&ueh pigs asp reaghed by meranm ef Berpresrat srenien. dhatPipydeit bFVesass: i ng

oo oo RRSRIRSEMhS Boamht gk, P bt haepb e
first circukircuit (or primary circuit, or brewing circuit) including a water source, a pump, a
water heating means, a brewing means selected from a brewing chamber and a
capsule, said brewing means having inlet and outlet means, beverage collecting
25  means for collecting brewed beverage leaving said brewing means and for dispensing
said beverage to a container, characterized in further comprising a second hydraulic
circuit (or dilution circuit) that includes a second pump and second water heating
means, said water heating means being different and separate from the water heating
means of the first circuit, and wherein the outlet of said water heating means being

30 connected to said first circuit at a location that is downstream to the said brewing

means with respect to the water flow in said first circuit.



Wth "brewing nmeans” it is nmeant to identify also preparation chanbers for
sol ubl e products, e.g. a capsule containing powdered or/and |liquid soluble
product s.wOhel/msv®at i on device is further conprising corCTaB20reerI3on o
operate said second circuit as a function of said first circuit flowrate.
S5Preferably, the first circuit conprises flowrate control neans and said
second circuit conprises flowrate netering neans. In another preferred

enbodi nent, control neans are provided to control the flowrate of said
second ci r ciYith rewingi meanso it ih anedat wciderfify| abse prapaayen chamberstor gofublest

circuit so th e- ] - T Lonshin k. I i ing the
former flo rroail(étg’aégé'c?e%g%ugéagztnﬂglglrnlg Ol%ileg Otwﬁlgd F@P@?ro R\Eb?éo% g%#% 10 The
outl et of tMae SeeRfion Gievieyiit fftedredonirisidecestarodahens (targerute asidtdeesndedi bl e

liquid) to the beverage delivery neans to exit said nmeans together with the
bever age pr EeHitas 3 ynghen ¢fsatd gt iy flomer®S-r st circuit. The invention al so

relates ¢o 9réﬂr§ﬁl§,n ieqgst%ﬁﬂ@oﬁgﬁ%s%dwre&@c&hﬁﬁ meé?%ﬁn@sai@ségg&b@igcdmer ein

in addition to t nown beverage preparing steps, ere are al so conprised
15 t he st epsomprifeseflowmgatt umetesing wat®rs. dnddrotheot freferredi drhieodimenti ccottyolsai d

first hydraulic circuit at a positign |ocated.downstreamto the sai,d

brewi ng” meaf$%h # W%%‘ﬂ%‘gfo f?fﬁfiéh‘?/\ﬁ?gfraﬁel (.E;%a.?‘ﬁsescﬁp CFF‘&?CC(?F lﬁ%i%? e this
net hod, thegfkauy FRWeraef vaad th §86 90 GichR UblthitSa pretfctirAiMed eRAbAMp &1
according to the pre-set or detected flowrate value in the first circuit

so that a preidaned niingtheZormes|flom-tates s ¢eperdanh variableddhe bittagflewaateor mer

flowra as., de dant variable.of the,latter flowrate .ln a preferred
erbod mih - T GUAE i e 0h e Pt prstefioin oSl St Pl s St e
in the coll ecthd@eviRades dbliaiy ifleaabYtoCage shidf megnst bogettit twith thid@ewhdecct i ng
means into the cup. The preferred granulometry range of the ground coffee
particl es 2Breparedjin ppdheluties frapdhe 5fst ¢exenit.o 500 nm preferably 280 to 400

merons 20 Rgh ML AT EL PSSR T e
bel ow di scl ehertin in ®&iditonctortherkhovor bevetied prepaningessps, there arablsd @abmipriseda
15  the steps of feeding further water and/or other edible liquid to said first hydraulic
circuit at a position located downstream to the said brewing means with respect to
the water flow in said first circuit.
In this method, the flow-rate of said second circuit is preferably controlled according
to the pre-set or detected flow-rate value in the first circuit so that a pre-determined
20 relationship is maintained using the former flow-rate as dependant variable of the
latter flow-rate.
In a preferred embodiment, the beverage collecting means has froth reduction means
located in the collecting means 6 or in any case before the exit of the collecting
means into the cup. The preferred granulometry range of the grouﬁd coffee particles
25 is within the range of 150 to 500 nm, preferably 280 to 400 microns and most
preferably of 290 to 350 um.
Preferably, the second circuit above discussed is used in combination with a first
circuit as here below disclosed, i’.e. a circuit provided with means for maintaining a
reduced constant pressure in the brewing means before and/or after the opening of
30  the brewing means, especially a capsule.

. With the wording constant pressure it is identified a pressure that can vary up to 10%



reduced constant pressure in the brewi ng neans before and/or after the
openi ng of 30 the brewi ng neans, especially a capsule. Wth the wording
const ant woessurse73t is identified a pressure that can wyamyB2p1/H@190%
above or below the set value. Said pressure is inevitably subject to

adj ustement by the machine. A preferréed capsule for use in the first
hydraulic circuit is the one disclosed in PCT/I 82006/ 003462 (EP
06821023.6), but other capsules that are normally gsed 5 ..when is
initially fepvegmPelamatheaics valyp; 2t dgessgedn incitahly o1 J5F e @A ISt é{se

bef ore openjRg,.c ﬁﬂ{% be advant ageously used with the |nvent| on machine. As a
matt er of fact e invention also relates to a beverage di spensing machi ne
according ta pﬂeﬁarmdlc%,psﬂertbr us¢ my the firstshydraudicacitaug isithe wine disddsgdiing a

wat er sourc r i ans, a brew_ng neans ct d from
a brew ng cﬁgﬁﬁg%@goﬁéﬂhga@ﬁ@3 aigﬁ B&lgwqi’julﬁ‘é AP ﬁ'n"ﬁ ®dand
outl et neRanghePMETagniballY €& 1aRg tHRaRS slibjecte@hd @ftihidenad HRMBEe HpMRIRE

| eavi ng sai d brew ng means and for di spensi ng said beverage to a container,
further conpefbsiapgniamgnearts advantegeotisly mised wubﬂteanwmlonyn@bmt ant pressure of
the water in said bre

identifies é? ok 8}r11\nf%°?fattl?5éf“§enftl8p aﬁboO\ée or ggrﬁ%ﬁe{%%?g?%# %l:ts g

Pref erably, adcoflifg RSAkINE 1 ZREShpishH e ﬁiﬁdﬂﬂra@ﬁﬂ'{dfrbﬁeﬁlcaldb{gam ohaed sbirog
connected with an inlet to said first hydraulic circuit downstream of said

pump, with #8uPEcts Wyt hratipgamsany. adwevHigsaeans seicelad dTomA T ing chambtit | et at
a l ocat{pn M0 0 Hosai d

ci v ou 101 n AR Rl e Bon Mol g R R o B g e B o e
| i ne goi ng fneams foheol fratipg bm\xteheetm:fageelea\(ihg)sdlébyewlmg nizng dvd fomdisperamg f or ns

a by-pass of . The outl of the .branched |ine.can be connected
with the vva?aé‘ﬁ E?‘@é%%e\}&arco&?al%rt %"“T‘}H’é CPIRESING AAPTAGS R MAntdg 2 SRy o

with any suidRbhepRadke 8f threh@atéﬁﬁr%hﬂeore\klﬁlg%é’irﬁf RS hB6laHOA/NEE rHrewf-n@e first

hydraulic circuit is equipped with pressure-control means and val ve neans
to control | eiehys dleeidemifios preperasian ¢hiombers fesdiquicher m@r@@Ol@é%modgCta preset

pressur idcircuit.downstreamof s const an

pressur ngi) W&if‘ﬂ?’ng"er'r@rﬁﬁﬁélr%rn@"gglgﬂlgb@teﬁnﬁ ﬁme%segnagH%clb%ls N¢ &Pt ce (or
chanber) op@fnhng igleERSsaid BFEhyrhklR JRUNOGeitve SIS Said Gubi, Wi resgebetof i | | ed
and cl osed brewi ng neans at a constant pressure, |ower than the opening

pressure of theveatesrflaw fysaibeiraiit, andhpith gpontleigt erlecation rPstEsIRbplcwid PHED:
extracti on Gt REd N G Gler Foufdn RARE cRARMIRGE/RBLHER lonfRlditht Othe

dramatically re he armu rn't ever age.
branched line is connected to the line going from the pump to the heater (boiler) for

20  the water and forms a by-pass of the pump.
The outlet of the branched line can be connected with the water reservoir or with the
line feeding Water to the pump, or with any suitable part of the machine.
In a preferred embodiment, the first hydraulic circuit is equipped with pressure-
control means and valve means to controllably feed water to said branched line upon
25 reaching a preset pressure value in said circuit downstream of said pump. The
constant pressure maintaining means are used both in pre and in post capsule (or
chamber) opening steps; namely the method envisages to maintain the filled and
closed brewing means at a constant pressure, lower than the opening pressure of the
brewing means. A pre-opehing treatment enhances the extraction of the ingredient, a
30  post-opening treatment avoids or dramatically reduces the amount of froth in the

final beverage.



The invention provides several advantages over the prior art machines. The
i nvention second circuit can be used as a conplenent to any known beverage
prepar at iwo 2biwst7o06or primary) circuit to provi de eithePCaiBEgub@nIN or
anericano or filter) coffee or an espresso coffee, fromthe sanme starting
material, such as ground 5coffee, in a capsule or in a brew ng chanber.
This results in the great advantages of requiring only one type of grinder
in those machi ne having a brewi ng chanber in which | oose coffee particles
are fed andThamveniinpreyides sgyerabpdvaniages @ the R artBFLIN8St hose nmachi nes

that use CapRulERybPs@bRRYERtn bYBER A BLERRIAN A%y Il belcRile

formats and vol unes. Irst crrcult can use any known

di spensi ng pmphiatien dinst @i \peisndrieciachitant poeidef eithrer ianfpgole domemeiicagoodr t he
cof f ee cake ﬁc npressed) with befter. extraction of thaﬁ arona, product.s and,
in particul HRer) 6PTIes 8F 8 APreo GPHRRTEA e SAMsHRiRRg MY oA SOWE frot h

in the di speRsRd;PEVAEAES: ifMicAnd WMantRParate and different heating nmeans
for the two circuits nakes It 15 possible to . obtain a wi de range of

di fferent t @bisassulty inHbe graathdirategengé requirifgaenly anedypeo€stinder indhkess | t
possi bl e to_chan t.he tenperature of the first agircuit, withere to the
t enper at ur e™3f lflgga‘élg%grmg%rﬁgc%ﬁa{n%gﬁﬁl yorch dogsP CBgfIF%%#rélrcr%(saraa f5d eaglagtﬁ%f

vol umes of bhIg dnk Gpledst AbsENs eeqiedtif ehdsenachinedliHas uacepsuled)go prephiee

required taste of the final beverage. Thus, the sane coffee can give nmany
di fferent bal &ipgyesprepmatiprsip diftredomatogid Ydumbesat t he i nvention machi ne

can pr ont do i G50 Rige i AERF Bed HEER, Ponf B REEAR tpnp ol R AR G’ T
FI GURES Thede @iventhgy bhei imphaad ageingof thebwfew icdien{cohpesstd)ewitbbeter ng
accor i ng- 1 EXSHOR () GhE F6HER PGS afd BnPEHFF G OB SORUpor L on
of the i nve@dh%%[ﬂ%cﬂghﬁ&ion e feht i@th@@?sgén@ﬁ%e%r@@?s showi ng exanpl es of the
pressure variations during the invention process; fig. 5 is a graph
showi ng a pHefieprted serarai¢ amdt differht theatingr ogans dorf fheetwo cireuigOowkies itn t he
ipp\é]? 2? Irgﬂ \;A'B(PSéi,bl%E)a?lg;iin?%}N%eL%nge of Ql%fer:‘riénit %as?e@deﬁé %Bglctgeiv\ér%g\e/;i i%viéa((:)t]: i
invention makes it possible to change the temperature of the first circuit with respect
to the temperature of the second circuit and to adapt both temperatures and volumes
of the liquids dispensed by the two circuits according to the required taste of the final
beverage. Thus, the same coffee can give many different beverages.
20 A further advantage is that the invention machine can provide several different types
of beverages: e.g. the second circuit can provide also hot or cold milk for “lattes”.
BRIEF DESCRIPTION OF THE FIGURES |
These and further advantages will be evident from the following description in
which:
25 — Fig. 1 is a scheme of a possible embodiment according to the invention;
— fig. 2 is an enlarged view of a scheme portion of the invention machine;
— fig.s 3 and 4 are graphs showing examples of the pressure variations during
the invention process;
— fig. 5 is a graph showing a preferred granulometry of the ground coffee to be

30 used in the invention.;.

— fig. 6 is a schematic and perspective view of a preferred water heater for the



second circuit; - fig. 7 is a schene of a portion of the dispensing nmachine
accordi ng to anot her enbodi nent of the invention; DESCRI PTION OF THE
PREFERREDVBNBODISWEBITS. 5 Drinks object of this Applicatipom/ipant/enimot o t he
type of drinks using one or nore main ingredients (such as |eaf-tea or

ot her herbal renedies, roasted coffee, concentrated ingredients in liquid
form such as chocol ate syrups or condensed mlk or fruit-based ingredients,
sol ubl e powders such as freeze-dried coffee or cappuccino pre-m xes) plus a
sol vent, usual | yssgaréeirglit al so ot her sol vents, such as liquid mlk or
prepared 10 infugians, ich e used t...th i . d bel ow
or around 100‘C_ﬁ§-OP5@%@%“%8F%§P§ﬁ8ﬁ§ﬁ§ﬁggfgﬁégg%wgﬁgﬁggéaggggg%ﬁﬁg

t enperature or cehBodiinekt @tthd favehtivd; he fol | owi ng description reference wll
be made to water as this is the generally used solvent, without limting

t he scope oPESR&IBBIHIN Ot TR RRE D EMBODIMENYY| i cant' s research
started {rom. -act r LAk i ffer a
progres s‘a{ veﬁ(}iﬁqu?e%%?%r? fr(t)lpgmgﬁy@g i gﬁ%g({’% g}% st Yﬁ‘% {)Jﬂdr%%dskg gl\E/\Aﬁ:lll g ((:) ﬁ@%?lg%% Izlg{l)ll ved
wi t h rel ati ingtedidnvsuelpe d@ifweaeos otheehérbali renedibsy rdastep rcoffee, ecoacairtiatedd.  An

uneven exploitation of the ingredient s found to be particularl
noti ceabl e I%r“él;i;"b}t%’é‘sléﬂ%‘il Zﬁﬁ’rg{cﬁ@%ﬁoc}ﬁ?ﬁﬁ%@p%f’r ?q{’éleﬁegﬁ?‘t“i:@n%?]é?é?egn of
the cake: i ﬂlg#é?l'ieats? rSBRBIADOHWGers 'éﬁéhe§ssfr‘é@zeyd}iéd”&)/?fe@forv@lbﬁlgcchﬁ)nﬂretrﬁix%%haUSt

the content sol ubles on a limted 20 surface/volune of the coffee cake
(al ong a | i plius edobmntimsuadly waterebut pésohgher sohgstsi susheradiquisl mik opipreperadess and

' h of the finished drink h ' f th d
o omm, 160 ¢ oo b am Do e Pt b U o Gl BB APwETOR, ™"

quality of thpolveWwbelensih tddpemird samhtdsansodftehperatidd®r dol@HilkGt yCl e are
conpared, whereby it was 25 found that the first eluted fractions are

evi dent |y dhr therfollewingrigserintion roleaanicn gvillibghasdedpguaien asphiscis ¥a gnsrallyan t he
e 1 e bR 3ah A WAk Min G O o B o PHERBRIRAKBR | TRARPouY L el e ence Lo
fig. 1, the Deverage dispensing nmachtne 0 e rnvention’conprises a
first hydraUh¢ applicatls tes€arth stated fivopcthadaduyloht auffecared other drirRZingfedeents r st
circuit conprises a brewing neans, 2.that is selected froma.capsul e and a
brewi nglB0 SHEHBSHTOLPIYYF dplgion) Cg"fﬁ‘?l’f sqligblf SARSHH Y LS %rsad_&%@@m? 2dth _
cartridges Qi RRAS 10%-ERp&AREN olls| Yn %rﬁé@'t@a?&ﬁ%daceﬂﬁl@' NG wAbvdnhe Main
ingredient(s) with appropriate inlet and outlet neans to allow the contact
under pr essexpoitdtionadfethe (iogrediehte wae doimde tes bt \particujarkyonotickablprie gsprgsioon of a

drink. Alternatively the brewing.neans is a brewn r preparation. chanber,
apt to acceB’EePgr&Pﬂ“%r@F%‘EFe?ﬁMfl?) URH PUBREST YL r‘??%ﬁ_qﬁg?‘cﬁl @ﬁ%é’rgﬁl@a tont
di spensi ng HRickssRRMITIRES 0P Wafer ABRT @PEXIRSt tHeSauRRmi Y sBRBIIRIrLS ilingitdd
nmet hods known to the skilled in the Art. For the present description,

ref er end® whurfacholvaete of thec eqfiesi eakepfglong dimitsddampunt of| wafer pethld dhus
brew ng chanber .an [.eW N ns..J r gl . i | [GUI

conpri ses al's6%3 n&/glgegtrn%g%lﬁf%c%% Vsﬁaclzlhnsngggt g.og.theaﬁ?lg@r(%gﬁ%&gé ?ée‘t}eig{eflﬁl%, a
punp 4 and thehgd &fd @4bmaoi l er 5 for heating the water to the required 10

tenperature., The punp 4 is suitable for injecting water into e brew ng
means 2 undBr Iy eeaseh: dhe Bapliean hes @138n(f"2]5‘a‘l§§rtl§? %E#eé*“@r%ﬂyy Béf "1 and

20 bars; suijablserrh adiofis KPP sAntt biGifY Eycl€ afe cQhpdred, alhetbby it was
centrifugal, peristaltic or vibration type, or air or vacuum punps.

25  found that the first eluted fractions are evidently darker, stronger and bearing higher

organoleptic values than the later fractions leaving the brewing or preparation means.

With reference to fig. 1, the beverage dispensing machine 1 of the invention

comprises a first hydraulic circuit C1 and a second hydraulic circuit C2. The first

circuit comprises a brewing means 2 that is selected from a capsule and a brewing

30 chamber. With “capsule” it is made reference to capsules, cartridges or pods or more

generically a pre-packaged container of the main ingredient(s) with appropriate inlet



15 The heater 5 is |l ocated between the punp and the brewing neans 2; it is
known in the art and is e.g. selected froma pressure-boiler, an open

boi |l er, owoaosatsemBl ed "fl ash-heater” or instant-heater PCraBzddddlign t here
al so may be provided neans (not shown) for cooling and regul ating the water
tenperature such as a chilling conduit, chiller-tank, or flash-chiller. The
brewing neans 2 is provided as nentioned, with 20 inlet nmeans and outl et
nmeans as well as optional filtering nmeans available at the skilled in the
Art, that isnd foutléetemeansetonalbeiedthe wontake updesperessurenf oratemeorr ehen pdibledr i nk,

aS|sthecaeW|t oundcffe Wi.n a2 1S
connect ed, ?jentﬂo{]%gt R{eﬁaﬁ%m@agfé (iirnﬂ< ‘gfﬁ ?U‘%l}fg?ébe@{ae?&g %(?:B(%lﬁ%légtl ng
means 6 thabrevdnlig bb‘ﬁ)fbpaﬂzﬁbh\éﬁémb&le aFﬁt(ﬁé@@pt ia@(ﬁvngﬂ@ilh{t@\)\/lnﬁlgoc%E forAN® 2 to a
cup or other beverage contai ner n a preferred enpodi nent, the device

accordi ng tl?Y hidhecage ﬁpqnﬁmémtdwnwww rlse appiogtipe KbpGRING A N0 c at ed
in the c ﬁ%&ﬂoﬂgkﬂg %0%% i %e%?q:ol?%@él%séﬂ? &’ffp‘iloﬂfreré?&c%%1llle(:t' ng
means into the cu ai d uct|on meant are for exanpl e sel ect ed
froma filtgsn2de wp@hhe bilit thfsaawdngﬂlwr)smmblmde fartoéingrtlamberaatdi brewimgl  duct
or 30an insert 24 housed in the outlet duct 27 of the collecting nmeans 6,

or their cofSARENgACalrhe purpose of said duct or insert 24 is to extend
the path thgje g c1r@ﬁ¥@l%ﬁq?@§s 418 B%ellté?vgogﬁte@rs%ch @8¥! c%ng résfé@vcﬁl%ﬂ f%@(‘lJ ng
nmeans 6 so as to reduce the ' froth. The filter 26 coul d be netal paper
or a non-wolieg 4 ghnipc 4sachadsatdnozebeiteds ifor diatingr the wntepatotthcubqtmretdhe

non- V\DVﬁ& fabric for fluid distribution. The insert 24 is schematically
shown i MPEralii§- has the shape, e.g., of a screw. Wen an 5

insert/fil t?he bSmpr4oyistRsble forfihjRatingeviifet o @fe iRz théans efRlcaplcysweey ri ed
out at the end of the dispensing cycle. Additional froth reducti on can, be
obt ai ned byb%thﬁﬁ@é)S?UIa@drzédbﬁf@al priaferably hetweegpshilaad & barg; sw@bler BWRPY a8t ep,  as
is hereinafter disguss r gtoa
First ombodl M "o AG S S EKE oeRE il RIS B PEREn b 3R]
bever ages haydumm}a;m{]ﬁg urre within the range from15 m to 600 cc, the

i nvention di spensing nmachine is provided w t]gehgr addi tion second circuit

C2, thaldi n@hﬁ&é@era delospigd Batrenihs Pang 28d di Brewat e Mepsy |1F|¢F ke ins ;s
but no brewyng, ﬁﬁ'sis feAgf ssfaewn f'r(ﬂnfdcgresgure lbgﬁero%lﬁldikn YoildRlSra BERAIHY Means

5bis i s connecte st clircult at a location that is downstreamto
brewi ng neafifiash- hmatekf’ pegpent-heaert fre additien the hlsowaaynbe; aiayidedrmeansi(netui t . As

for first CII‘CUIt cC1 in.,addition.to the water heater 5bj urt.her neans
to control YYD efﬁbg‘?oé’c“@raé’do@g‘flﬂténme‘?{atgrteB‘ﬂ’e@Pﬁ&sug’d?so? 8h®%?odigm can be

provi ded, ecgilet@nkO&H ﬂﬁéhech\{‘ﬂ’ére'l"h@'bré\inﬁ%'rﬁi&ms DoisRi#bvidéd b ninfiehedvaviths,
second circuit C2 is not provided with brewi ng neans and i s not |nvoI ved

with thg0 exmletcmrcm od puteehimgnp rag cedlk ag leptional fligring aueapatavaale hthg rst 20
circuit C1 ter rot di bl Equl d 0 riate
Slour gle s i nSlleg E{a t %r g% greI Ige(?ed fod ‘tﬂebper@% at%n 31} tﬂg QecFXreaPIPiBRp |

source can ane as rst

circuit C 1gs lsfmca@ammgrbmm@ffeewt C2is preferabl y delivered to beverage
collecting neans 6, so as to exit said nmeans with the Ble\éggeagfea exi ting
c

brewi ng neadge @reggn&c]gqrﬁl@r@r £apsile 2 1s connected, e.g. housed in capsule,
to beverage collecting means 6 that, in turn, deliver the beverage leaving brewing

25 means 2toacup or other beverage container 7.
In a preferred embodiment, the device according to the present invention comprises
froth reduction means located in the collecting means 6 or in any case before the exit
of the collecting means into the cup. Said froth reduction means are for example
selected from a filter 26 capable of breaking down the froth and an additional duct or
30 an insert 24 housed in the outlet duct 27 of the collecting means 6, or their

combination. The purpose of said duct or insert 24 is to extend the path that the



In a preferred enbodi mrent, shown in fig. 6, the water heating neans 5bis of
second 25 circuit C2 conprises a boiler that includes a punp 4bis in one
devi ce. IwoOgoaatsero3detail, the boiler conprises a tank P8I/IB201%DTd0ar

sui tabl e container, which is connected with the main water source 3 through
duct 29. Water tank 18 is preferably directly connected to water source 3,
al so because flowneter 8bis can be replaced by punp 21. Punp 21 is
partially imersed in the water contained in the water tank 18 30 in order
to supply whewsragechasHe follewnefeterleaning g cotlesting means 623 25 tntadsedithsunp” of
a type kno e Lt h . f ( erred
enbodi mentwgr %\Mﬁgh?ﬁltﬁ %gé c%l@%%%?ﬂ%%gaé%%%ﬁgéggépeg% %%Hta%g}ﬁsgég%ct uat ed
by notor M {rogiap&sl iaastichartthe nblovdB fabSloabt f13ld distripution. diid inscri24is

inpel ler 19 and a casing 25 that_has the shaﬁe of a c¥l i nder o‘g%n at its
bottom Thesshepatically sown inoliged #dt Aeh thershanph irliert asFisy- 2% ek flcasi ng
25 i's provi g]t»f\fl! : i I t i it C2;
upon rotgti ﬁg t ttgplsgﬂn%%g&p%pe ?élru ﬁ\g\# ﬁfws%%ﬁ%{eg%lf?%ﬁ%gﬁﬁatl%e i&{n({(gﬂjduct
22 and to tthe dispasthgccyatali AddiBonalhfrothatedncticankarl ®ei ebtpined ibyed pressarenay
known per se with a resistance 31 for heating the water.. Controller unit 9
can oper at e"SHEHM iyt ‘?Capl?ﬁ‘hlﬁ%&BP% %}lec})rg\gwg,s P gshlé hﬁf?b‘??kt[er diSESSHEDE R at e of
vater sent HQafblford éxafrple PeCause this circuit is virtually free from
10resi stances, the water will arrive directly to beverage collecting neans
6. Pref er abAygcorting toex Girntl emibodimentiof thpérvenden,tio drderdtosbppldede daspenset of

water to. fiyst circuit C 1 after.a flow of bev | i ng,said _fhrew ng
means hi spariRst diner olinervidnghddue SEYITRAT 4 MY RSl g

si mul t aneougisyerdidghmadiensSisgREViae with thediitionalakchirvaragecy, tmilleddsag means
2. The flowrate in circuit C2 depends on the flow 15rate in circuit d,

both can besesend pemprAbisiand secoar mpder hepting MEMSAPES, BACNUPeHEIGDEF- of t he
wat er and b%%ﬁ&g& in gg.gl,g%eg@tgk bEwiilet ﬁé«aﬁgj,g nganéaﬁis %&@g&@& APkt GO 1 e at

| east one type o etect and“contro owrate of said
primary sol ¢éndt aalocdtiva that &t dofnstrbam porpewing aheams 2- witbrrespest @nibe water

volumetric flowconttol 8 and 8bis, and .circuit, C 1 can be 20 al so .provi ded
with mekhs ﬂBWdaa?ﬁljgi 5t €iTquio Sifﬁf Bisuéioyib CLy Pigrdditiongo ﬁ@’atfag'%t?f Poibel  of

the preparagjgRr GRAADES contBLER t@i%ﬁl&ﬁttﬁélef BR wasl byof QHA AW 1RGidKEdn ed in

the art anongst standard commerci al conmponents such as by-pass val ves,

pr essur e- swht proygled; eipabliceoldbawalel oglfuigsnpi ng devi ces, piezo-electric
an out et i Subed PRseaPEbaro RS st Rao LR A B SR B T ik
or in its vhéei Mivblved Gath @B dkirictioncorlbrewitigl proc@tthetis carried out only in first
20  circuit Cl. The water or other edible liquid are provided by appropriate sources; in
the case of water the source can be the same as for first circuit C1. The water from
circuit C2 is preferably delivered to beverage collecting means 6, so as to exit said
means with the beverage exiting brewing means 2 as a single flow.
In a preferred embodiment, shown in fig. 6, the water heating means 5bis of second
25  circuit C2 comprises a boiler that includes a pump 4bis in one device. In greater
detail, the boiler comprises a tank 18, or similar suitable container, which is
connected with the main water source 3 through duct 29. Water tank 18 is preferably
directly connected to water source 3, also because flowmeter 8bis can be replaced by
pump 21. Pump 21 is partially immersed in the water contained in the water tank 18
30  in order to supply water to the second circuit C2. The pump is an "immersed pump"

of a type known per se in the art, e.g. from WO 2004045351. In the preferred



may conprise one additional unit utilising a Venturi-type of mxer to m x
said liquid at outlet level with a steam producing unit and air-intake of
known t ypwo 20hi@15diospensi ng unit conprises al so an el ect PCTaB20a/p@udt ,
preferably including an electronic controller 9 connected to it, apt to
receive inputs froma user interface 12 30 (such as a touch-screen,
push-buttons, nenbrane sw tches, voice-comands or other inputting conmmands
available to the skilled in the Art). The electric circuit .is alsq apt to
moni tor t he®RYRFIEsRE shawn &ufig- paPrmeuibay FYmmiTeR aré@%teéq Li%aé 1} REUAEHPET at ur e
of the solv ‘idéH‘QtﬂQh% Ligerliongg 211, the
flowrate a?lr&{t el\t){rlﬁ d@tgaﬁg{%%%phggs}%gaﬁpmogal : ow—m terr 8 anci11 8b| S

t hrough |i nemrﬂgOZﬁmhﬂtdras tthe sippe ssua eylofdes apen lay ds émttom dihe amipellera®® measur ed
via a press d. line. 14 ressure swtch referabl

| ocat ed bet H%‘égﬁgeﬁ’ﬂﬁ“b" ihea??’ e a5ings23 6“‘?18?5]3‘& E? ﬁ%p’iﬁ’P’\ﬁfglﬂ”@ Bﬂlyt(ﬁ’«? eB‘tlevm ng
means; &t egRabioMBhtis cBARIRMIS c‘i&@ﬁ1‘t‘@2wﬁid01pﬁ)télt (%efHe%n@’s IndlRE wiilnk&hdaccount
the known characteristic curve of the used in said circuit. The

oper at i on ofvar from tankblé iaics dnas 2crndi to Hh¢ effceﬁémeult 62t hhe p\{a@@émm 1% of

e.g. aregula f.fee caffe angerica h ff based dri nk
wth a |l ow R@V&(%ﬁé%ﬁﬂag%%wné?r the! |r?FaQancet3 % e%tlﬁg e zft%l S case rodsted
and ground cehfréiter RRET bziﬂ 6draty rhdrat M 8f §u1ﬁpgubm o‘ocntrozaﬁ ahﬁ‘ount @ﬁd 3 875

cc. of solvent (water) (Fgr am of main 1 ngredient (coffee) le 1

Cof fee is i Hewr¥aigof nvqtﬁesepsl dpirsyit dplichreabier this eirguies virgially ef“i’if rgm

pr e- package i S. The brew ng
reane. 2 bar s irEATHE 0E Bl el Oty OB RREAINERRE ) are Chen

pr essur i sedPtb)ferablM et senqnd hleclpurspop@rata'mm Eeedva pigse equeanc ef vatdrhterfeftor e:

pu activated, tional  pressurise r.e- br.ew ng. phase and sub t -
opgﬁi ng of F‘ﬁ‘é*‘%&g\ﬂﬂﬁbamg‘ﬁﬁé evzfé%%eaag e S?lﬁgﬁi‘g’ﬁgé?ea%%ﬁ Bqagte%ech@{] fl ow.
20 After a dgleYediiHeCil ﬁ)%ﬁecp@arﬁérolﬁﬁﬁmﬁ‘mltﬁh’éou%l@%ltmﬂel staipid 6ff tRE ALy

between 0,5 and 20 seco after the opening o brewi ng chanber or, if
absent, af t ef bevveagstiaom ibngyviog ndaes 2116w favomate e cisutit €2 dspongs ontthe ﬂgéfcondar y

hydraul' system.i s vated.. The ro ra th d
a2 cont Foi TG i e bOh @Rne 56t ap il & Fleoof bl S ST PR -EEHCTh T he
sense t hat t}{esvgtélcaﬁdrb@b@ayll be dependant upon the flow 25 rate of the

primary hydraulic system Flow rates are detected through flowrate neters
8 and 8bis (be hr/qifeul{mwp%tsfqlgande% prefaahly sampeion et lspst opC yneefunernaaprk | ow

rate in G ?cfﬁ&é |0 égtrl)lht(ﬁ? qﬁw&tt@gf %Ji bﬁﬁﬁlal_r}p Kﬁber{t%’t ity éi%fttﬁkep?rﬁgu' red

anount of wa rom he require ternati v W r at es
are pre-set such dsheforashunoe - bnslunittic dlosi-cdanoe 8tahé Sbesg Landemircamjnctand‘fe wat er

is fed to the first circuit, pu 4bi 3015 top d Acc d|n o n. aspect
of the #¥ esali® Prowdssk WEh meghs fonelap i g tabgaf Rulevefot

2011/ 151703 RThd B2 QM0 Triese hidaad cé&Pbé’ @?saly' fofind bpehaganléd Iythefart he

final bever age to be dispensed, the amount of water supplied by the first
and t he secemdngsts@odard c@ninestial cOMpiogenss subbtas ibyipastivalyesoprgssiwe-swiieheso t he
gre\?g?aggnd Itur}lagleé\ngern?rlfugﬁ Enprfelpl(rjlé gcf‘er\]/%leg p}tnle%o &1 atrr%C\t/aGI\\celsS tolr @nf? (f)llz;{brllee rg)thrrglal
pumps. Lastly said hydraulic system includes an outlet disposed immediately above
25  the container for the finished drink or in its vicinity. Optionally the hydraulic outlet
may comprise one additional unit utilising a Venturi-type of mixer to mix said liquid
at outlet level with a steam-producing unit and air-intake of known type.
The dispensing unit comprises also an electrical circuit, preferably including an
electronic controller 9 connected to it, apt to receive inputs from a user interface 12
30  (such as a touch-screen, push-buttons, membrane switches, voice-commands or other

inputting commands available to the skilled in the Art). The electric circuit is also apt

10



5In fact, it is clear that according to a | esser or a greater anount of

wat er passing through the beverage ingredient inside the brew ng chanber
suppl i ed W9 20h@15iiosst circuit G, with respect to the watenBzuppitied by t he
second circuit C2, the aroma and taste of the final beverage wll be
different. Usually, for each beverage type, i.e. coffee, Anerican coffee,
one or nore 10 predeterm ned set of values of the percentage (quantity) of

wat er supplied by the first circuit C 1 and the water supplied by the
second ci r cifi moaporathe hydrudig cirguit particylelyovithgaspsciotogthe deraperatpreaf tecor di ng
to the pres | | O The. pr ' . Off: liu eS.I
account theg(%epdé’nt‘é? q%%evgfroéegﬁ{ogl (ﬁgﬁ@ﬁ%pmeﬁggéﬁg%ha}?e\éﬁlb%& n%&%;g% gms owWs an
exanpl e of miaddttes purnpds seikd vdd saidlfloesmefer 8rand\Bbisthraighpineed0 lapd/ohéhef i r st

15and second circujts, fo n American t coffee with a_final. vol une of
250 m . TabP&ssur gl mﬁxc[ra CdlfCPEo?Sf%%%SX%EIVmP’FePW @ftwétaa?)hnfﬁﬁa?r vol une

(mx) 205 23Bregsrﬁ(i)e %int%ﬁ,opl%?e(}alEﬁQ 158ed between pump 4 and heater 5 to detect the

pressure in the brewing means; alternatively, pressure value may be inferred by
taking into account the known characteristic curve of the pump used in said circuit.

The operation of C1 will be disclosed with reference to the preparation of e.g. a
regular coffee, or “caffé americano” that is a coffee-based drink with a low

10  concentration of the primary ingredient, in this case roasted and ground coffee,
specifically that is 8,0 grams for 295 cc., or 36,875 cc. of solvent (water) per gram of
main ingredient (coffee).

Example 1 '
Coffee is inserted in the preparation chamber 2 either via use of a pre-packaged

15  container or in bulk, through metering means. The brewing means 2 outlet is closed
and means 2 and hydraulic system C1 are then pres&urised by activating the pump 4.
The brewing sequence is therefore: pump activated, optional pressurised pre-
brewing phase and subsequent opening of the brewing chamber activated, flow-
meter coﬁtrols detect flow.

20  After a delay which can be programmed, but that will be preferably between 0,5 and
20 seconds after the opening of the brewing chamber or, if absent, after the starting
of the flow from the outlet spout, the seconddry hydraulic system is activated. The
flow-rate of this secondary system uses as controlling parameter the flow-rate of the
first hydraulic system in the sense that its flow-rate will be dependant upon the flow-

25  rate of the primary hydraulic system. Flow rates are detected through flow-rate
meters 8 and 8bis (or the pump of fig. 6 for C2) and controller 9 regulates flow rate
in C2 according to the detected values in C1 to provide the required amount of water
from C2 in the required time. Alternatively, the flow rates are pre-set in the machine
instructions. Once the required amount of water is fed to the first circuit, pump 4bis

30  is stopped:

According to an aspect of the present invention, on the basis of the beverage type and

11



250 80 170 250 For an amount of coffee within the range of 7.0 to 8.5
granms, the preferred range of coffee beverage is 20 to 80 m, preferably 30
to 60 mM woaoa/tsotoal final volume of the 20 beverage of PE3OBABO0GTI0
preferably about 250 m. The flowrate of the first and second circuit C1
and C2 for supplying the desired quantity of water respectively fromthe
first and second circuits can be constant during the dispensing tinme or can
be varied during the dispensing tinme according to different |aws or

al gorithm #sfinalp@lumeiicathe quartity oddher fnad bevaragedade Hispepwd, the agwonntof | ed in
order to bal Anee, SEAtAhe YASXRAGHELAhS LELANCEE h e HLANEALA £, the
primary circuit, us I ntal ni'ng e required bal ance "between the anount
of liquid dhcpeisge thy atdina,tand ig igeataltts thncrghfdepticnahaedctedisi@eststhadinalf bot h
circuits. The control algorithmnmay also require the second circuit C2 to
change its P¥6i#&eate during the time required for the dispensing of the
full precpr 3 THe 1] f r i i r
words, Che Bf LAC oy nad auarec L) drr er R TREN LM el Pl ¢ C
1 and the sdoough therwetag€angradient hisidlg the trdveinprobdmber suppéidd ertherfirsige

(quantity), can supplied at a constant flow rate or . vari-abl e fl ow
rate, for eXEFH @ib‘?‘%&é?@ﬁ&%vﬁ?erééﬁﬁmyﬁ e?%&ﬂ?&tf?‘a?{?%f%é%?% f or
exanpl e in {he Jdrihd fifdl beVerhgt WiEvd @ftbreRr t of the dispensing procedure.
10According to an aspect of the present invention, the first circuit C1

flow rates Uswilly, afod eashobeverdgectipe, G2 féodiges airaer{dan2yofigee ongder more
val ues. MineprarGrr SRRy babhuerfr PPeeh B FPRRY Sy el APEIer B ety ™ ©
second ci r cuirduifC21 fah@uhe abRr clipplied Wyl the isécopa rireailt 02eare shdréir thefdohirol

means 9 of the device according to the present invention. The predetermined set of

values takes into account the type of beverage to be dispensed. The following table

shows an example of predetermined set of values of the water supplied by the first

15  and second circuits for an American type coffee with a final volume of 250 ml.

Table 1

volume from C1 (coffee) | volume from C2 (water) final volume (mix)
20 230 250

30 220 250

60 190 250

80 170 250

For an amount of coffee within the range of 7.0 to 8.5 grams, the preferred range of
coffee beverage is 20 to 80 ml, preferably 30 to 60 ml and a total final volume of the
20  beverage of 230-280 ml, preferably about 250 ml.
The flow rate of the first and second circuit C1 and C2 for supplying the desired
quantity of water respectively from the first and second circuits can be constant
during the dispensing time or can be varied during the dispensing time according to
different laws or algorithm.
25  In particular, the flow rates fr; and fr, can be controlled in order to balance eventual

unexpected differences in the flow rate of the primary circuit, thus maintaining the

12



whereby this function will be paranmetered accordingly to the desired type
of drink, for instance coffee, to be prepared. As the drink's liquid

cont ent iwousualsiw3pr e- det ermi ned by appropriate prograreraB20reersoo
available to the skilled person, the finished drink will be defined as a
total 20volune e.g. in cc. or fluid oz. with pre-determ ned quantity of

| i quid di spensed by the prinmary and secondary circuit. Once a ratio of
vol unme content fromthe two separate circuits has been set in relation to

the final vesquired bilangsebasweesy thg amountoiliinuid dispsisee By taatyeoscisiits japg th f
responses fr.om : ol ber . if I Si St QO | nks
havi ng di ff{elr%len(tg)gp? & ?I%Esr{gzgtg’f)%lgcg%uégt \%’,@ chggrgg%\%ogf@é\’urﬁf aiglr)icf% 9‘%&6 gl{ﬁpl e
pal ette of escgamelregit C2 tarbangestsalow egelldisng Hettirme edquired $drrthe dispensing
suitable to provide. Mre specifical li{’ in _gne jnstance such rel ationship
bet ween fri oh#g fel} prepprogragungdegsnound aEhgud ofithei iignarn&eiikpensi ng time. Thi's
can be usef L QlMct L Ok f.q b : ik, in
br oui g bycl sgiek Wefls, U, fredenthed b, ERMEF R Ehn; P et

sol ubl e contmhthe sesordi aiictig dCH rccvoding né thequeddidrainal paneentamst(guantity)i tem

noredi ent RS SRS 5, GIBRACTRY! Pl S8 A 560 HSRSDE 15, S,
affected (apfrdabigig'@Ubic8Eng ileVatis beRvded théin PR kek&HpRIih ¥nSInittd Bk in the
last part of the dispensing procedure.

10 According to an aspect of the present invention, the first circuit C1 flow rates (fr)
and second circuit C2 flow-rate (fr,) are made interdependent according to different
relationships between said flow-rate values.

The relationship between first circuit C1 flow-rate (fr;) and second circuit C2 flow-
rate (fr,) will in general be:

15  frp f (fr)
whereby this function will be parametered accordingly to the desired type of drink,
for instance coffee, to be prepared.

As the drink’s liquid content is usually pre-determined by appropriate programming
means available to the skilled person, the finished drink will be defined as a total

20  volume e.g. in cc. or fluid oz. with pre-determined quantity of liquid dispensed by

- the primary and secondary circuit.
Once a ratio of volume content from the two separate circuits has been set in relation
to the final volume of the beverage, including atypical cases setting off responses
from the controller, it is possible to draw the list of drinks having differing tastes

25 using the two separate circuits and the ample palette of organoleptic and visual
results that such construction is suitable to provide.

More specifically, in one instance such relationship between fr; and fr, will be kept
constant during the dispensing time. This can be uséful within the range of liquid
contents of the target drink, in brewing cycles using ingredients where either the

30  depletion of the soluble contents is limited or not unfavourable to the taste, or the

ingredient has suitable characteristics for such dispensing cycle with linear, non
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In other cases the relationship between fri and fr2 can be linear with
either a positive or negative correlation between the two flowrates, i.e.
t he rati owbevmwesnioshe vol unes 5di spensed in the first amdT4BONG0IEYY Cuits,

i ncreases or decreases linearly during the dispensing tinme. Furthernore,
the rel ationship between first circuit C1 flowrate (fri) and second
circuit C2 flowrate (ft2) nmay be changed in the course of the drink

di spensi ng operation, 10 For instance a typical dispensing drink may be
conposed of digFEteedilifton mtiphgo Haat i faster is Ah@Videniy alieted oot thesasted ¢ of
the primary GiCWt. . Lager the start of the secondary circuit
until a progﬁgﬁn’?msfeéggﬁlt%gir}@gr%ﬁg@él apsed fromthe start. After such

i nterval of Int otiver, cdséxeths edatichshipr itwveend2) atdafirs san heslinegr withiedtber a pasitoveof t he
first circuit d ,flowregte S refe[lence for adj.ustin .i%s own flowate. This
ratio will BeNegatiss PUTRIREREAVIRGhe iy HowTatesyie 8}6&%%1% HREFR I IR 6.
After a secgp erfsbﬁl("ﬁgtﬂer‘f‘ir@{ ¥R sd288d eraRB e therabGhor! MERAYA! 1indRAS Uu8Hg e
di spensed cc or elapsed tinme or an al gorithmusing both val ues, t%le fixed
rati o bet wedispedsegttwoe.f | owmr ates of the two circuits can change to a

different val whi ch, may, be between 2 and .20.. preferably between 3 and 10.
20 In a di f? B%WOF%QP&%I&?O%E‘& ﬁgtt“ﬁgn cf%?tf QLG |EA kﬁ%‘ﬁgﬁﬁeé(fﬁg a\f)qgrsf Cq N ar | y
mld and arepafii €2 fibe-rie! @) anshbe chaigeaen theicoand §ff theWdridk BBpélisitgs ti ng
fromlinear towards an exponential type, so that the two flowrates will be
positively eperaedmat ed and the curve of the fr1/fr2 ratio will show an
exponent al ¢ j i.Ast r : tic and
cvon ot oo E5ishHE bipRAL elsPrif A3 AT B Soryfo 1P ARIRR ik RAGER | 7

t he di spensitm@nd ifir®s ¢elldvek: sHeostard of dgaprirchdrpiciretiy dees nnctiggen tiaenstart lo€ the

di spensing cycle shall be truncated_ at, a pre-progr d.liquid content,
that is di1 S4COPGHY CHEMEUNYS HRgAmEREIcnfcalal Bt ?lalgﬁa%@ea%& %’f?eéau%ungent,

strong flavgur..;INBENEhhe debonPcith R POSRE Ristoth@lediigo b B tIrat Gretf cihe
primary ingredient's circuit 30 changes durlﬁg each di spensing cycle in an

un- f or ecast dbiveateranredereficedinnr ajestigdisewntlowrteo Thisrratie pelhbé agatsi hateeenon
speci fi¢c_paraneters of the type qf draulic system used or different
condi t i ﬁ?‘ls Pf’? T‘ﬂg%?@&é?"gﬁb‘é%%&ﬂgﬁﬁgﬁ where the ingredient is |located for
extraction affiel hSesRdUbled iRRAROASNEIGpsedNdveh TR¥rAE@hdik€l RNdispepbetee &f

i ngredi ent and/ or grinding thinness or granulonetry, )
elapsed time or an algorithm using both values, the fixed ratio between the two

flowrates of the two circuits can change to a different value which may be between 2
and 20, preferably between 3 and 10.

20 In a different instance, where the coffee drink should be particularly mild and
aromatic, the relationship between fr; and fr, will be diverting from linear towards an
exponential type, so that the two flow-rates will be positively correlated and the
curve of the fr;/fr, ratio will show an exponential-type function.

In the instance of a more pungently aromatic and even stronger type of beverage, the

25  curve of frj and fr; ratio during the dispensing time could show a logarithmic-type
function and the dispensing cycle shall be trllmcated at a pre-programmed liquid
content, that is diluition ratio, so that the drink will show the preferred pungent,
strong flavour.

Morever, it is also possible that the flow-rate of the primary ingredient’s circuit

30  changes during each dispensing cycle in an un-forecastable manner from one cycle to

the other depending either on specific parameters of the type of hydraulic system
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or conpacting of the ingredient cake, and in general such change will be so
that it 5has an inpact in the beverage output, i.e. on the expected

flow ate wo20iwvisuio8 Cl. In such instance the second cir eairtiB@21/H0109r ate i s
varied in order to conpensate the change, by adapting its flowate fr2 to
follow the primary circuit's flowate fri. There are two instances, in such
situation: that the flowrate of the primary circuit fri is unexpectedly

sl ow, thus the secondary circuit's flowrate fr2 will, sl ot\%v i.tself down 10
accor di ngl yusegr of diffegentorondigions ipHfie Rreparglian chysehe Wiere e pogrRdiens s
respectivel [ Thgams te thr eshol d value will be
i npl enment ed%l%t e contmd?ﬁtsrggwgo ft O%\ﬁtgo that if fr 1 < mn threshold

val ue (thre$hisinthydte diffefehvelameof ingnalidnt amd/bhgnncﬁngtmmle:ts & grafdemptiryt he

di spensing systemwi |l .indicate a faulty.di s e sin ot her
case, if fr® yc@nﬁ’?&?ngt"m@ﬁ’@feﬂh%l"ﬁ%" @Pﬁﬁ‘e% ﬁr‘fg ’?36 é‘?ee? i}?gétl ly not
lover than Radntinpa&Gh khe Ee!?/@ra%@ﬁﬁlrpgjt |1%"01Whe |exf)&:@é11bﬂ’&%ra{ehﬁ cirBhiecration to

the primary circuit thus reducing f in order to re-establish the
required r aIn WCbetlm@n théreccond Cfrtmwcﬁeﬂwateﬁlls vhoedyin ordey @ eoxpenedte the
mentioned t RER]

d
first and s 8%’ ﬁ%ﬂﬁu?gsﬁséqﬂ%%ﬁ%p&%o?ﬁg&@m r cl%fcu |qU| gtg f%sllnqge ulsgdt e

such as a | THetkdrd (6 ©EafEds, infsAth eixamiphethal thk flodamtdas tHé pﬁmagedrdnu fgai d
second circuit C2. In the referred enbodi ment, to o btai n excelle

extraction ifunekeeciadly slpwg thysits segpadary giacut éﬂPWgraF?eféh‘é’ﬂh?l@Wdfselfh@wtny pe
t hat OPfH 09%&&&%1? r CIP (EISHE ?%tnthtug q”rzc@ﬁfs %@edhﬁ a%d?ﬁj'chées Lig?ﬂe@n@%y gl ue

hi gh enough Fe Coftee or I ngre |ent usu e openi ng
pressure i soimigluer ahdilamnﬁlxbnmm ﬂqmlefeet}abdhxolchbaﬂmt \Bﬂllﬁe bmpkana:mcbdl m thee known

enbodi ments of this type the follow n ste
general |l y c‘é?‘]‘ioi‘ﬂr 6§?f¥\§ eaSOsthaf if &t ﬁf"gﬂ tﬁr é‘gg gﬁ\ﬁ{ﬁ‘é‘?sng
pressure reﬁéﬂah§ Withih' 08htd @IsTRIIISEY, ithe fdrsieﬁéa'»ﬁgﬂspﬁdnbe«nﬁriﬁ&eatetmauu yS

appreciated I n e.g. espresso coffees. ording to a preferred aspect of
the exenpl adigpenshediyslent, nmeans are provi ded to lower the remaining

betore Dhe Nl Ghalier eniigtr St FatBHERARE QRSFT Buhlba¥rud SRRINE

capsul e. A fg¥dr a2 8IhiBREg BB cofirolfeti WillNRadtack $heS HByhaltion fib Ghe Fridag
conpri ses an exhaust valve 23, preferably a three way val ve, connected to a

di schar ge | finauitthus yedugmeol jin ofdse 40 exteidlish tthe mduse pﬁr?pbﬂwe%fhﬁetm t he
punp and wager Q%gtlng 5 neans 5 in first circuit C1 in order to
depressuri ze Mt y discharging the fluid remaining in the circuit after the
bever age hagalthesgh Wiispgpieeth mentioned that water is used as the brewing and additional

20  liquid in the first and second circuits C1 and C2, other suitable liquids can be used,
such as a liquid ingredient, for example milk, can be dispensed by said second circuit
C2. '
In the preferred embodiment, to obtain excellent extraction of the starting materials,
the brewing means are of the type that open only after pressure in the capsule has

25 built up to a value high enough to extract the coffee or other ingredient; usually, the
opening pressure is higher than 6 bars, preferably about 8-10 bars and in the known
embodiments of this type the following beverage dispensing step is generally carried
out at a similar high pressure. This high dispensing pressure results in froth
formation in the obtained beverage, that is appreciated in e.g. espresso coffees.

30  According to a preferred aspect of the exemplary embodiment, means are provided to

lower the remaining pressure in the circuit after the beverage has been fully
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As above nentioned, sone beverages do not require froth. To reduce or avoid
froth formation in the beverage, pressure reducing neans are provided, to
mai nt ai n wbheolwewioag nmeans at a required reduced pressuPeT/IBmaeno1dan t he
pressure necessary for 10 the opening of the brewi ng neans. As previously
mentioned, according to a preferred enbodi nent of the invention, the first
circuit C1l, i.e. where the beverage is brewed, conprises neans to

mai ntain a constant pressure, |lower than a preset value, in the_ brew ng
means 2 at Fishensedf badpret the dignpapiagepprraiuscd apsnekBt 1@ Feplascetle myhawsisss 2, in

order to anAI%ufy A &%ﬁ@oatr{ﬁﬁlgglﬁeﬁtod’f%di Bg%ngfi%fsﬁm i ﬁg. ?raﬁ@'a)m fisdshg top of

t he obt ai ne everage. S purpose, everage dispensing pressure is
usual |y mai stlaustethlbedepridaly anthrée ay salves edrereatet yto kediseengel libe d8d 3, 5
bars, and npst preferabl round 2.5 bars and in any case |ower than the
openi ng pr e¥§f)’ree23o’fs 19??é¢%r‘§¥)ﬂ"ﬁ8"*%a?rf§“‘r}pn4at W%?Po@’&iﬂ?é‘"rﬂ and, yifer ibratpeg. 1

and 2, tdie pressyria R} rafraamimgim%ﬁre% 18" RpfebuFBd 2 bybdiséhd iﬁ?c!ﬂ?@ﬂhidne 15
that | eaves the circuit line 16 dovvnstrea?n of punp X and that is again
connect ed t cenhdimieg Ii6thepatui¢ afierche penepage, hanbedn disgmpesst to t he water flow

Al ternatively, as shown with the dotted line in fig..1, branched Lipe 15
can be connééta('-i?a"fi H‘e&%‘?@\ﬁ! ?%@%F?/Vcﬁfarge%?io,&lo\%/éqq\'}ge fpf’ﬂ?sT(HegWed%rdavé’hd krlo e 15,
this valve Fgmafbn i tRPBEURN phddsurt @8dicimdmRhRs sidfolided, ad8ChgAaid theaS t O
limt the pressure in the brewing 25 chanber to the value set on valve 17.

Accor di ng t bremieg mearsedita ieavieas tegncedimesspice koyvar dhansthe pressury ngedsparsifoted
bet meng?'Sth%%%ﬁging%ﬁﬁﬁb%‘%g Qaln¥. between 1.5 and 3.5 bars, and nost

preferably aro ars. er pressure naintaining and limting nmeans
are avai | ablas previpety menisrded, saorlifgitci pefrraisenlodimentifehe vestan;, ehesensor
13 can be used to operate punp. 4 through 30controller unit 9 and lines 11
and 14, so A5teyedit & theVBERphGMEHe AR ISTSVPGICRRITEY Means 19 BEHAIA dand to

Tevel - T aep B I R R R @ an e o
. , g and mai nfal ni ng neans are
activat ed t beveoager sthrtad fio @ixitl ths sbroweg mganshénde opdeseuaeid sornedneeaitreed
over t P? n ?Orﬁlratelz)lfl Io%< ggtht(g{ gr%Qn% gt the top of the obtained beverage. To this purpose, the
beverage dispensing pressure is usually maintained between 0,5 and 5 bars,
preferably between 1,5 and 3,5 bars, and most preferably around 2.5 bars and in any
case lower than the opening pressure of the brewing means.
In the embodiment shown in fig. 1 and 2, the pressure maintaining means are formed
20 by a branched line 15 that leaves the circuit line 16 downstream of pump 4 and that is
again connected to line 16 upstream of pump 4, with respect to the water flow.
Alternatively, as shown with the dotted line in fig.1, branched line 15 can be
connected to water reservoir 3. A valve 17 is provided onbline 15, this valve is set to
open when the required pressure is reached, so as to limit the pressure in the brewing
25 chamber to the value set on valve 17. According to the present invention, the
pressure is usually maintained between 0.5 and 5 bars, preferably between 1.5 and
3.5 bars, and most preferably around 2.5 bars.
Other pressure maintaining and limiting means are available to perform the same
function; as an example, pressure sensor 13 can be used to operate pump 4 through

30  controller unit 9 and lines 11 and 14, so as to stop the pump when the desired

pressure is reached and to activate again the pump once the pressure has dropped
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whi ch can be programmed accordingly to the specific needs. Preferably,
after a 5 progranmmabl e delay fromthe brewi ng neans openi ng, which can be
det er m nedolyiase®aMmand i nstruction either pre-progranmedTaB20ins@nted by

t he end-user of the machine, pressure reducing nmeans are activated and
pressure is maintained at the required value to avoid froth formation. The
above di scussed arrangenent can also be used to maintain a constant pre- 10
brewi ng pressure in the closed capsul e or brewi ng chanber before the

openi ng of b#lewihedgsiigd levghs. This pressure will be | ower than the opening
pressure fo b i I: ah. i I Ximze
the extract |fno£ﬁ I%{c%)?t éz’§1r %Mr}ggsspgg%a?ﬁgg Sﬁglﬁlﬂ%& ?:10 e’glg%?s %’% %g{rlgﬁt%%?o:g?&éﬁ)tl ?\im t hout
causi ng t hefropdsk ngewing! hender prebsuge e afatnt@ined Jowdr thas o prenfiixddhthireshold

conbi nati on of _the Bressure i ntai ning rregns w.th th egcfon% circuit

resul ts in PREDpEsPhipregrympred ascordinghy to the jRecle nipdsh Pasterbhe At st e and
very litdle rpgntl]]] Ao I | &% f t.her

i ngr edi e§nt sp{gg we ?(?leggla g@gﬁg}%ﬁé&%%&%ﬁ@@g,\?\ﬁd&ﬂ{agg@ d@éicgrgg%gb a20

M nced tea teamesd angructiameithem ptdagrogragpacdaior dnsected ntiye the? end-usar ofvile a
prepackaged cont ai ner such as the nentione apsul es, or in bulk,

appropri at eWCl?fE‘f’e?rgﬁf}‘reAge%é‘B‘Bﬁ Taeang (ige ﬁ?té‘ﬁgﬁd;?s)%ﬂmf‘%ﬁ% ésafr@Hlt%lPSA(eﬁbfhes eal i ng
means and cidgaitéd vithe tosaveitl frotRdBfimAoassure by the primary hydraulic system
said system introduces pressure-reduci ng neans gsuch as by-pass val ves

oper at ed vi ahg@bevroidibcyssbd agranggngsit ecan- %B@@Pr‘ﬂs@ Vial pasain ¢ AISHANAINEC-a
constanf, pressure i nside said ¢ r 1er r I I

pr ef erat)q y St BT nh@%c%sgcgganﬁu egﬁgre%%g F%‘%%tgerr %? {?gér:m%g) P grélg r?ggt}e during
whi ch the opgkaid Meeaps.eThidr presstrdk @l 0 hetvanthabahewpechiagt presssibolfer dreeded to
open the chanber 2 outl et ﬁilor the preferred opening pressure i f a valve is
used to opehretviag Beans ang as ighasipossiBleiip ofles i magimige hgiexEactiof R $TuRsh

threshol d sg 304t h I & L0k thSutO Al s .ew ng
e L A R AR e S LR R R S T
seconds, bubrewi@d meadsl2. be preferably between 0,5 and 15 seconds after the
openi ng, of the brew chanher (or, . if this is.nat. applicahl.e, after, the
startint of ht‘ﬁ‘és trf’f‘%\%vﬂ?a? Griorpen Ploéttflespli?&?‘ﬁte W@qgﬁwﬁgm_%ﬂlﬁﬁf@dsystem
i s activat egircifif RIIRGHEhOPIRILHSY 0@ bRMING 2 WEArafleR itk eR@dlehtaltB@nd vEST

embodi ment. 5 Sunmarizing, in a first enbodi ment the operation of the

di spensi ng htikchiretk or medtatk at aldeiisrapplies fur coffee hrd bheninggedieinas welloasopen

t he brew ng maanﬁ at ti ﬂ§ égﬁt}ﬁgd start dispensing the beverage, reducing
the di spensPHGBREXPRIEEI M4 bp to avoid froth fornation and

mai nt ai ni ngEs@hplepr essure reduced until the end of the beverage el ution
step, dispensing at time tC2 a second flow of water or edible |iquid 10from
the secdhd Mineedi teagravas engeldadedtin cihe GUERATEEOR sHeWbeME ¢iligtii Y& P WEGer age
vol ume. The di sing . n : i t gf LEMNg
nmeans are o gér@gfg fﬁ?%lr%%b%)é?rr@sﬁ?&i g'etg l%)/v\%ﬁj ?a ll%é ?’g.’ﬁpl?“g’?’ %ﬁgv@m not her
enbodi ment efkterbre Asnvents tha prépuradirsis eedded vioept sealiag ereans ahddircuit CI is

put under pressure by the primary hydraulic system, said system introduces

pressure-reducing means (such as by-pass valves operated via solenoid valves,
25  piezo-electric valves) to maintain a constant pressure inside said chamber 2. After a

programmable delay, preferably not shorter than 1 second and not longer than 20

seconds, during which the operating pressure is kept constant below the threshold

needed to open the chamber 2 outlet (or the preferred opening pressure if a valve is

used to open the brewing chamber), said pressure is raised above such threshold so
30  that the preparation chamber is opened and normal brewing is initiated.

After a delay which can be programmed between zero and 30 seconds, but that will
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to the brewing neans until a pressure |ower that the opening pressure is
reached at 15 tinme tbpi, said pressure is naintained for a preset tine to

i ncrease wheosxtsiwadt i on of the aromas fromthe ground cetCTaB201Th@Emox he
pressure in the brewing nmeans is increased to open themand to start the
beverage dispensing at tine top; to avoid froth form ng, pressure in the
brewi ng neans is reduced again at tinme tbp2, e.g. to a value 2.5 to 3.0
bars, and this value is maintained to the end of the dispensing step. As 20

above menti asteferahl besrasid) hyad ddispeondy alien the ogerdps phthedrawingichempe t o
feed to the, hey i Ng : t r h e
desired vol Gﬁéﬁégg?ﬁép%gﬁlg%g%’eqﬁg ﬁt@?é&é@&%ﬁg% tqh b(p’; c@%o ’Z“P’g%% ﬂ%g]han t he
first used sedudes pydaslic esysemt apiactivared agena Heshamwarle ellagegi shat

required, e.g. an espresso, .the second circuit C2 is not activated and the

pressure redGErAe? dide fes SPAPHEE: means are activated only before 25 the

openi ng of e n : chi ] : tion.
TN bt s S B e iR R A R Rl

circuit (C Igvobienddeditigngater tncthe bresing nears3) to epepunpbied)ing meawstag tintedtat | ng
means (5), a brew neans sai d brew neans. (2) having..inlet and
out | et nean%{l‘PB@gg‘ﬁ}g%egs@gltpéﬂef"?fégef’réﬁﬁémﬁ%% %‘_Fpeé]ﬁwég%‘f’?s%e Bt?gwgcfbpb@ver age
| eavi ng sai gy R ToRARS 4nd) malhihidE idpRESIrdJedrbd vABY BlclgRl bOtIR
contai ner, characterised in further conprising a second hydraulic circuit

(C2) that 1bevemdehetionastemhmpenpugpt impite)a spsand Bewrd wiieeor ¢ddble liqgidreans
5bi s), sali d water heat.i 5hi ) . bei ' t
(ot S o taR Akl o b FRF e BB RE Pt AfagePar 21

outl et of sahedspéminghdfahé segondow i§ Sthite) aftes tiorowiieatedns asaopknéd.r st
circuit () at a location that is_downstreamto the said brew ng neans (2)
with respectMsEmbedimeit és shovmigfig % said first circuit (d). 2. A

di spensing fRChi N6, @GRARET HibdnEh A The iny SIS tEOBRBLEIHAR, SO TiOkgTeans

(9) to operat®e sald second circuit as a function of sal Irst circuit
flowrate. & tha liewingnaéang untt hipnessas lpwer thhtathm dpehing tphessureaspeacbedat

flowrate detecting.(8, 8bis) and.control nmeans (9). to coptrol the
flowr aii oFME b %&EB‘E‘?@F“&‘? PS)C‘HFW%‘E?%C%?? apeesst HF’ﬁdOtIB“_F?‘?S teé‘gfl_%t&fmf ‘Pf_ovv- rate
val ue in sapf flohab fFdh GHE toréddd cSfeet NAen ahd Resd@eemnineestevilg@hieais i p 1S
mai nt ai ned between said flowrates. 4. A dispensing machine according to
any previ ousicedas¢dto opler theinh andhiodstare therhg veragedispengingrag timsdns tq Spid jroth
conprises ac.tank (18 and_a, pur 21) . iakly . dint er
cont ai ned | ﬁonsné?% (p\y\fclas%%rs i glhei(blgyg)g I(Ae;fr}s 19%(&09(]1 agalh @E&%"tbpz, er:'g. tQ & Ve

2.5 to 3.0 bars, and this value is maintained to the end of the dispensing step. As

20  above mentioned, the second hydraulic circuit is operated at time tc; to feed to the

beverage collecting means 6 or 7 enough water to reach the desired volume for the

beverage. The pressure at typ; can be lower than the first used reduced pressure at typ).

In case a “short” beverage is required, e.g. an espresso, the second circuit C2 is not

activated and the pressure reducing and maintaining means are activated only before

25  the opening of the brewing means 2, to enhance extraction and froth formation.
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255. A nethod of preparing a beverage in a machine according to any
previous claim conprising the steps of heating water in a first heating
nmeans (5)wofeadisn3sai d heated water to a brew ng neansPCZjiB2andoiedl | ecti ng
t he beverage | eaving said brewi ng neans in beverage collecting neans (6) to
deliver said beverage to a cup or other beverage container (7), said

brewi ng means, 30beverage collecting nmeans and cup or container being part
of a first hydraulic circuit (d), characterised in further conprising the
steps of feeding further water and/or other edible liquid to said first
hydraulic circuit (O) at a position |ocated downstreamto the said brew ng
nmeans (2) with respect to the water flowin said first circuit (d) by
nmeans of a §é@dMﬂ hydraulic circuit (C2) and in that 5 the said water or

edible liquid j |d sec nd circui is heated tq the .re

Cenper at ure byl s A CERE PERON THELE TG SRS Tt ) TR SHRF [ ene and
separatesfrom Sairiihfdlﬂigsb WatEkoWea (BN pBApSURf Salatkrilicaihg Ghdagsli(s), (). 6.
A met hod according to claim 3, wherein the quantity of liquid supplled by

10 said first ci brawing peaps &0 saif rejimst meansdR) hpying dnlstuppsl Padetipeanse
orented 1ot | BRlephls Bl BleakP Iy Skl IREEF S RaflRRERE S 1

selected in at |lea ne pre erm accordi ng

to claim6, wher®iswihfimehhso®) sued for dispensipsaid Béveﬁigettdﬂe chmtaimer,and second
circuit C1 and C2 for suppl g said quantity of liqujd .15 res |ver
fr omthe first affpradassd i %Eﬂﬁef sCOF‘B)r’éB]ﬂst‘astﬁ’Po%Wﬂ‘@ulé%@T&% ttime

is VF](})’I ed dur Mg?h%ggag%%@gélﬁﬁgp Q%daﬁ%e&{@wagr th@atg\j%f &@é&rqshfsﬁvﬁlcpr

algorlt 8. Ane aim5 ereln e’'flowrate
of said second ceacond twater hmmgahhami @beso rigtineg differdrt eantll separagt ﬁomalthee in

said first circuit, so that 20a t.one pre term.ned Ia|o IS
mai nt ai ned bet vve&’ﬁef @Wgéﬂwl’lg@dﬁgﬁ ﬁréwlf‘g’ﬂte(gq?fapp"gﬁﬁel? ou lﬁtoﬁ?a t hod
according to cl awai&heM@rrﬁéaﬁs@sblh)e@%m%&d%%aldeﬁr@trdncuﬁan%taé loRRxgdH P IS
mai nt ai ned between the ratio of the flowate (fr 1{ of the first circuit

(A) and the fl othahisedq@inspamftotthe saiddueningi meapist(2] BRh. regBe0to hermattiod
accor di Pg; to clapm9 s%"’??{r?tcn t.h Bre determ ned rel ati onshi p between the

ratio of” the fl ol 4B lrFulf[ first circuit (d) and the flowate

(fr2) of the srcandisgunkiay lrﬁachﬁi@)acd:c&dﬁ@t@@laﬁd lafurthepsdmprisinp @t ARbns
| Inear, exponent| 9a)I to oc}))reralteo sga?cg Letcgrqgi g1r(]§uliltne§:sta: f?llqgtlon of said first circuit flow-rate.
3. A dispensing machine as per claim 1 further comprising flow-rate detecting
(8, 8bis) and control means (9) to control the flow-rate of said second circuit
20 (C2) according to the detected flow-rate value in said first circuit (C1) so that
a pre-determined relationship is maintained between said flow-rates.
4. A dispensing machine according to any previous claim, wherein said second
water heating means (5bis) comprises a tank (18), and a pump (21) partially
immersed in the water contained in said water tank (18).
25 5. A method of preparing a beverage in a machine according to any previous
claim, comprising the steps of heating water in a first heating means (5),
feediﬁg said heated water to a brewing means (2), and collecting the beverage
leaving said brewing means in beverage collecting means (6) to deliver said
beverage to a cup or other beverage container (7), said brewing means,

30 beverage collecting means and cup or container being part of a first hydraulic

circuit (C1),
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11. A method according to any claimb5-10, wherein said second circuit (C2)
is 30operated to feed a preset anmount of water to said first circuit (d)
after a fwowonfisb®ser age | eavi ng sai d brewi ng neans hasPsraBado@ang) wher ei n
said water feeding is stopped earlier than or sinultaneously with the
stopping of the flow of beverage from said brew ng neans. 12. A beverage

di spensi ng machi ne corrpri si ng a first hydraul ic circuit (COincluding a

water source (3), a water, heating ne 5 brew nmeans
(2), said brewi n@hmﬁsseﬁamfw&lqr FORPTising the pFRt Oﬁéﬁﬁél fB’é@%r‘%ﬁ‘ér %%ﬂ‘?ecti ng
means (6) for Cobhertul RHGUAY s ﬁvﬁfsﬁﬁ??ﬂaﬁﬁé”cﬂgu@féﬂb B £ oo tAfedand f or

di spensi ng sai d beverage t a container”(7), characterised in further
conpri sing a neadswistsah7tp the sardibntwaing nacane (3}t with rgppectsartiee whter Mlowwat er i n

said brewi ng neans,(.2) dur.l t Ieast art o e .or s, of the
bever age prepar aF"‘P‘éﬁ‘ %l‘&f&%‘%gglﬁé}’ HeHs W&O‘H@Wﬁa‘r%wuqﬁﬁlﬁ) ?’h‘gpotbétm ng
pressures of the peewidQatBanedidd ligh¥l infsAd SERNA| MGuTRCN) IehafePtsliteg to
claim 12, wherein said pressure maintaining neans conprise a |line (15)

connected with arequesdtest tanapesating by msqanhpﬁraasﬁcpnd diepténg medesvaiyedat 5f sai d
punmp (4) with re ct .to.the water f rcuit
outlet at a Ioca?&gﬁerbﬁg‘% P%’gﬁ'ﬁn% NN 51&) ¥Vrsjfwa?ezf) “0 I%%#nF %ﬁé ed f%Int‘iirSt,\%l}(‘a&\}vater

flow in said cirpuit. 14. A d| spen5| ng machi ne as per cI aim12 or 13 where

the first hydraulic circuit further_ conprises pressure-control neans
(13) and val vé- néalfi?§th€i71)3°(tr6m(gotﬁtq4@m éabWberP@e@le\Hé‘ta@i‘tthf liaudy seppdised hd 1 ne

(15) upgp reachi 9&3%@ gﬁi g@@ggng%gyg&n\a 4 a¢ ‘fjie&'bg‘fl’rk' fecHPERLfEEam

(16) of said punp bev rage 1n a machine
accordi ng to any(Cl)asfithd 20tabvdldmecatinthe |bsve‘rggeatd ber disptnsdd avd sddeated guatt  ( CO

i ncluding a water source a water heating neans (5), a
brewi ng neans (deaSt%F@r#gﬁ"H&dﬁﬁg% (C‘Pr%ﬁn ng inlet and outlet mneans, -
beverage col | e;ctmgeﬂ%éiaéco@&h ft&&la%é60%&1%9;ﬂheglowﬁvtedn%u%?gﬁtﬂeqaw ng

said brewi ng neans and f di spensing sai d beverage to a contai ner
characterised i namchateccmglr |crrgu1atCl east (Farfor @ﬂlpplmmgorsaldoqearémegsf dmuldhe
bever age. preparati o

Dever a0F P oDt oL Lo 2855, 10 B3 . REGRRURARL, PR p B 2r
openi ng of said Bbispssiig tiB&BSis V%ﬁé@duﬁlgrﬂiehﬁﬂ)eﬁﬁﬁgﬂhﬂie%cél@n@ taldlilﬁférémt
wherei n sai d constant ressure I s

laws or algorithm.

8. A method according to any claim 5 - 7, wherein the flow-rate of said second
circuit is controlled according to the flow-rate value in said first circuit so that

20 at least one pre-determined relationship is maintained between first and
second ﬂQW rates (fr; and fry). ‘

9. A method according to claim 8, wherein at least one pre-determined
relationship is maintained between the ratio of the flowrate (fr1) of the first
circuit (C1) and the flowrate (fr2) of the second circuit (C2).

25 10. A method according to claim 9, wherein the pre-determined relationship
between the ratio of the flowrate (fr1) of the first circuit (C1) and the flowrate
(fr2) of the second circuit (C2) is selected at least from constant, linear,
exponential, or logarithmic functions.

11. A method according to any claim 5-10, wherein said second circuit (C2) is

30 operated to feed a preset amount of water to said first circuit (C1) after a flow

of beverage leaving said brewing means has started and wherein said water

20



mai nt ai ned during the beverage di spensing step, and said pressure is set to
avoid or reduce froth formation in the collected beverage. 17. A nethod
accordi ngvoaocl/#T9816, wherein said pressure is within ProEiBzngeoieso 0,5 to
5,0 bar, preferably 1,5 to 3,5 bar. 18. A method according to claim 16
or 17, wherein water is fed to said brewi ng 5neans and wherei n const ant
pressure is nmaintained therein before opening their outlet. 19. A nethod
according to claim 18, using a dispensing machine as per claim 12 where
pressure cont r ol feedingsis (st@ped rearligs dban or simulanedushs wethdthe stapringhelc thet he
brewi ng neans is kept.,for a period,of tine between 0,5 and 20" before
10addi t i onal preggﬁ’rogble\éer% ?I’éaa@é’r%%lgﬁn%egflsd brewi ng means. 20. A beverage
di spensi ng maghi peb@eepeddifgenkidgamychih@icoimpritiag G fitdielyeiraulizatiecuit (G1)
circuit (A) is an hydraulic circuit according to any claim12 to 14. 21. A
met hod accor di nginchdiigya cvaiens®ree (D1 a PP dth  fapatef ihealing means (% @) is

oper at ed, accor di gd gy ol 3] Mk 18kl R2ha TSP ACERRA L0 cl ai m
21, wherein coffee | & prepar edn%arom gro nd cofPee %gw ng granuFomatrl C
di stribution w tbevdtdyeSollettinyg mehdre(6)dbgeolddctia® brevwedbéverager loaang paidf er abl y
290 to 350 m cr Ogrsé'wing means and for dispensing said beverage to a container (7),
characterised in further comprising a means (15-17) to maintain a constant
pressure of the water in said brewing means-(2) during at least part of one or
10 more steps of the beverage preparation process, said pressure being lower
than the opening pressure of the brewing means (2).

13. A dispensing machine according to claim 12, wherein said pressure
maintaining means comprise a line (15) connected with an inlet to said first
hydraulic circuit downstream of said pump (4) with respect to the water flow

15 in said circuit, and with an outlet at a location upstream of said pump (4) with
respect to the water flow in said circuit.

14. A dispensing machine as per claim 12 or 13 where the first hydraulic circuit
(C1) further comprises pressure-control means (13) and valve means (17) to
controllably feed water to said branched line (15) upon reaching a preset

20 pressure value in said circuit downstream (16) of said pump (4).

15. A method for preparing a beverage in a machine according to any claim 12 to
14, comprising a first hydraulic circuit (C1) including a water source (3), a
pump (4), a water heating means (5), a breWing means (2), said brewing
means having inlet and outlet means, beverage collecting means (6) for

25 collecting brewed beverage leaving said brewing means and for dispensing
said beverage to a container (7), characterised in that during at least part of
one or more steps of the beverage preparation process a constant pressure of
the water is maintained in said brewing means (2), said pressure being lower
than the pressure of opening of said brewing means.

30 16. A method according to claim 15, wherein said constant pressure is

maintained during the beverage dispensing step, and said pressure is set to
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17.

18.

19.

20.

21.

22.

avoid or reduce froth formation in the collected beverage.

A method according to claim 16, wherein said pressure is within the range of
0,5 to 5,0 bar, preferably 1,5 to 3,5 bar.

A method according to claim 16 or 17, wherein water is fed to said brewing
means and wherein constant pressure is maintained therein before opening
their outlet. |

A method according to claim 18, using a dispensing machine as per claim 12
where pressure control means (13) are used to set a threshold below which
the brewing means is kept for a period of time between 0,5 and 20” before
additional pressure is applied to open said brewing means.

A beverage dispensing machine according to any claim 1 to 6, wherein said
first circuit (C1) is an hydraulic circuit according to any claim 12 to 14 .

A method according to any claim 5 to 11, wherein said first circuit (C1) is
operated according to any claim 15 to 19.

A method according to claim 21, wherein coffee is prepared from ground
coffee having granulometric distribution with d(0.5) within the range of 200

to 500 microns, preferably 290 to 350 microns.
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