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WD 2008/ 068597 PCT/ | B2007/ 003770 -1 BEVERAGE

DI SPENSI NG MACHI NE AND OPERATI NG METHOD Field of the
WO no0s/06859Nn The present invention concerns a beREr/mpe07/003770

di spensi ng machi ne and a pﬁghod for its 5 operation,

in particular a fully-automatic or sem -automatic

cof f ee/ bever age di spensing machi ne. Automatic or

sem -automati ¢ machi nes are known for preparing coffee

dr iBIXSERAGE hESPENK2]G BYAGHEVEJI NG GQPE G FpD

hot water to pass through ,g.Qrew ng chanber

contai ni ng cof fee powder, wherein sonetine a nechanic
FMRbMg iwsnrppsi tioned at the exit 10 of the chamber to

adjust the backpressure. The valve is calibrated to .
Tiooprepot FENeREon PRSSTr e DO ER ASREATIE TREHRH T he RHENbEY i
o %ohpﬁl ﬂa{rﬁ%la!r %ﬂﬁ@y—ﬂftot'nﬂi@@ﬂ Qb HtobdBc coftdedBeveppdd@pensing

n genheral, wth beverage dispensing machine it is
mpgat a sem -autonmatic (the user has to intervene in

the preparation hg-g \ Qﬂg) ; EROBLAS. or th
Aﬁjﬁgﬁfgﬁé’?f ‘f)nrme%ug?nalﬁco}rﬁla %3?Jt e %gc%el{r%ajéﬁﬁg Hcar ri ed’ or e
li@y by b et € dbkcad pwt b homohiendo wiasshtimoughe e doréwing tdhember
user. to jntervene but. for the selgection of th esi.red .
cPRAPE SR BT GG RGOBR SEREI e By e e exi
olﬁ HEN RS beE 30 8RS80 tlﬁ:olgéfcﬁﬁnessﬁf@ rihe alveok f @Bhrad pouee ibae, the

atte macchiato, tea, or the |ike. Descrrjnjggﬁon 04 t he
pysssuoT ofathe erLS D 01y SBsto0zndhe iRt BBsacaEiHe B cofice

preparing an espresso coffee. The brew ng chanber
PTorpri ses a threaded seat, coaxial with t he chanber
Ir0gknleed, witzhzdveragmbispeising anachine gddadantertser-aitoniats &he pgpr has

whi ch operates as. a manual | dj able val ve, . arat]
T RHGHE M e DarSarEted it i R gl pint JPrepasacion
op@r%tl{eb'&ﬁget D earftd bt auhgAcAlylly the n@EldAE @ith @b eed &@rthe user to
extent, i.e. to partially close the hrew n .02$EQ§% )
inserens buepigr the;selseiarge e drdted PeEritecyfor mepagwg GRS 2
b ‘gagng% hrgagde gsp%@% Eord tfbi‘n@tictaﬁg cBﬁé@E%u@&&g,alattehﬁacchiato, tea,

ressufe Wi thin the brew ng chanber can be adapted
ot thedfit.ai N an espresso coffee having the desired

rganol eptic characteristics. The extent of the
Lﬁﬁ%’g‘f”f?fz pgf”’ﬁe t hr eaded menber within the rel ated
USe@(IOIV&)SDO(gA/Hid(lﬂ&eMQHa&hﬁ fonphiptng m apsand Icefgeed UBe brr]ewing
6, 711, 988 di scl oses_an espr.ess chin rovi ded. wi .
cherphestcomprseatrwded f1tFORHY “ﬂgb&g rcgﬂﬁ“ﬁap R Barag g erein 2
tlgtragcﬁaa ;ng bEL fis]c ﬁﬁe@é&"%ﬁcﬁﬁgg&éﬂep ed 4 Iﬁﬁhﬁh]ﬁt @(!{]Qsti’tﬂe valve. The

Just the volunme of the sanme chamnber. t'he chanber
flowidedt membercaunr les poedenwihiof the heatdof dhstruel Setatigenozzle to a

greater or lesser extent, i.e. to pattially close the brewing chamber outlet. By adjusting
the extent of the insertion of the threaded member within the related seat, the
backpressure within the btewing chamber can be adapted to obtain an espresso coffee
having the desired otganoleptic characteristics. The extent of the insertion of the
threaded member within the telated seat is provided when the machine is assembled.

US 6,711,988 discloses an espresso machine provided with a piston moveable within the
brewing chambet to press the coffee powder contained thetein and to adjust the volume
of the same chamber. At the chamber outlet, in cottespondence of the coffee dischatge

outlet, 2 mechanical valve is provided to adjust the backpressute. The valve comprises a
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outlet, a mechanical valve is provided to adjust the
backpressure. The val ve conprises a CONFI RVATI ON COPY
wOD0R03H068597 PCT/ | B2007/ 003770 -2 spring wiTiB2007/003770
supports a ball. Nornallysothe ball is pressed by the
spring against the discharge outlet of the brew ng
chanber, thereby preventing the beverage fromexiting
t he chanber. Only when the pressure of the coffee .
spring wetictg aappotihlmbztﬂh éiqua%bé;e ball is qupspeck bErike pRFgopRRgfhe
he spr.in 0 apdmd 8&in
%&%Pﬁ&% ‘%A’% ere %l}?eglaﬂaleﬁé% %%%@ﬁg &
the Qg%g@ O \xﬂfentthe p&rsﬁﬁatolfcme ocﬁffetehleevvagv evﬂlhel thenshepbgr 1
choosi ng t he co S |n c [
sufﬁ%@t\iw%tr%% s @Pﬂc"& S&h ‘%F E% B REA 03 bivele o

matter of fac
delivERA bR e BRAR R ESoriRlIBRlofahd epv,ximm cﬂfoht waié 1smgh:¢em1 by
operation of the valve which acts as a s ué\% Aty t he
chdpmga&mgcommm;@n spting grractessty Hdhe VROFURIOR Y ol o

As Sty QRg r’c%zﬁiﬂﬁ%ﬂ?{%&ﬁﬁes\&l YR80 dof asilidgethe operation of
@on%rolol tora instantly, 10 adjust th
thebabkprladsatteast cstbhier 'Zdelsft biewtingchenba: gkt 1 e{heh sET i known

order to conpens HdR®b ¢ at4 inGantly,
valpes HoRty QPErAfT A5 L ° % o ]?Tgsean%acﬁlﬁ%teb ? /SP g kn 0\%/?1l gj\.}/,a ves Y
2diGANAO LAl & 8ire 46 tie daRipEaSEyfoe vadnge md ofdee te gompersate for
the one corresponding to the initi deS|gn val ue

othgk pad aptELOPSHERE RYPPRESAI LM ‘i’?éE:SF’a tial |y adjusting

Aléo %P%ﬁnéahies’ reafh&abd 88 {ohg Haaghkasas suhe. dﬂﬂhteﬁt dfoawabx{: lone
Ies not only to 15 espresso coffee machi

but
coaés@ondlog ot et initithdslgrorlus prigient FEmABiRg Aeempgpac or manually
adygé a%llé g'geanaug grlea %rlﬁ% %gckgﬁ&ilﬁec' Sﬁn@@ﬂv@ﬁﬁ@ﬁ plies not only to

C ere I nds of coffee drlnks
esfi1BRP B EFEOma ANifRds) lﬁlﬁl’ﬂbo t€ athptimeiurbor sttem)tic mechines for prepating

chocol ate, etc. i.ch_are usuall u
et gmpnt Gpeessorpes) BIGF Boverige fats TP Fiids U e i
(es\@/gés&h 28hLRMhA SpRictab, k), the ciarehad ban) whicht dre us@lly provided
rew ng chanmber outl et valve to modi fy brewi ng tine

wldnSUthkee‘mWéveSand al so the brew ng process, for
T}beFeg e etr?e% FeLt Bt hASlifes Phicifw & QBEEGEINE thl‘:" @peration of the

aracteristics of the prepared .
brbeing rc&gﬁmbeﬁmﬂhemkder eonioaelidy dfre‘kmgv\';ﬁng@pé rREgRuLe, and also the

di spensi ng Chl nes .S that ey I e r hd 1
breEingt Ri9STTee ‘Fo’ine%tfn@a#h °ng>t ﬁéas\g a?f?/re%%%{%\? P d %%a%}% Meg% eptic
clma%t’é’nE\Q:s%ha{ﬁ?ﬁE ¢d Betrage. 25 Resi dues of the di spensed

beverages, which build up in, corres ence of the .
Amathvre d@e‘dlack vadr neyrn é}?v?fégfp AFPEet qﬁflgspésr at Hﬂe}’ require

cti oni f | val@! Y@v%d d 2 tR@bidvarl Sanibee outlet.
?716? el ma{‘e%m? efﬁ)%glg%%ﬁgtoﬂg el dt ed eseat due to the

Ra@lhlee lo¥ ehe tiispatsed betelges, egiidu btslld thét epipesppResfEsiof éheoi’al"e

segtr %Xr?fngféeggeo%gre | ¢ e propep Em\égonmg of traditional valves. In particular the

valve body adhetes to the related seat due to the adhesive effect of the residues, theteby
retarding or preventing opening of the valve.

Summary of the invention

It is an object of the present invention to provide a beverage dispensing machine which
obviates the aforesaid drawbacks, being at the same time not expensive, simple to

operate and easy to keep clean.



10

15

20

25

30

Summary of the invention 30 It is an object of the
present invention to provide a beverage di spensing
wore@hiosssomhi ch  obvi ates the aforesaid drawbackGT/IEe0MY3770
at the sane tinme not expensive, sinple to operate and
easy to keep clean. WO 2008/068597 PCT/|B2007/ 003770
-3 It is still another object of the present invention
to provide a beverage dispensing machine which allows
It i @il raapit@t ybgondf dhd pregentfintdndondy arayjde @ Rryefeas gispensing
exiting. t br ewi ng_cha [ Lt r '
nmﬂfm%ﬁ@gﬁ%gggﬁtﬁ?ﬁ%%h i%ﬁgp%m%fgd%égxgm%%iggggggpbﬁﬁﬁgthe
1x%%h§$§aﬁfgg naﬁhlneI 5 which allows for instantly
controlling the val ve provided at..the exit -
It ipyp Eufhieg ObieREMfiB? Preatitt GO E OGS 2 E’F"eﬁ%%p‘g{%eﬁ%?%‘ﬁécme
whﬁhsﬁ%?'feg' SHRHP QUBERRSy tlelvilfedfiovided a€ ahperis af ¢hd brewing
possi bl e alterati ons of other paraneters of the

P S . he .
chaﬂf@h,l ?@r}{gr d?:] plirees ob propaing and, dispensingg the bayeiage, otder to
0D] ec t r i ; o
o PLFEh R A3y DGR oo i, el e
optifiel valtiel et of the brewi ng chanber, which valve can be

controll ed during the .phases. of ' ’ .
It ig iﬂsfb_%li*%i it ﬂf[ethﬁ g&?f'tgd'gvﬁn o {0 dgrrog{d% agl#e#f%g%ea&g%egsmg machine
pr VG Dh GORMWRBS (hé Butlh oF OhdTBRAvidghehanster, shich valve can be

preferences with respect to the type and ual it f
cotthelledatugiog drt Hhats oA gesparipgans e bR g ol T affect

achi eved hy. ' ' b <G
o B B B e ecording (o ™
qugﬁFﬁﬂ&deh?dham$ﬁne_nay be fully- automatic or

- aut omat.i.c. e Lnventio ' ' : i

TH O GEE SO “HaVAR Sy Bocy o S di R Gt selaces 1o 2
oDV SRR Sispelbifg iiohiak uesrding tedsiyn § oOThontarlhe may be fully-

continuously, e.g. the control unit can operate the
auR@nagices SerpvaliQedicat each time during the beverage

TR R, g}loHiS}anQﬁ S fhacMPNG VG Y@Ml haWakaes, over prior att
pi ezoel'ectrict valves have a quick response to electric
erhbtalitheats. The control unit of the machi ne commands the

val ve, by el ectric signal api.d ' ot
BlAgET G GnErb® GoRrT RETI SbT B 1 Ai® St A8 opese the
QM hIG bhealt evinguthanberbevding: pogutationh pieicess. Among the

operates on the, basis_of i zed it
elpgipaply esg @@@gqley:’tnct ves hAYG ;;rg{;tgl% I{/eég?fbs?lt% %{el)c/ttt% rqﬁoﬁ\)ﬁtg ®he control

A0 e TMGHE QRinBGandd Uhe 49108 byPslavtiicl signdls @o fr@psidl?reihiaege the
d«;asgjeéI Scf)r?ttr)oleovzi] ?bl.(el ng othetOI}ethgJ Eoeeygra%% e?clrgi%gbtkelg b?g(\xiri}lg' chamber. The
control unit operates on the basis of memotized algorithms.

Advantageously, the electrovalve not only ptovides an on/off functioning, but does
provide also for adjustable choking of the brewing chamber exit.

Preferably the electtovalve is a piezoelectric valve positioned at the exit of the brewing
chamber, for instance within the outlet conduit of the same. Alternatively, the
piezoelecttic valve may be positioned upstream the brewing chambet.

The machine according to the present invention allows for the electrovalve to be

electrically controlled to open/close the outlet of the brewing chambet, to the desited

extent, duting the operation of the machine. The control unit can operate the valve to
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Preferably the electrovalve is a piezoelectric valve
positioned at the exit of the brewing chanber, for
WO p@Bassse7 Wi t hin the outlet conduit of the saneCT/1B2007/003770

Alternatively, the piezoglectric valve may be
positi oned upstreamthe brewi ng chanber. 30 The
machi ne according to the present invention allows for
the electrovalve to be electrically controlled to hich
conPReMCAtdae: sohe wdediet cafgehef the ewriHae ePFAMBE P ARSI EMC
esired extent, during the t e ir8re of
T L
the JARBLASREI > REThdwB2O MRS T brewihgciomp Bresieef aptienestder,
sonme undesired changes of the machi ne operative
the pelret dhasbraringfhabe: ffeset for a given beverage to
ThPEomlERaR e £Uedl G fQfustinls bRAGEyalider thenpetr af threebmgfving
T he wat er supplied to the brew ng chanber, the brewi(pgut
chatribee et lilesthe deofageds beiag gsppesds the FRAAL CEHESLPC FHES
rewi.ng chapber . ,et.c T QY bedhdedure @dltime to
befliglieneé‘“h %?Pﬁ%ﬁ?%ﬁfo bteﬁ%m%éf'ggog%& Elgégxit of the
thelifRdfgversheaniberd by tie.cuvthiee t he beverage is being
di'spensed; the control can also C [ ~ I it
Fobinehngs goiiecterBo0 o PhEREVEr dpa” Crpiaisb Bl be B
oG e PHESBUSRn ARlesi TRhd Brewingehbiyhe: affer bEuse imgdapse and
sel ected by the customer. For jnstance ;k,f %hhees sso is an
witbew eclened flowheateyilh Senbetrrigs Qe SIPEEED 2H5T HiSe PfRe
« A%?eﬁ%%?’ cl“(l)?f'eg, th Oﬁ%ﬁ%ﬁﬁ&@ %Oﬁ%ﬂ&@!ﬂ\(ﬁe vile @@%?eﬁ hige exit tof the

breéw’ng chanber after a first time lapse and ..
broWihd) claunshel efiérecketdralvimaiapse, Biiorten ghagathe p‘]ﬁsé aimedapsg, and with a

_dispensed after the espresso is an "Americana"
highgt FE® ‘Fhe control unit commands the valve to open
A e 8 )%idxfar@{get iBehatbihewaRg actrading rio aht enveatige o ppld e clean,

apse, shorter than the first ti | apse, and.w t )
espﬁc@ﬂgﬂlefgl@@pl.pg{l%yalq_as The Pﬁ?qq?ffgfﬂcavggrg ﬁ?‘gé% bP%zrt]tte% %ﬁg’stand
by\/c‘?fI e cﬁﬁ%ggt A chife L WHAN &1 b&Rra® iS béing Préparal eapromote

esSpeci a e piezoelectric valve. The Ei ezlgel getric o
cladaingefodhe vhige chetatednbiirandghe relatadh égatby ¢ palye, ghutter can be

di_ spensi ng. nachi ne, i.e, e CLABEm SsilBBésNGft by the
rapAl AP e ‘%{tg‘gdfso?’f’ﬁf & c%me%el %éa@egif thﬁﬁae v al Ve shutt er v
digr{;gﬁggrbea&gggshﬁl el wdyadaiseaince Bhichenalweds simple ard effastitre with

apidly noved within its seat .to clean the rel ated
nosurefl dorean expasmal ORGP ER BT P he 20 di spensed

beyer. I Hls way mai ntenance of the valve is
B'ﬁ%ﬁq@ggzﬁmﬁ%’gt ive, with no need fQr. an exter naIf th
Fafes abentge indtfertvien of G perrentBryeafoy FdthspmegRPYFLL A" e

raw ngs .Fyrther advanta dif @atl UrQsnRf eddtRed as a non-
ngP‘é@@n et’i"f‘?ée%‘?sfrépriﬁ W I“fq&lbgeg%ﬁlg&a%par ent f rggrr? t he
rd@lchanagpiewnidked description, with reference to the
drawi ngs encl osed as a non

- figute 1 is a scheme of a beverage dispensing machine according to the present
invention;

- figure 2 is 2 schematic section view of a first piezoelectric valve to be used in the
machine according to the present invention;

- figure 3is a section view of a patticular of the valve shown in figute 2, in a first
configuration;

- figure 4 is a section view of a particulat of the valve shown in figure 2, in a second
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25 restrictive exanple, where: - figure 1 is a schene

of a beverage di spensing nachi ne according to the
WEe@seeRs97 i nvention; - figure 2 is a schemati cCPGETR20011003770

view of a first piezoelectgic valve to be used in the

machi ne according to the present invention; 30 -

figure 3 is a section view of a particular of the

valve shown in figure 2, in a first configuration;

f i gomfggumtios; a section view of a particular of the

valgye EAT S, Rcold bidcSRERR ¢ WO 200806883 Tnachine

PC‘F‘%%%%%%%I}%&%% (c:%nf'lgl?rati on’?1 - fi guree 5is a

seatdoadiny tcethe pkesentgeeotion;pi ezoel ectric val ve to be

used in the nachi.ne _.accor di : {4 in th hin

T B . ST SRS SE AR e B B S in e spachine

t hiaeébri¥ial wethe@rfentiseation t he machine 5 according to

the present invention; - figure 7.is, a schematic -
sedigen’ i eifPeradc 16tirt WeWa‘%\feF%&’bvélvﬁ st83’ei b e# fpi the machine

MRGHLN8ine 36 BRIALPE: ik@kiBE Present invention.

DescriptTon of the preferred enbodi ments Wth
Desefpmafibeprfords inpadieerts, it is shown a sinplified scheme

acbever i sd gﬁﬁé&&%ﬁgwradwg 0 disPénsin

Wgéleréa’feeﬁfi i ﬁc\?g%?ll%oﬁ??%r%\g?’ge%gm th a \A{gter heat erragl, Sg ) s
mbdteivd fgorditpantibe pRsemnnwehtor, povddadewh powiteti heatst 1, 2 brewing
doywnstream of the,chanber and a dischar ' .
gD TR RET S PByBT Ag @ Lo e O ey P SR} Hcthoge
sekfiéh @l B¢ tdeRVedinY &hd HeSerdge geogke Qrefeeablyatheccledttogalva 3 is 2
val ve which can be actjvated by, virtue of Eﬂl}e resBonsef
plgtoelectrisi wbsel @ ct Yalve whishwswt b godyaid bY Eirge e fesponse of a
pi@ rooe‘llelcgﬁdel erft tgoaécli@é sigﬁulst Fr_d%lcfe@ rgg,a,; Lygkol ddae Alérnatively the
efectrovalve 3 is a proportional électrovalve. A _
elsetidvalot 8 ipn ppepdriionhtlegtwelve.ol anitable proppsionalslecipyadee is the

ervo-val ve so by the co MOG I nc.. A control
1€Fﬁﬁl‘35 Berv CFB"’ﬁvei Wi‘f%% cg%lpgfyer@gq)%i cunit, controls at
Al @asb] thes, ot wetadee £ @écioatel unit, tdrerobsontleast thawalye 5. Preferably
controls the operation of al so the water. heager Q'B‘rjewin
thehgonliobWiihg CERAIDGE oPerabghf g0 GRS 2kt MIAST b fHe 8
c}pﬁ;‘i"lﬁé 0T ABRIPiZ § Gt S Fet 18 of WinEdYiz8B YIgb e thnd0 which may be
software prograns, firmvare, etc.. The water heater 2
ssftyppt pegrdweatirhwatehdc.wat er which, in turn, is
hannel.l ed toward th ew WAEhBeltel 8oward th
B s
brewing chamber 3 where the bevetage is prepared. The watet heater may be provided

with a temperature sensotr which communicates the temperature of the watet to the
control unit, thereby allowing the same to intetrupt heating the watet when the desired
tempetature is achieved.

The brewing chamber 3 provides for a volume to be totally or partially occupied by the
ingtedient used for preparing the beverage, for instance coffee powder, tea, milk
powdet, etc.. Notmally a piston is moveable within the brewing chamber to press the
powdet to a given extent, ie. the piston presses the powder at a preset pressure.
Preferably in the machine according to the present invention the control unit controls
operation of the piston to adjust the pressute impatted to the powdet.

The beverage is prepared by supplying hot water to the powder contained within the
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with a tenperature sensor which communi cates the
tenperature of the water to the control unit, thereby
W@b0i0snsssg7 t he sane to interrupt heating the waPEr/IB¥E003770
the desired 25 tenperatuge is achieved. The brew ng
chanber 3 provides for a volune to be totally or
partially occupied by the ingredient used for
prepari ng the beverage, for instance coffee powder, .
breti@, chirhiber. pthwdeuplitet of .thiopiepdted ReVEEBOMST &5 nBtgaapeRtc
within the brew ng chanber t WG L & the
Cha@ﬁcvgﬁucéx{g@’ff“} “ %‘cg'e’iap (e)P%la%I%goﬁargélg%%eépt&lﬁeﬁgomérs at_a
breRid3SBhe, RE.ABSE R la36d Busigeinalion, the préveutved hawater supplied to

according to the present inventian e SONLEQL. Wi :
theduaving| c@ambﬁ:e b prapusfo tpr?g’%ﬁ’f §?’8ﬁﬂf% lr}la &]ﬁlgs {ﬁd ﬂ{l e&@z{téd grain
sizé’ﬁ?e%&{&etef'n ﬁ]&@qmg,o the powder. The beverage is

prepared by supplying hot water to the powder
Tt is evitleitrviaat thé pperatitighrarnE o OBy RE 859 Pe Peaslis Po s 7" of

-6 brew ng chaghen. . Th Qe ikdfer@hces NBoPERPAESGhe user may
be‘ﬁé%rtg\é%, g’fe%geg?at%g or 3§eno| eptic char act eristics
chélepartvean a8 dver alo gper af ¢affpepespraret epd 2HPri¢aRe REfEhiAe for

such as the Dhrewing tine, .i.e.t i 66 cSHekindGh
eaghnpeyssagt they %é&b‘?eeﬁ?g%dtemg‘iﬁ P élsevr\étpte}?fe’lseag%l 4"2% o the
qu qem' g oshaBREkc cHabiRtediBiysor Bistapeyigierargog thaianegnt of powdet

therein and the related grain 5 size the water . = cg.
to the mperidedfoothedrrewing| haplcre (hefBAEr IFRTANE B5erali*HG
raneters. should al so be set depending on the type of
Cogg?/%?“é%g’et%% be prepared and on the user's preferences.
THeGfontrblstans providve fosettingesf the Rpeg@EnRAFRERsSAL thegephne on

t 1 s of ,cof f ee: jespr ANBLi € ang < Rffi88th a user
th%\ﬁgslsf &)&eéﬁﬁ? O\llcée?'a%réstﬁﬁz)&?rpg)gﬁiqﬁ% shoul d feet the
inﬂéﬁfgére' aﬁo%glftﬁé’ BRE @)Ssr?feetr an\i%i@tsemﬂcse:tilf]§ daftthe g_pprmgaw&ne@q{s.

the organol eptic charagteristics,. for instance
Acrardiagép tthe inwieptieR: B PWGRRRE 6B T

br.ew ngsc A8, Wb Bded BFPRERAMT &, the NEregingi dhambaefor
eleocéoﬁ%‘éeg?”cggpgﬁ%eOV\de t%%et ce. The contral

unit 5
coprrolling ds Hegerageflow mge ofitingide bperiag Fh?@lﬁf&r‘gﬁéfteg}ag"%@e valve
t he chi ne on Si. ' - 0 eESateORL ‘
3 NPT ESE 6 A FlariE (W Eon I e fue Ny e
edt@B fRCEreRidoOMhanthel. NRcassding tto mottec tenzdmdiigenie(ree gpives are
sett’i ngs_of the operating, paraneters cor di e
piomidedt # dHst PP 34 SPEHEMN gf firg SCh%‘réo%ﬁ i e :sg“’g? one

d(%j‘g&%aﬁ%?the%%&tgﬁgﬁ%@ét\(ﬁg‘?!)' that is preferably provided

ownstream o rew ng chanber for _controlling t rgﬁble
Phesdrcageraiesminbledorkiing vigd ithirespashio @t dpaippaion AL avalia
alterngtive, the vaky | OVdided. PSR Bu@f valie have
O’E)rﬂé‘?/\n"fﬁg(e&ﬁtalr%’e?osf 31?(5 ggen}?t?g%: foﬁfé the wat e?éfl ow rate 2Q
HBRLRN Behdhkiend) emkingbatapodeuladicoonlde dor inetaliationtns the exit of

enbodj ment, two val ves are . s
the brewing chamber, whete usuaﬁy Bk Soom available is limited.

Suitable valves are e.g. those sold by ASCO JOUCOMATIC, series 630, and, more

generally, those that can handle flow rates within the range of 1 - 20 ml/s (when open)
and pressures within the range 1,5 - 20 bar.

Sensors S ate provided for measuring the flow rate and/or the pressute and/or the
temperature of the flow downstream of the watet heatet, upstream and downstream of

the brewing chamber 2 and downstream of the piezoelecttic valve 3.
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provi ded, a first one 3A upstream of the brew ng

chanber and the second one downstream of the sane
w@ebasioesso{fig. 1).

bei ng used in the machi ne;of the invention are

avai l able on the market at |ow cost and are proved to

be reliable. In general such val ves have 25 m ni num

di mensi ons, thereby being particularly suitable for |
Fight@2tshbvak isedtioatvidshef exiitablopiezediectiis walieny Tonaplye P comprises

where usual]y. the room avai J,ahl e i [ j af%lugel
2 body) Yeeragpest le.lcpf’%?‘éuosn 0 %‘ %‘f/: bo,&%%ggﬁi&%%%%%hcms%m es )

dirR8P or aﬁgu%m)ﬁﬁm RapE abl A shitho$d it aveablmwitn dhebddyciy to
rates wt

thin the range of 1 - 20 m/s en .
opesy dess s dischargeriudet Fewhigh gaeng ®fo 2 %e‘%‘%‘g %ﬁ“@ﬁ%g%?ns@gﬂl ©
3elRES OV £08mHBEASY thagreblied beiageab@ardniid aver’s bup, glass
pressure and/or the tenperature of the flow
ot lekst r eam of the water heater, upstream and
downst xeam of _ th ' A& § giRWasdl¢ Saptdind
The thyeist R BaY Bive bR dh G A GAS TR & BAE , o
ha T BROBHHRAIT 7Piczodedtiqelereer? 36 hods second distab Aod PRihish is

a suitabhl Il ezoel ectric valve 3. etdary with respec
tapEESHOE F%‘é‘%’ﬁ' ﬁ‘eos aRF %q&“éf‘ercg?\ diyal %ndﬁ-%[}? a&g%l%%e%t fyo“ﬁlmvﬁ T
mg;&gp@g@v@emmmv&d@h@m in figure 1) directly or

t

rough a short passage 32. A sgjgt er EA [ m)veableelmnt
Theishutten 3t siddsagipss theripternghwpll 67 HEBe Beipg QR4 Yt RItPe

whichy, 9 it E\Eh 308yideltl MRF REd $8Cild. @Brrally the
37'?%8“%&%2}1?\%%?%513%8% %n 4ti S flor chananel ling the
valt 8padi@ddbever age toward the user's cup, glass or the
l'i ke, The shutter, 34. ve I S ThenoBectr
FugpaRing ﬂfefl?egﬁ?l‘ée 2 IFSS‘I%@ df & 5%%0\43‘“3% &ﬁggeﬁrés first a
coffl 60 g@,l RAvites e Fﬁi&b&@&tﬁ@ tleinentedewbioh e3panaincht ghe sagemgme

distal end 38 which.is _ tapered or conical. The ac

ovofcoting o EungoHIS SRIBRAETSR o Sogas R SrEiiEy B R8act

im%%%&%ﬁhistaﬁgn&%% §0APE.Ofuti /581303 Heeourrt B8 ibepyn, the
. e

shutter 34 slides across the internal

|1,

bevkrageconsing frobi the bekvbiyg chagypet encenspring the 3aive hegy)it glowed

the shutter 34.abuts the s LtHobbP odiSt alea@RGke th
tosﬁ?“’i?"@’?‘r%éli‘ﬁ'réfsg@”%%éem\(?gl %:%gl?s%%l%ge " “Eincti oni ng .e
piQJfoefeaﬁc \élﬁhiéﬁt 36,ithe ShutRk 84 isThwhedhy tod spuing telefrenp §7 hecknis its

of the electric 15 connect]qn 33, tivates th
il ei<o. EherebTaEHBR oSt o] RPLRA AL “BEC DRETE 4 fereby

LI By (ONET.CAM 00 HRE df OF&Rr8E e ASRigNEtede tizntalvd hody 31
d?sllwnegr %lﬁye\égaa&g:‘%]g tnhegshut t etrag34 to ret rgact its second
totiafil thk delvdriBBsdctiomtt he outl et/ seat 39. Wen the outl et

9 is open, the beyerage . Q1O EMe RBntrol unit 5
A Y?Qf?@%?‘gg“’ g’r‘?cfgglﬁ? %f%ﬁé L?ﬁé%?%%‘%édy 31 s f\l | owed
to adjust the flow tate of the dispensed beverage. In particulat, the stroke of the shutter

34 depends upon the voltage supplied by the control unit 5 to the piezoelectric element
36.

Figutes 3 and 4 show, in a section view, a patticulat of the valve 3. The shutter 34 in
figure 3 is raised above the seat 39 to a minimum extent to allow a minimum flow rate
of the bevetage, for instance 1 ml per second of espresso coffee. The shutter 34 in
figure 4 is raised above the seat 39 to the maximum extent to allow the maximum flow

rate of the same beverage, for instance 10 ml per second.

Pi ezoel ectric val ves sui t abP€r/iB2007/003770
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to flow toward the discharge section 4. \Wen the
control unit 5 deactivate the 20 piezoel ectric el enent
waeoswbssoshutter 34 is pushed by the spring el ROEM20@7003770
back inits initial posigion, thereby causing the
second distal end 38 to abut the seat 39, thereby
closing the exit and preventing the beverage from
fl ow ng outside the valve body 31 toward the
Advdghkacrily Ag Seokicotic 4alvadviiawsahe ofnrsqur unif fdosfufl retrelling the
the shutter .34 (s, direc contr, I
bevgzaga o rascrEPel Béet“’l?%%“ ¥1b81'w1? & 3’?4 of H‘gydi E%g%ﬁ%‘e ke
3 sPRVE AGB: PR rraﬂe GEHrR10, ml/B Qoﬁat;rpm&&mm‘elytmeﬂbh td b @paxit@am
depends upon the VOltcz% suppl% ag bg/ the cantro unéSsute
Valus afghe Rewpitsz &l fegende eradly SORSqQrBE IR ILHG P

AW b Bbdr fﬁ{%"s{aﬁﬂa]l | EMbtarR partl cular of the valve 3.
ﬁwutter igure 3 is raised above the seat h
1t 138 beoudermiond mﬂmoemaem of the aplroivhes FHeRt Himer hswisssire of the

bever 9,? el ThAH ae e}% B wAfhin th
Wat%%‘ﬁ‘%@?%%e%syglgecg he 2‘s)hKWu}% tg\;ﬂfr1 Slziosurgh |§ raised
chagidev e Hdilds seawhiko pteesumlaai wasek nmmp@at:@ rftom sheaMatsy hepfer, by

medfy . O, S 603208 DBRSY P CRCTI T B2t Db 3 4%

2 cAYRARLRASRUS Nevbige Bial ?Ze@l@ lHeChietvingvatawded2 athk@ip rédueing, or

control unit 5 for fu controllin the evergg ft oy,
prepeptiogestict pregsurh OUBd et g B¥safisBFCt Fce cont ffjusts " the

bacﬂgliessu? 88\%%&#?1?)3 ?1% ¥R M6win cﬁQm@& O;paéﬁgé‘dﬁ%tthta Reteht 0Wvthe

or approxinmately m’/s) to a
shuex B4ndBiny abare thé s¢ah @95 ileoty damelshmarorumrwmgéh%amb?t%’een
preferably as mai ntain the pressure 5 within
thetqﬁséaléﬂ‘g% ’F‘f%?ﬁ"ﬁg’gantl ally constant. It is to be
ForRNER&! ARAohABE wlPRiGhsOhe @Bsmﬁe of/thk wButBt 34 3o efctemed, reduce

al so on the pressure of the er wi.thin the brewi
ox tvanther L2y TWRCH RCRy SRR S3iP e DESIRE EREH dou THE vy

i tﬁ'o@ H08asi g’ff'fugorpﬂhledﬁhls‘ Rotltbl 8niRrseswirdlseeebntrol the
vva er i's supptied fromthe water heater, by neans of

op&afa1pf, tht 92l 8 se ame mmtyeﬂle}ressé;fpé‘héieﬁge‘@ﬁg chggmber within 2
p05|t|o of the 34, .1 of, th
prqﬁ%tvrép%g Ot SRS, I[%P ar, o tr? & e:flrgarté %f%Js%QlW vafthtfon e
ot AESHE b he Rfffee @bwe:nm Eis retsﬂstet phces&m'oé ubiti p;toulpies fom 2 “real

this respect, the control ﬁi 5 adjusts the
ﬁﬂt?”éfqéb@éfsq?ﬁgob‘bﬂ/&h%?’reé%ﬁlﬁcffiﬁ Re brew ng chanber by

qhetfsttol agggl ﬁl% x?a?f\tee %e gfezée![&tﬂcsaé&h&ﬁrofsﬁﬂie rvalv‘éj fg akovwe the
e seat 39, i m ni shing or increasing. the gap
eleh&h\ivéém fibtne Zjus@aitedand BEvaiedl bylrentelaenisd at pighgrquency to

o AAES LN, GO er W b AURMS! bR G Febdch N aBbensing

O I Ncrease, reduce or stop

mdBlR iPh stiaa-Byeret 8ghes Xidhagitehendireyiited te panbsra bleﬁerage
respecti vel
When t%e shutter 34 is forced to vibrate, dutring a cleaning cycle, residues which may be

present on the shutter 34 and the seat 39 sutfaces are at least partially detached. In other
wotds, vibrations imparted to the shutter 34 and the friction between the distal end 38
and the seat 39 promote detaching of the residues from the surfaces.

The beverage dispensing machine according to the present invention may provide for
periodic cleaning cycles of the valve 3, thereby preventing chocking of the seat 39 by the

tesidues of the dispensed beverages and subsequent malfunctioning of the machine.
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di m ni sh or increasing the infusion tinme. The control

unit 5 may al so control the operation of the valve 3
W@ 008968597 mai ntai n the pressure in the brew ngPChmB20er003770

within a preset range, faog_instance 10 to 15 bar, or

to conpensate for possible variation in the 20 grain

size of the coffee powder. In thls respect t he

control unit 5 provides for a "real time" feedback
Theontveaif thé mmeﬁm ercking g4y ke wavided ith) 4, piseerlctiicovalve of a

h t e [

afirarby Tt i 5. 2y PRSREPLRERE e TRl & eagelectic

magetistaad, the op)em.tt’gz’ t]lomag e, obimmecidiyt the bxpansmnﬁofa‘he Bliegplants upon

f requenc transmt V|brt|o ot sh t r 34
suRigE S Sliro R TE Vet B eethRent i Babh@inetnes e
addlifiohd] asiga(&@lgebw Helt@t sinplenireh fishﬂ %&C@rﬁ%s iaBe B@fuired) and of
_required to prepare a beverage. en t tter
impgovingy Ehsd cleaniog Hitscle besrusg 1the a2lve elsnThigt éé Sxpanded. The

o s duc rs. 34 and
fuﬁ%é g%% RO LER IRYn O is B %%@J%tﬁ Pef&tlgﬁ‘cestblﬂi?ﬁt% 5,

at 39 surfaces are at | east parti al det ached.
In |ﬁgmt5hene shwitar §§ is widincixed nst0| map@@dhqu% esm]t 4@ progides

gLlon bef) stal
fo’é@lgt %839 8ned(éfach| 1rlltter % eer“éam ues dreggr}rr]ddtéw%elecmc

mthd a8e % el&@n&he chetee mag:endb]smenm Kigerneachly tetla deoshaiteg38’
to the gr esent en.t i o [ [

may r0| for er,i odi c )
wog ResaiThl Sorede b+ Prepara e nEpeb{Pegr Bt ent gred e
wieRQekt:B0uRe 5 thges Bt 1&8e1@<3+nt BB terkPSH ©uSutef 38 ha@ld/or the wall
di spensed beverages and subsequent rral functl onl

414, lsechrmetetinleindposDOB L IBBEYH Mt Ty b ftfﬁéance
wild ¥ Ghe LG BB R JRERI NG e%@ P lgyaeft@gm%t@nﬁ the
pi ezoelectric valve o Ifferent typ han val ve 3.
shifie Zhbetens wided ohild the ssﬁafw’ bemnmdan@ﬁ/emtb@deﬁ elmcmg ot

deg;ﬁejrl al.s doutﬂgthBF ni ng/ Jﬁo& n Sﬁl gj%sl%fi‘%é %oen the

enkify §iaﬂ1@ SPMIstRr oihe/ zo&l@ctﬁ@ ﬁiate@iaEHEﬂfeSshuffﬁl #d/or the related
ernbodi nent has the addi ti onal advant age of bein
Sestb Wthb exprasipa it asustad by Pomieriegs the meatstis, mtg &) Prapd V@&age
B R e B
i eedmmonexﬁana Wihen dnlycth@saetﬁ% itehtheefadirddh demade 6f gpiceockctric
ure5{5eshutt c fixed onto a

n.fi
gﬂl f syt 07 ggmamyy ﬁf’eséf’f‘te’ﬁtg ides for the seat

Cl%zﬁnn & tRekn1verse isofccbMplishbdibd @éscaifed Mové ethwafetendd to ave 3,
rrade of a piezoelectric_ 10 material

LecPrEPHiting e Piesacierei TRmRes fie! ofritths ghuystef &% nat iRersl 41
the shutter 38 and the wall 41' are nade of a
pl eZoel ectric material. Wien the valve 3' is operated,
Heremaftenvhete acodisaloded twd exabapdesaifttesopdnaiopi Cézbetnedtmq %Ccordmg

erial of the shuytter and/ h
orRe AT U GoBE e oot At h i ledb PR iRt
b&,@@gge For instance, when both the shutter 38" and

the"wall 41' are nade of a piezoelectric material, the
Example 1~ Coffee 1.

An amount of 8g of coffee powdet is loaded in the brewing chamber and pressed by a
moveable piston at 10 kg/cm®. The piston is blocked in its final position, i.e. above the
coffee powder, by means of mechanical ot electrical restraining devices. The coffee

powder is provided by a grindet through a chute extending towatd the brewing
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15 shutter 38" becones wi der while the seat 39
becones narrower, thereby chocking or definitely
w@b@siosssot he outl et. The extent of the openi ngPGI/IB20€7/003770
val ve 3' depends upon theqnentity of the expansion of
the piezoelectric material "of the shutter and/or the
related seat, which expansion is adjusted by powering
the material with the proper voltage. Wen only the
chasdbdt.t er 38" is mmde of a piezoelectric material, the

seat_ 39' renmins e es
Wa@ﬁ’illil ?aﬁeéi lgyea?we;;glg t{q? Wélter thﬁzger 1 Hml%_% %erﬁlae&atﬁ%%@ﬁ%t nyyﬂﬁﬂ
901, 8%R81a864 rdfCthe MRkter habss theewsdihtaer Bindr nmichshe brewing

still, i.e. does not expand. d eani of the a
chinthen @ bt 16 00 S ASRLSET TRED SETOBnPHE St o SR LEet (or

ins gj:ev mgmve by vi brating the piezoelectric nmenber
e|t er on the shutter 38" and the wall 41 L
Anbet/o¥f vais, pmteqnnémpereamr@frtbe hreaving drmbsed it wem& g dhe

coxﬁ;c&éag%tSo f S at I glere% gﬁmﬁ%ﬁ%@%r&kﬁ%m LIk tRe 2. At this

Vit ron, eing related to the

tinfor @RapiaddeRptriaf vﬁresﬁ)&emmns: cldse endiglee pEoesrp|athin toybreseng
1. An anount of 8g of coffee powder is |oaded in the
chyplsfiitfgefanber and pressed by a 30 noveabl e piston

Ak a%@esgtgt.}uﬁ% seTlPtﬁ: t1cPB sbéonlh, Mek&shtdohumit 5 chinnahds the valve
position, 1.e. above the cof f ee powder, by nea i Ll
3 mea@harﬂrk@aplemﬁleehe ctlré 3 i promptly HSPRHG ] itroduttpngt is rapidly

L&) s ‘cdus eGthamber 2.
e BT AP BB b e

THRGTéski3e &ahiDMH3 Z]Z:ﬁ}nber ];ﬁ)ddeolyam;ar for\mm:@pe fromhidchas i HYybar.
powering the water heater

1e Bt P S EGH BEE TSP OIS (BT CORE i ey amaads the

valvB® WSk 2BBAESN a dhodiEink QipRd, dort inadvie ety in ohdbe prafnote a

i's provided by a punp. (not shown). os tlone ream
pr@rsunewecqveaw@mﬂ{efbfﬁwms hAEP e 13 o‘[“%tCP’i’zté p‘ﬂﬁ‘p§ oPgpy the

VaRre 3?“8 rgplx&%&ﬂ§ér %3% Bé@%éee@rﬁl@{lselé he brew ng

omand by the™ control unit 5 to open,
Amar pbget dittledupsn droinh thettmyerage dischprge.cat stanprealess a?ﬁt?e?onés (or

atgt‘qetr P):qge ﬁrc%g)sd g“\l\ﬁ%fl Oel eC(}trrl Cm%%l to %r%%{fgmw b‘é‘erQa?g%dﬂqe
cdnBe! S Somi@ndY the Falde @f(ﬁé&e&ut& bﬁﬁaod apseleafiop cydst an c e

5 seconds, the control uni t 5 co ds the vadét Q4.
Clopeng cyFise hevez Serabla fEzatea FPac TPl B Bg Fe5oT Béﬁsﬁese
Tﬁeb gmzo ?ehc% u&l&%&étséﬁ lsSedc AR B Yhigh! ALRRHACRINGIMNIRE pRAt@A by the

seat this causi ng the beverage to exit

cddt@] ahiafrisens B cause rapid vibrations of the shutter 34. In particular, the shutter
34 rapldly moves up and down and tepetitively abuts the seat 39. Such vibrations
promote detaching of the beverage residues from the surfaces of the same shutter 34
and seat 39. ‘
Example 2 — Coffee 2.
An amount of 10g of coffee powdet is loaded in the brewing chamber 2 and pressed by
a moveable piston at 4 kg/ cm® The piston is then blocked above the coffee powder,
within the brewing chamber.

Water is heated by powering the watet heater 1 until the temperature sensor measures

80°C.
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The pressure within the chanber suddenly drops, for
i nstance from 15 bar to 10 bar. |If the user has

W@ 008068587 a "strong” espresso coffee, the contPCI/IB2IT003770
5 conmands the 15 valve §Ef9 cl ose again for a short
time | apse, for instance 20 ins, in order to pronote a
pressure recover within the brewi ng chanber 2. Finally
the control unit 5 opens the valve 3 for conpleti

Ardedt/i ofévalwg posfmdzﬂeé upetyeragbthe dreviag deaeber Aflft eemgnapg Eé&é’t the

e bever di sch
T
ﬁdﬁﬂﬂﬁlﬁ@mﬁ&xﬂﬁivﬂﬁﬂﬁh&ﬁﬁm&OﬁﬁE@pﬁdehaIﬂﬁMNbGW@W&Q@?lﬁﬂ@ng
20 control unit 5 commands the valve 3 to execute one

chapbeingersesdhiony Regel e. Cleaning cycl es have a

Wi h2Bk&s et LAY D Bk witiQh HeXERIn cflirﬁmrlgméﬁ ©OR Iﬂ& 2 @c&ﬂis, the
seconds. The piezoelectric element. 36 is 'ﬁi
0

b
cohirghurfit & cRoeresnds v aes 3 pp sprare Bhappicrarectr is p%mpﬂy
re%p&)ngqre annd® tfS sthuftef %ﬁl ra'ia thised Qr énogéerﬁfabt){?@ thcehééﬁtt &9, this

artlcu ar, utter 34 rapidly nmoves up
caasrmmgme\bavaxgétoepethetchmabeyc?abuts the seat 39. Such

vi brations 2 te de the bey
Upgis RS aen Eﬁt}?‘ﬁ gin]g SFLF%ICg i esté\’rrtgl shu ttgg %gﬂtmlamat >
acBRAds (B vallrX R gR| a&ledning Codld 6€5 Qacoﬁkl’s Pofinnthe efeadifg obfhe valve 3
coffee powder is | oaded in th br ew chaqger 2?&{%% b
a prRLsie Byje ohhopVaELP SRSt &h tenth?kB’;% RPeh °ug
thE antn:{ :\%fr e’vebj ¢ Iﬁﬁ Qf@i@latreﬁ %ul@:Q:H SRl df)@ﬁg% Glea ﬂ!ldntl Bdsiliues.

W ng ch a Water is heated by pomerlng t he
Dmtce ﬂlehénatwtenihoa rqltf |the pleeodastrivedlements ss@nssorlemenisifs agleast 2

80C. 8597 P 71.0037%7
PRFPR/8t 6’% Vf’ 8%% angstgream o$4 the” ¥glv?nraﬁ%d1@@r%&{n%fﬁ feme
piAYeReiid @b ntdyit titk praep ihpllselipiid. For Emchaﬂ)@mngtclyde ahy elernent 36
allomhﬁg t he hot mater to enter t npg . At thlsb
mey he derEicalle saRied doF iPcsvHl $e2B % @ ﬁ’ rF§° age et RBY be
fr&gl%ﬁgﬂﬁl%w%& B frotd il BV id e #TRiAIthe REFERSES UP tO
. When the pressure of 10 bar within the

Tnbwtboi \Mgrds,rramelpctns vmlms arg ppeihle poporlp &fr?él@wtgrf@ﬂtfol over the
rnﬁ%értx rol erg nolnt dur oft @1@ b @J:r @e %u{ Qreoz@@o Jme to provide

19 S respon3|v and the
“&Hukh@thkas rapldly ralsed a gi ven extent above the

t 39, t It
PR AP CORBTBE FORe S POHPAGRF FeRs s the exi
op ¥ QLGS El@antdﬁg mes;alvetSBe:oﬁ@ﬁFst Qo it elementd 58032 s4alk BSving

e val v for a cleaning cycle of 5 seconds. During
a tlheughl }@mﬁﬁé%fortaﬁgwmg tlyecbegerage to flow through the respective element.

Holes 51’ and 52’ ate not aligned, but are arranged at opposed sides with tespect to the
centre of the plate elements. Element 51, 52 are provided with trespective shafts 53, 54
at least one of which is made of a piezoelecttic matetial. When the valve 50 is closed,
plate elements 51 abut the plate element 52. When the piezoelectric shaft 53 and/or 54
is/are activated, the elements 51 and 52 are sepatated to the desired extent and a gap is
present between them, as shown in figure 6, theteby allowing the flow of the beverage
to exit the brewing chamber 2 toward the discharge 4.

As alternative to the piezoelecttic valve 50, a proportional electtovalve may be used (fig.

7). The valve shown in figute 7 comptises two disc plates 60 and 61, similar to the plates
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ab5m/s flowrate of hot water is supplied to the
enpty brew ng chanber and through the sane valve 3
w0 20081068337 Nng the rel ated surfaces and opti n zePCl/ER200TH3770
fromresidues. Due to the-gharacteristics of the
pi ezoel ectric el ements, such as elenent 36, at |east a
portion of the valve body 31 and the shutter 34 are
easily vibrated by powering the sane 15 piezoelectric
51 ahé B2 Havinigtraspecipetots APUG I ertangddrat dRoexitefcihe breveng plpmber
cl.e, the el enent. 36 e el ectri : jat ;
2. GhgaiSy bl G Hegen Sples TG R BRI bR plafBA B oping
thd S@EM AR tdadt qHeQiicdBtle 60 oRUDEL Hrtioktledipy Dfespesive sledt 63, 64 by

within the valve 3. In other ds, ,pi ezoel.ectric
an, glgcjticelly pgtugisd r‘fif’dill“i-ilt et Bliﬂ“ﬁf‘)“\fl\glﬁ“eﬁl tll"gvﬁ?oﬁtsg %8 ordr &f¢ &vERly

M&%d ATBGHHA G FREA! HRNaMrIoNg cseiMWiBerDihet die: Hetee60,0H, ate
b are al so operable to provide 20 "self-clean

: ing"
roted| ame vithygsrechtosthowthesribe Pt 6Q inersenrtediFtialy ¢4 F%E’s)l%m slot
posi ti oned.t.0 i ) i b Bof.dibi@e th
ORSEH R AL 18I Sl Dol b el o
relefivenm@piisn b thé&isepletes BO\VGlnge. the t}i’qq:r(suaé lsuprsinegp ositton of the slots

oo S B P HDRSNE, RSV LEARD 2yl L ML M the v
coaldigreash urﬂ@fsa&fd&h&rslcﬁﬂge dm?m’ﬁma?eaa éi'flﬂzeﬁlt whdple from the one
respect to the 25 centre o he ate e nts. .. .
shpwa ppfigurs 7, Fagangnee slogf0gag éﬂn £ heedisaiat ﬁ&g&g’%&ﬂ%m@@ft@m
is Shat ahe ! 88K @S SfiadhicGh rigumBgedRl fawbi:ez08Y esdjtistiag the
material. VWen the valve 50 is closed, plate elenents
subdrirapositiontvg th dote 681 aadeéit 52. When the piezoel ectric
shaft 53 and/or 54 is/are activated, the elenents 51
and 52 are separated to the desired extent and a gap
is present between them as shown in figure 6,
thereby allowing the flow of the beverage 30 to exit
the brewi ng chanber 2 toward the discharge 4. As
alternative to the piezoelectric valve 50, a
proportional electrovalve may be used (fig. 7). The
val ve shown in figure 7 conprises two disc plates 60
and 61, simlar to the plates W 2008/ 068597
PCT/ 1 B2007/ 003770 -12 51 and 52, having respective
slots 60', 61', arranged at the exit of the brew ng
chanber 2. The slots 60", 61' are through holes. The
di sc plates 60, 61 are positioned one abutting the
other. At |east one disc plate 60 or 61 can be rotated
by a respective shaft 63, 64 by an electrically
actuated el enent (not shown). Wen the slots 60", 61
are mutually 5 arranged as shown in figure 7 the valve
50 is closed. Wen the disc plates 60, 61 are rotated
one with respect to the other, the slot 60
intercepts, partially or totally, the slot 61",
thereby permtting the beverage to exit the brew ng
chanber 2. By adjusting the relative rotation of the
disc plates 60, 61, i.e. the extent of superinposition
of the slots
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60" and 61', it is possible to adjust the flowrate
which is permtted to trespass the valve 10 60. It is

w0 eooB@essatler st ood that slots 60" and 61' nmay hBOBIE2007/003770

different shape fromthe o shown in figure 7. For
i nstance slots 60" and 6I' "“tan be circular holes. What
is inportant is that the valve 60 provides for
regulating the flow rate by adjusting the
superinposition of the sChbAEMS0' and 61
2008/068597 °CT/ 1.B2007/.003770
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dischatge outlet, to the desited extent, by means of an electrically operable valve
3,3).

8. The method of claim 7, whetein said electrovalve (3) is a piezoelectric valve.

9. The method of claim 7 ot claim 8, wherein said electrovalve (3) is opetated to
open said outlet (39, 39°) only after a preset time lapse that water is supplied to
the brewing chamber (2).

10. The method of claim 7 or claim 8, wherein said electrovalve is opetated to open
said outlet (39, 39) only after a preset pressute is reached within the brewing
chamber (2).



8. The method of claim7, wherein said el ectroval ve

(3) is a piezoelectric valve. 9. The nethod of claim?7
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