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DI SPENSI NG MACHI NE AND OPERATI NG METHOD Act*** Field
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beverage di spensing machipe and a nethod for its

5operation, in particular a fully-automatic or

sem -automati c cof f ee/ beverage di spensi ng machi ne.

Aut omati c_or_semi-automatic nmachines_ar
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forced flow of hot water #@mpass through a brew ng
chanber containing coffee powder, wherein sonetine a

'Hef}hawew‘ioval ve is positioned at the exit 10 of the
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opathidt, i phecdhantlly-sancadd et tehrreuioapsie coffed/hfssigonlispénsing
the coffee powder In general, with beverage dispensing
m*’“ﬁlé‘ET'n ne it is meant a seni-automatic (the user has to
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esl erage for preparing and di spe
of ey enageer suchljas thebpkpesure FheeelveAirerniibated @ofer deth the
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pogllecl oses a machine for preparing an espresso coffee.
The brew ng chanber conprjses .a threaded seat axi ak
In genernly Wigh BevaHBe AiSBRraRe HGERF & 15 WRetd) Siropipmatip e vet has

to DRIPELe th $hd é}%ﬁ bR d@%@gev@ﬂgeaﬂ%ly%t&ﬂm%@hﬂé (preparation

adj ust abl e The threaded nertber can be screwed
of hict Hriveragdiie caeiad ontorushstticallytbytthe methiet with Azltecd fprahe user to

mt%mgget e £3 fadﬁgs% regtgoneo gbsn!e% %evetl%g: it ﬂr@ﬁa!r%g Ghe %%p&rﬂﬁxg a

beverage such as, espresso coffee, Americano coffee, cappuccino, latte macchiato, tea,
or the like.

Description of the prior art

US 2001/0050002 discloses 2 machine for preparing an espresso coffee. The brewing
chamber comprises 2 threaded seat, coaxial with the chamber outlet nozzle, wherein a
threaded member is insetted which opetates as a manually adjustable valve. The
threaded member can be screwed within the seat to obstruct the outlet nozzle to a
greater or lesset extent, Le. to partially close the brewing chamber outlet. By adjusting
the extent of the insertion of the thieaded member within the related seat, the
backpressure within the brewing chamber can be adapted to obtain an espresso coffee
having the desired organcleptic charactesistics. The extent of the insertion of the
threaded member within the related seat is provided when the machine is assembled.

US 6,711,988 discloses an espresso machine provided with a piston moveable within the
brewing chamber to press the coffee powder contained therein and to adjust the volutne
of the same chamber. At the chamber outlet, in cortespondence of the coffee discharge

outlet, 2 mechanical valve is provided to adjust the backpressure. The valve comprises a
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25t he extent of the insertion of the threaded nenber
within die related seat, the backpressure witth the

wWor @vd/mgssohanber can be adapted to obtain an
cof fee having the desired organol epdc char acté&’%"tzp?fé““”“

The extent of the inserti'én of the threaded nenber
within die related scat is provided when the machi ne
is assenbled. US 6,711,988 discloses an espresso
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US3390626 di scl oses a system for cleaning the brewer
of a coffee vendor by delivering hot water and a

cl eaning agent to the brewer, holding the cleaning
agent and hot water in théabrewer for a cl eani ng

i nterval, discharging the cleaning agent and hot

wat er, and then rinsing with hot water fromthe tank.
A coffee delivery spout is novable froma position for
delivering coffee- fromthe brewer into a cup to a cup
by- pass position during a cleaning cycle. The system

 UBYAanEZs ARlRBRs & ST o 2RBhE, SR bTaer Bl et VeRbior
B0 AGHG RoP Gokir 8300/ 9OBTO enéahambiearohotig the
radl tl ona nacnl nes 0. NO a W TQr contro e,
S8 PORMATG TR ViAIBy B AL cLdearion (iteue ) AfbchRBing
ﬂﬁe%mng RABREEN® Wok %teﬂ rhn@t MRk MNP wuﬂmwwa@k V@%n. the

nostly erate as on/off val ves and cannot be

f@ﬁh{'?\ g8l delvers iy is BrovahistTianm 1 Posiign iy defiyering coffee -
P&ﬁ‘iﬁé PShE BinfePs the tg %Sblﬁpegy@éE@ Bbs:tséﬁ rduhn@ t3E168nihE cycle.

er to conpensate or other non opt i mal operatln

P axpiere comprises solgnpida@ivesderated downsipan mﬁmat%w&and
,gqu@,g,tm gfﬁﬁtbetvgr ?ﬁr essure value different from
he one correspon Ing to the initial design val ue
MAthOUt di smantling the nmachi ne or nanual |y adjusting
the neans for creating die backpressure. This drawback
applies not only to espresso coffee machines, but also
to other manual or automatic nmachines for preparing
and di spensi ng espresso and ot her beverages, such as
di fferent kinds of coffee drinks (espresso, Anerican,
cappucci no, etc.), tea, chocolate, etc., which are
usual Iy provided with such known val ves. Therefore,
die need is felt for machines which allow a control of
t he operation of the brewi ng chanber outlet valve to
nodi fy brewing tinme and pressure, and al so the brew ng
process, for neeting die user's taste for what
concerns di e organol eptic characteristics of the
prepared beverage. Another drawback of known beverage
di spensing machines is that they require periodica
mai nt enance for cleaning the valve provided, at the
brewi ng chamber outl et Residues of the dispensed
beverages, which build up in correspondence of the
val ve seat, very often jeopardize the proper
functioning of traditional valves. In particular the
val ve body adheres to the related seat due to the
adhesi ve effect of die residues, thereby retarding or
preventing opening of the valve. Sunmag of the
invention It is an object of the present invention to
provi de a beverage di spensi ng machi ne whi ch obvi at es
the aforesai d drawbacks, being at the sane tinme not
expensive, sinple to operate and easy to keep cl ean.
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anot her object of the present invention to provide a

BeQ ediggessdi spensi ng nmachi ne whi ch allows for rapidly
cont#g?ling gf the beverage flow rate exiting tMa@/1B2007/003770

brewi ng chanber. It is a further object of the present
i nvention to provide a beve?hge di spensi ng machi ne
Swhich allows for instantly controlling the valve
provided at die exit of the brewi ng chanmber, during
the phases of preparing and dispensing the beverage,
in order to conpensate for possible alterations of

ot her paraneters of the machine fromthe optimal _
value. It is a further object of the present invention
to provide a beverage di spensing machine 10provi ded
wth a valve within die outlet of the brew ng chanber,
whi ch valve can be controlled during the phases of
preparing and di spensing the beverage in order to

. Ltions, so as to neet the
A adffler gl edy Gk Pee i o drmcveyping i cperion of

“ava ot e st 08 TSR AL By, o
vaﬁxgs g:gctésgly ?)geezat% as on/off valx)r/es and cannot be controlled to rapidly, or instantly,
adjust the backpressure to the desired extent, for instance in ordet to compensate for
other non optimal operating parameters of the coffee machine,

Also, known valves cannot be set to a backpressure value different from the one
cortesponding to the initial design value without dismantling the machine or manuyally
adjusting the means for creating the backpressure. This drawback applies not only to

espresso coffee machines, but also to other manual or automatic machines for prepating
and dispensing espresso and other beverages, such as different kinds of coffee drinks

(espresso, Ameticano, cappuccino, etc.), tea, chocolate, etc., which are usually provided
with such known valves.

"Thesefore, the need is felt for machines which allow a conttol of the operation of the
brewing chamber outlet valve to modify brewing time and pressate, and also the’
brewing process, for meeting the user’s taste for what concerns the otganoleptic
characteristics of the prepared beverage.

Another drawback of known beverage dispensing machines is that they requise

petiodical maintenance for cleaning the valve provided at the brewing chamber outlet.

Residues of the dispensed beverages, which build up in cortespondence of the valve

seat, vety often jeopardize the proper functioning of traditional valves. In patticulat the

valve body adheres to the related seat due to the adhesive ctfect of the residues, thereby

retarding or preventing opening of the valve.

Sunamary 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, sitnple to

opetate and easy to keep clean.
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15cof f ee/ bever age di spensing Machi ne according to
claim1l. The machine may be fully- automatic or
weenisxasonati c. The invention di spensing nmachra®IB2007/003770
provi des several advantaggs over prior art
enbodi nents. El ectroval ves are easy to contro

continuously, e.g. the control unit can operate the
20el ectroval ves at each tinme during the beverage

It iafﬁﬂaarna:the@ robjreo o€ gl gmgnpnmem de thrpedy aﬂaﬁggta&ea\sbépegmmg
ck nse.to el ctrlc Ain 0
g S BBt GGG LISt bt

ic signals to
x&ﬁﬁ%dﬁﬁﬁ@ﬁhleve the desired control over the flow rate
of

he beverage exiting the brew

It is @ ittient origct olope Py %an%t%gpgg% evr?ea[%% dis?e?l? ing machine

IRk B ; Sgél ﬁ‘mﬁ‘t@&]ﬁ% Qisttve Sibeided acdavelivef ot brewing
only provi es a

on/ of unct|0n|n , but .does pr.ovi
chaaiﬂm Bouingadjeuplicats] of ok st SH@%’&E ‘%FH’&‘T%{ ‘ﬁﬁ% 186 o
The gel.ect.r I | t
cozeaﬂglség? {(‘)1 &?os%l le 1tregavtu\ﬁo%s og hogl?% eﬂ}{ﬁ#xég%s |ifs?g§?g&%&?%?ﬁl the

optifel Bttel et condU|t of the same. Alternatively, the
plezoelectrlc

1 B R PYOe REe e HER st A S machie

prBfiERCH laMWBAL bR 3hd BYEet lo@lthd BRwilgedhmbeg hoxhéctt valtrecan be
electrlcally controlled to open/clos %he out| et I
cohtrellddrdawing gheaiasd of Pie@gi@g«,@ddﬂé%apysgtg e beverage in order to affect

the brewing conditions, so as to meet the user’s preferences with tespect to the type and
quality of the selected beverage.

These and other objects ate achieved by the present invention which relates to a
coffee/bevetage dispensing thachine according to claim 1. The machine may be fully-
automatic or semi-automatic.

The invention dispensing machine provides sevetal advantages over prior att
embodithents.

Electrovalves are easy o control continuously, e.g. the control unit can operate the
electrovalves at each time during the beverage preparation process;  Also
piezoelectric vatves have a quick response to electric inputs. The control

unit of the machine commands the valve by clectric signals to rapidly achieve the
desized control over the flow tate of the bevetage exiting the brewing chambet. The
conttol unit operates on the basis of memosized algorithms.

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

The piezoelectric clectrovalve is positioned at the exit of the brewing chamber, for
instance within the outlet conduit of the same. Alternatively, the

piezoelectric valve may be positioned upstream the brewing chamber.

The machine according to the present invention allows for the electrovalve to be
electrically controfled to open/close the outlet of the brewing chamber, to the desired

extent, duting the operation of the machine. The conttol unit can operate the valve to
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extent, during the operation of the machine. The
control unit can operate the valve to WO
WOZH0)5888597PCT/ | B2007/ 003770 - 4 - conpensat BCHIBAGHLE770
sone undesired changes ofi .t he machi ne operative
paranmeters which are preset for a given beverage to be
prepared such as, for instance, the tenperature of the
wat er supplied to the brew chanber, the brew,ng_,.
comppenpase atlppst gﬁnwws%wh@&ew%gé F‘}ﬂglflﬂ‘é oD B g hich
L hrew n &S 20e8h G -prahaldSuEP i, FQ ing@te pBe demppegatre of
are Pttt?s‘r%%\fpl‘ g&]&{%gti néaggf tﬁgi%glt veuat ~die exit of th%e. der
the var@wimgied kathbdrewing ehaniter| the blswingeires MfeiaePlatierpordes

di spe d. the control can also be carried out before
the Vé’g’é’ﬁe %ftg%%lregﬂgdzﬁﬁg er(‘Jllét(%" beverage, i.e. for adapting
The REEMINGN LS Stk tiard Adjuseng of thevilypet gfe géyef dyebrewing

sel ected_b he custoner.,. For instance; .
chargheporagela e e e AEEH PBIRRT Cap L) chb B cpisd o
befofk o&t‘i:{x) %&e WAkbn LOAGBrRAS 1.b.T8r Xabugy bewipemedshe @xittnedb

the e\BI ng chanber after a first tine | apse and with
the e lmetregt stleaind PatE CUpPIhe beverage to be di spensed

. after tf i K AIBS LG ARRess6 QbR tht Rentrol unit
For glg%'fl%ﬁpglﬁﬁ?&%’%%%g%gg cgéi%gmv%g?ye tgkggspsenodi e exit of
comiraddihe walngtoodyanier exif afahe brewmgehamnberrnter & foe ime hprg wd

. than the first tine Lapse, and w LOh8Y. .
it D208 b 3 T SR T o B St s
« A nREE A Rt Othdi @nirBY ek icomnismdsitipldvd o opearthe exit of the

The piezoelectric valve can be operated duri,ng a -
brevsogFieisyeb e descerh BRe e RREHT AA (e st g e ind with o
. .heyer is being prepared, to pronote cleaning of the
hlgh\?la%{%“é%gﬁut ter menber and the rel ated seat. The valv
A el tadrancap ibehatabe dblye mosasdingite K 1ve8tYs it sUpglecioeGHi™-
the related surfaces, fro 1 dyes hehd kD 8using a stand-
20di spensed bever angéf‘? {Jlle%get{eﬁiaf vvaycnrgl}s‘nct)%%nce of” the
by daMedidpnshdTlaehiagd cefvhea tioviesvenizt s bong peghafedy togpromote
external operator to intervene often. Brief , b
cleaiog i ihe olie Stk PR A mﬁstﬁ?tb?“ttﬁ% P‘?ﬂ&dﬁéenf’%‘éee%hué“ﬁh can e
xapi%ﬂ?%&; %Sw@%[l dis€.chl 8560ty HRVRRLdIORMEds| frhacestuappabe the
omthe folllow ng detailed descripti on, vvlttg1 o i
dispeadedrieneege.ontthie voyawiingsinen of Bseiivads dmpisTod effective, wi
no 1‘%(‘1%51 th erﬂl EC}:CEGII!\I/EI O]g(gg.’?.fr(")P Loeihte%%re %ften.
Brief description of the drawings
Further advantages and featutes of the present invention will become appatent from the
following detailed description, with reference to the drawings enclosed as a non-
restrictive example, whege:
- 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 accotding to the present invention;
- figure 3 is a section view of a particulat of the valve shown in figute 2, in a first

configuration;

. figure 4 is a section view of a particular of the valve shown in figure 2, in a second



10

15

20

25

30

figure 1 is a schene of a beverage di spensing nmachine
according to the present invention; figure 2 is a
WQEHBHWetYe section view of a first piezoel ect rRGI/ABIDWEH03770
to be used in the machi ne.gccording to the present
invention; 30- figure 3 is a section view of a
particul ar of the valve shown in figure 2, in a first
configﬂ;atlon figure 4 is a section view of a
paFPP “Hf°"of die val ve shown in figure 2, in a second

) %9%831 0088Qi6RGT4 B20QL N0 ectri® valv€@el G At thORiachine

is a section view of a second piezoelectric
vaWV@nﬁégBE&@§%@W$MHW%@DWHCh|ne according to the

pr [ iy @&xte%n%c 3 ctio view bf Qtﬁﬁﬁb@l\}cstoabéﬁﬂ@@tth@ machine

section view 0 d val ve e used in
na@hunémgam&mqmmmgutﬁmnha present |nvent|on figure 7

2 T IR RRC AT YR B UL L8 0t
I Niesdriliap o BRSBéseptiedntof. t he preferr ed enbodi nent s

Deseription of the preferred embodiments
With reference to figute 1, it is shown a simplified scheme of a beverage dispensing
machine according to the present invention, provided with a water heater 1, a brewing
chamber 2, an electrovalve 3 positioned downstream of the chamber 2 and a discharge
section 4 for delivering the beverage to the user. The electrovalve 3 is a
piezoelecttic valve, ie. a valve which can be activated by virtue of the respon;e of a
piezoelectric element to electric signals provided by a control unit. Alternatively the
electrovalve 3 is a proportional electrovalve. A suitable proportional electrovalve is the
15 seties servo-valve sold by the company MOOG Inc..
A control unit 5, for instance an electronic unit, controls at least the valve 3. Preferably
the control unit 5 controls the operation of also the water heater 1 and the brewing
chamber 2. Control unit 5 runs on the basis of memorized algotithms, which may be
softwate programs, firtaware, etc..
The water heater 2 supplies heat to the water which, in turn, is channelled toward the
brewing chamber 3 whete the beverage is ptepated. The water heater may be provided
with a tempetatute sensor which communicates the temperature of the water to the
control unit, thereby allowing the same to intettupt heating the water when the desired
temperature is achieved.
The brewing chamber 3 provides for a volume to be totally or partially occupied by the
ingredient used fot prepating the beverage, for instance coffee powder, tea, milk
powder, etc.. Nozmally a piston is moveable within the brewing chamber to press the
powder 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 pressure imparted to the powder.

The beverage is prepared by supplying hot water to the powder contained within the
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Wth reference to figure 1, it is showm a sinplified

schene of a beverage di spensing 10 nachi ne accordi ng
W(H200pB68ptlesent i nvention, provided with a wat 2cThBED®BE03770

1, a brewi ng chanber 2, ar;electrovalve 3 positioned

downstream of the chanber 2 and a discharge section 4

for delivering the beverage to the user. The

el ectrovalve 3 is pi ezoel ectric valve, i.e. a valve
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Asrordies tarthe THralYt % s BAB1RT & BH

1%&&[1@@16@9\%9/5 glinhgs Er@fmglbl}eprw &@%Bstﬂeﬁ\/@melbﬁﬂmg hﬁm&@fbt r ol
unlt controls og@;atlon of die piston_to adjust

di
CW@@&I rtlge beﬁ’ptag(t tase pHdngbbEIngThembey & guative, e valve

pre iy L fow ate
PRI B PP B Y e U s B R PRRIRS ot flow e
eﬁaﬁzﬁ:\g ﬂ@ lﬁnhﬁﬁ‘f@edfham'ﬁhﬁ .fmtaidutgy tohnethe: pmbpdiredt, BEPevAge, are
e. its organgleptic ch risti depe d.an
P@@\‘ﬁé‘t‘laa‘? %ﬁeg’éet?' lbsélre%‘ﬁe‘%rﬁ %’rﬁwﬂﬁgeckrl‘ré% Ti neg %%csﬁc%%é one
d&Q%aQQE%E&Qshhgﬁmmﬂm@@gibe time |apsed during
I nfusion, the pressure of the water s%gglled to the

Ploraldcinig vely asnivéipble fofeignest inghe 1&6% A O Edy are avallable
t err%'s.t@ce@ﬂdlo%vhc%s{ slode %rzgfea'tg be reliable. In general such valves have

minimum dimensions, thereby being pasticulaly suitable for installation at the exit of
the brewing chamber, where usually the toom available is lioited.

Suitable valves are e.g. those sold by ASCO JOUCOMATIC, seties 630, and, more
genetally, those that can handle flow rates within the range of 1 - 20 ml/s (when open)
and pressutes within the range 1,5 - 20 bar.

Sensors S are provided for measuring the flow rate and/or the pressure and/ot the
tempezature of the flow downstream of the water heater, upstream and downstream of

the btewing chamber 2 and downstream of the piezoelectric valve 3.
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5size, the water tenperature, etc.. It is evident that
t he operating paraneters should al so be set dependi ng

WOgH% 883% ype of beverage to be prepared and oRCTmER007/003770

user's preferences. For _iynstance, the user may choose
between at |east two types of coffee: espresso and
anencano coffee, and for each beverage the rrachi ne
shoul d neet the user's references f or \A@iﬂ
Flguxel"%shom aoﬁgatrcrnt Yiew pfeﬁ@tﬂgreg%ﬁrar BT EAlEhr erer TR QrPEpses
abo%y%l b @ﬁ]%?ﬂ ch%&rj&gwﬁlb%m %cﬁim@&‘@j@l&o@@m@ﬁg{ne 1

brew ng chanb he water
diredtle rp elmtzgirr e ,sh<t1h eagremi 8. 8i ‘;hett@f34tlh aovefiewifibrepodvetic
The co tr.ol r on e
over)SEPt T e it & ST BY RS MRChy RS Bn T R Bas ot ™

delivehfy 48€6n § 110 ce@selifiht piepagpdbpogee tbhetdrrh@menecwrs glass
provided with a user 15interface allow ng the user to
or thedkect anobng several settings of the. operating

The Qlﬂ[t@g@@ ﬁ{qz ha@@s‘é@éﬂl‘ 6k Ol HelRe @Rt @fie 2 haweeils gapsd agl

machine i s provided with at | east one plg%ele%é&é
bas eﬁ:et:t:rermWé 13,2 igraeloqtdc PerpEranny 2 roRH Ed GBwSY Bk
tapeﬁd & c EE].eﬂ’lg]?I ﬁpgp‘tﬁg E%:t)ﬁ’& dﬁﬁmrfdojé i5 Bénp RS cReN BT B0Rspect

Ate exi rew ng chanber. As altérnative,
the dhage eviaal seetiﬁ)m&hpmivalmteid?)mpst ream of t he brewi ng

chanber r controllin | o t
ThegheGr g o e ire ATE BHATRLT TREBra R E S e g emens
37. RBRAAI BB OV BB 38 oM fedistad ehid BiconermBuA the

upstream of the brew ng chanber and the second one
valvddwndesc@am of the same chamber (fig. 1). Piezoelectric

Funvt?orﬁ{ne S of lt!lll @Blu? Sf 8 LYE[IQE Nehds&idl nlrﬁth§ Wﬁﬁhﬁheopf_het 8ectiic

nvemtron are avail e on di e market’ at | ow cost and
conddceopBiyetiviies the mebkladtiedehmmiginehigh exprofs A [Reegoigaiirac

26m. n si ons there A C J
ove P FGF O RSCRIRSE T 2 PRECL S PREHACHLAE X to serac
its SRDEKI] \Waer® pswalieYouilbe sdno G Hilainl Gbl @itlies 39 iisrioped. the
Sui t abl e val ves are e.g. those, sold

A .
bevraRICIOmATS E0msibe bEIBBBRPRRE ﬂ%@é%’éﬁ%? 52?1%830‘]9’ Ro&ellowed
to hg{? / Logf?‘l\?\% han %s@hiré@ W gk €5 Wihthithe thaibrnge PidedctivardQhe

en open) and pressures within the range 1,5 -
plezZ@ILﬂﬂt elee@nsambqs shlﬁaaﬁfe isproobécied tfeoptife a@@@%’g? ks in its
ow. r at

Lm‘rigf PSR ﬁbw%d' o rtlg ggapsregs R u{%lgtalag‘g{ 9 of DS BERES 3D Ul€reby

e water heater, upstream
cloﬁgdth@ ishieatating He e goshaobiep (ﬁltﬁhﬁdthd owlvs thodadi

toward 1512 (eilehvlelelég gelcggrtl lrtl ¢ valve 3.

Advantageously, the stroke of the shutter 34 is directly controllable by the control unit 5
to adjust the flow rate of the dispensed beverage. In particular, the sttoke of the shutter
34 depends upon the voltage supplied by the control unit 5 to the piezoclectric element
36.

Figutes 3 and 4 show, in a section view, 2 patticular 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 beverage, for instance 1 ml per second of espresso coffee. The shutter 34 in

figure 4 is raised above the seat 39 to the maximurm extent to allow the maximum flow

rate of the same beverage, for instance 10 ml per second.
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WD 2008/ 068597PCT/ G32007/ 003770 - 7 - Figure 2 shows a

section view of a suitable piezoelectric valve 3. The
WORRIR8Y7conpri ses a body 31 arranged in fl ui BCT/AB2007/003770

connection with the brewgng chanber 2 (shown in figure

1) direcdy or through a short passage 32. A shutter 34

is noveable within the body 31 to open/close a

di scharge outlet 39 which opens into a beverage .
Advagedge sk thy Pisersliceis wlve Praosydeicoaieligitddes £l onrrplling e

I @ alve
beve&gg 'ﬂgvew chie @%ﬂhg E)I%‘R)rl é Ql‘fjanﬁ%l[ Glage C&QY@ kfic & h)ﬁ &8 kheSval

I'ass of 'Shutter 34 may have
3 50 3OV@ nahststha flow. xafEh@om Memétidmn apmonmgtﬂyeo mlsy t @ gpprEnum

and has a firs d t [ el
SRR LT bl A PRI A0 LRtk EshtL gy
with@th€ OingRl: 2 sxﬂh&nﬁﬁ@ﬂﬁﬂﬁﬁnﬂ he S(re]cond dl St aI end 383i9$
conpl ementary with res t 10the s seat
Itis KRl WHEGEBGRY CPETiTREL Shueter benior, dutonteade pnar b
wate Qﬁtﬁﬂl@é br\_@%llrlﬁoc%émw 1, WI}R:%' A8 viF-aS BN, FheSREdsBG within the

el ement 37 rmal |y the shutter 34 abuts the seat 39
chﬂnvhet 1R beikls dipswhile @Fﬂﬂﬂ%ed iwager i orpRliet yiraom éhe apire bateg by

means | 958 ]gﬁmpgﬁggﬁegsg&b anrglgeththeﬁﬁ'L cfh Ct Pééﬂ&l 8¢ th Butter 34,

nt'r means o ic 15 connection
a ceﬁﬁn fJ@@zt m\mb@sevbhge ma@m&lh@bram@{ckamnt Z,BT@emhy edslucing, ot

at th gne t over com,ng t orc
prevEHRRnG R BERBIE D390 Ehelalt CRBe g TS St
bwcl&%%&ﬁ@ Holrh$a8C &Bﬂx éﬂeslh@slvmg NGhadBed bpaAjditRgalit Ieeﬁeﬁs efithe
When the outlet 39 is open, die heverag

e com n
shutfer Gfntaipiag B the sedh dtbier P dipishing &K iHGeeHE i eaped %88‘3?

L Loyed ;L9 bl ow toward di e discharge section 4.
&wc&ﬁléﬁ ?gagoh%ﬁiﬁ unit 5 deactivate die 20

Fot msanase Heotonirol eiieimedjstSbe pthOfs hiithe ghutgs 3¢ g0 m@h@d segipee

sp el nt, 37 back.in it Lal :
or Sfare BRI EIHE Tio T i Ebo Rt <Pl YRR By e ey
dimia BBt or3Bcrchdhey a@yuﬁhmﬂ Aget HBe &‘)@Introhﬂﬁit B Mg msb n@ndloé the
beverage from fl ow ng outS|de the v bod ;@P
operptien gelfevalre Ago §bEY PAHAR the DARRAA AL 1@ %Wlﬁ}g C’f ST

pLesQLf mgé & f&hﬂgiﬁxﬁfe 13)4to' 5 GHe SCL %n‘}EQzHEarL@ Hie}}%'sﬁblb)&ﬁﬂdﬂi%n in the

uni t 25t0 adjust die flow rate of
gvurd pigpen éved:Ob‘ié«'/ ep‘ag@ 11 fipapnect llﬁilfa?OﬁUml anig Prsredesfiot peteal

time Eﬁ&dg)%ﬁk Q@ Hu?ﬁ%ﬁf Oplazc%%cﬂfc@%lvggl tage supplied by the

rezoelectric el ement 36.
In otder to clean the valve, the p1czoelectric element of the valve, for instance the

element 36 in figure 2, is excited, ie. activated, by control unit 5 at high frequency to
transmit vibrations to the shutter 34. This is done when the beverage dispensing
machine is in stand-by, that is when the machine is not requited to prepare 2 beverage.
When the shutter 34 is forced to vibrate, during 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 impatted to the shutter 34 and the fiiction between the distal end 38
and the seat 39 promote detaching of the residues from the surfaces.

The beverage dispensing machine accotding to the present invention may provide for
petiodic cleaning cycles of the valve 3, theteby preventing chocking of the seat 39 by the

residues of the dispensed bevetages and subsequent malfunctioning of the machine.
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Figures 3 and 4 show, in a section view, a particular
of the valve 3. The shutter 34 in figure 3 is raised

WOBH 83 e seat 39 to a minimumextent to al | BETAB2007/4603770
mnimumflow rate 30 of the beverage, for instance 1
m per second of espresso coffee. The shutter 34 in
figure 4 is raised above die seat 39 to the rraxi mum
extent to allow the maxi mumflow rate of th

Thayeler 3° RERUPHSPAHES B0 M PEed Stidg picsggiscnic valre of o
d_tffgLQQLSéyg@ 89 PGTL 38 %@1@754119@(?1; ZQd/MViﬁélts@Q eoUslMe tcﬁgpiezoelectﬂc
pi ezoel ectric valve 3 | ows the control wunit
matpiigly andothe ppFtingglasite aﬁe%tia@ebyf tlhe\stﬁtraatieme@& thi plgments upon
t . ;
o P GNP o o5y ST B 8, SREEALES: 1
adda:ppaloquwmttagd ywifOhaimg Aigdpld end fmaou mompraky emﬁeqﬂzuxed}f by of

or.insta 0O mls ferah 0
it b i C0EEe Aol i Nafhob opsl 487 difanded. The
fun&i&ﬁig&ﬂtﬂua kinfogiafrst 8¢ disdidsed §ith Gefbendend @1@&1&:@0 d t hat
peration of the valve 3 has effect_also on th

In fﬁﬂ“é"s% theesbptett e s\iedier T5aF CRIOP TRECH P8R Brfa\ﬁaaletl’ provides

for W?:eéeatt T2 Mialey %ng’ of ﬁttecslhgéﬁd}S’ bP @ REASE UG M LR anpnt:%%lectuc
chanber 2 bui | up while pressurized water is

matsm:i phi e&jelﬁMmﬁtf hemwdtberrwheat et 5. b&itqmeawsl? dfotta Ltmﬁbptteit F)i3
and 1E wtaﬁlq?’fgh%n?% of & glegeﬁecﬁg szel?arf %Sbv’lél.{\/fg%nis opetate% Le.
Wh(ﬁIXdOﬁltLbhﬁ’ubB em.tmg ﬂtﬂ;ﬁe‘d@ekectﬁc _rrtahﬁnbdtfydw gduet AF, andy’ ot the wall

, g\llentlng e pressure buj | d gg Inthliﬁres ct,
1’tsﬂ frtiplope h‘iof 8" §HPa%PY ttés HprBlauTen o hs (RELRS
whdnl BFhtAe sREeW 339 260 ANDRLL BY ALinUIIE I07G 1%&1%?5&1@%at@ﬂial the
die shutter 34 raising above the seat 39, by
shuttpmdthibserime widet whietsi wwet ¥hdegupesbetaren thmdaydtisqchmg ot
t
deﬁﬁﬁg{; é%mﬁ% gll'(lagc%ugleﬁ %%E e:gtgﬂtt cgfgf; 6 cnﬂ% o@r&ﬁ Ss{atlvtee::’,’we %%petmoig QILon the
enujtynct %Sﬁpaﬂs&:ﬂhu@@th@ rpt&bdﬁctﬂch enafdrighof &t ehofertdnd/ deverraged
l““’i g t he brew n% chanber to, res ’gc:ltlvel |n1£n|sh
seatg Phich SFRSPRG S Y PG P stoR ) RSP P oes
WhBRYn@BOs160RE BOlis kNG 8PS HRLOMRuRS mi B Bl V& 39°SemaRs b,
mai ntain the pressure in die brew ng chamber within a
c. peasget etmﬁée £ pnlyribe At 16 the wel Apafs megle afg piezoelecttic

! ST, I n the 20grain size
matg?n’g"lﬁ g%% ngag?é@, {'sh t {?i n?t l@g%n&ect the control
Clearmvig of51hp ek desa deoemplishedad ddstued abe‘@ltaah kefegnta @l vabfe 3,

el ect val ve 3, d ,
e QLB RS PRt e b e SRl g o1,
or Hods} ance the element 36 in figure 2, is exci ted I.e.

activated, G% control unit 5 at hi h frequenc
Herginafterrihere graptisalosem &ve evantides of thetcmermn of Hiegmy nrtmﬁe%dmg

n a ‘ .
o B DRER" 00 CLaRBITIAR SRIRENMO DAk ot i
bevpuagepare a beverage When the shutter 34 is forced to
B Vi b }? ng a cleaning cycle, residues which nmay
*4ap esgﬂ the shutter 34 and the seat 39 surfaces

An afBudl ofl RasitcopRE bbaldrys daliacinade bﬁeﬁm%t PefmbwoidSpressed by a
vibrations inparted to the shutter andthefrlctlon

motrabigeision tel Ogfed el ThsPisten idpokerbinglisalinaposiasimpe-gibove the
cofi%gtp% eLr,]g)Y OfieddiCf BRLANES S QMNP LéHm%eéewces. The coffee

powder is provided by a grinder through a chute extending toward the brewing
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30 The beverage di spensi ng nachi ne according to the
present invention nmay provide for periodic cleaning
WO/ 88593f the val ve 3, thereby preventing chBERIBRYOTFO3770
the seat 39 by the residugs. of the dispensed beverages
and subsequent mal functioning of the machine. WO
2008/ 068597PCT/ | B2007/ 003770 The val ve of die
i nvention machine may be provided with a piezoelectric
chargladsve of a different type than valve 3. The shutters
andhor : - pi G, B89 3h@sures
UmugﬂghgﬂgéEggﬁﬁﬁéﬁgﬁggﬁﬁ%qggélgg?gﬁ%g%9%§idie expansi ons
90°@f Clrheutiohesfe rites wapo nessp Pley wntgs dcared f aagd toyarchitdep brewing
shutt.er and/or to seat elenments. Thi od4 R8s e
chagHE 2 P AT S Sge P PR o BE Rkt (o
instdd@a SREEAGSnAe required) and of inproving the
cl eani ng ef fect because -@F val.ve is v[?rated aqﬁ by
A G sahEG PIHPTNBET G Hothe YOS SBGHT o3 ey by the
conggﬁ&h@ss @@%gmng b, d:@fy NERES thOhbl GMECondiNhE biguifer 3. Al ehis
shutter 3 Is a disc frxed onto a support shaff 34'.
timcThHe watdeledtric patoy B demaiip claspd 8@ dhe Boessureifds thn & oTng
; tpe,s&%kger 38" or die wall 41" is nade of a
CHABPEZOEF et ric 10 material and is electrically excited
Aftddy (}ﬁé‘s@t fiab lakd, foSnstAlct Srshatiidy, ehycdmpiohutih e cohutndy thggalve
and die wal [ 41’ %re made of a giezoelgﬁﬁric ng%FrLaLd
3 toypsh FiePigeerlpeitigvalig 3 (P mply fesporiive ARd FRe R o1 T At
raisell £56kd E3cdtNBoRl G2 08k 80 this CaltBlo8hE Blveize &b ExiSThUlch@hber 2.
38" "and/or the wall 41', such material undergoes. an
Thegxpamsivorin theahamker spddegly fpnsi tor isiaryBomrorbar istiice,
If tk\{\@ &l ?1% heléc@e% ShyLL.er .eiﬁessgllgffgé 1é"@r£rltxo‘§]cm@t@ EorhmaRLsOhe
a piezoelectric material, the 15shutter 38" becones
valvai d@r clovaiaan fher seat ti89 lapbe conesamvar2fowe i otdee repypraote 2

chocki ng or  definitel | osi t.h tlet. The t,
preSTEey KR ST g TR PR, TS T A SRS
valRf3 @i SorBXP@ANSIBReRE of B IRvazgabekd it material of the

shutter and/or the related seat, which exp%nsi nis,
Afrgydj prstee intsyagsoient iy bereagretieshiar oF PRAare 5 éﬁé?coﬂ‘fb (o

vol t age. en: anl e ShULLELRE ol SediBAS Ry Beverage, the
S e S R e A A T
conPOl ust 5 dossanbtthexpandio Athen: o o ngite chesng ggle, | . e.

the wall 41', is e of a piezoelectri,c mater]al, .
Cleits Pl 467 § shPo griy oy ogoBE R0 e fEE )30 e

ThhRAMREiOHedER Al Vi&idd bp hpbChapbighiagpuss destiel bgdhe

above with reference to valve 3, i.e. by vybngt]@% he
congobyneh ee vt foccaeenBRif Ve iHe Ot Gifeshpien He PRIt TR 3§ ohutter
34 3dat N&, lu{;\bﬁl]d' do@h akflgtr.:ca%edtigéy Het&i dafstar 3¢, RkR “@iBiions

I'scl osed t exanpl es of " the operation of the machi ne
proameotieiding of thhdepresemntidiavienm itonsurbaehofedanpre shieis g

el ated to the preparation of a specific beverage.
m“%&% te 1- Coffee 1. An ampunt of 8g of coffee powder

Ex&§Phgpde§ﬂ£@21he brewi ng chanber and pressed by a

An amount of 10g of coffee powder is loaded in the brewing chamber 2 and pressed by
4 moveable piston at 4 kg/cm? The piston is then blocked above the coffee powder,
within the brewing chambet.

Water is heated by poweting the water heater 1 until the temperature sensor measures

g0°C.
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30 noveabl e piston at 10 kg/cnR. The piston is bl ocked
inits final position, i.e. above the coffee powder,
WOROSeETE of mechanical or el ectrical restrai PECHEE007/003770
devi ces. The cof fee powdeg4i.s provided by a grinder

through a chute extending toward the brewing WO
2008/ 068597PCT/ | B2007/ 003770 - 10 - chanber. Water is
heat ed by powering the water heater 1 until the

An pafRiEralvy pesiderrsorrsiens of 8y toeeng chymier 4t 6HERrdgy the
con\é}%faﬁ{it ¢t @ §11,ttﬂ&c[y§pﬂﬁ)§f Lebt da@he LN chisbhre W e

_ moer 2 is provi'ded by a punp (not shown) positioned
time plst pRameiohtid dvih Sateorinh (fsod Bilnbe grceny Widtiat thg drewing
np)... An on/o val ve, positioned upstream of the

dm%@%ﬁ%ﬁﬁm% %%%%?T5nis conmanded by the control unit 5
Whtothepeassul e e by althiowhabretvag chohbaydd ekt, boakatdyectivl, the
ch rrb@e 2. At thjs ti th [ I ' I 3
er. 2. s ti e piezoel ectric valve.
confafHrnG YR dnt HFe 5P ehy DPER Y Ee B e R
resfoRSED R IC HRASL 34 idl O dILEaidd BF @881 cldTRLbAPER, seh0B9, this

i nstance 5 seconds, the control unit 5 commands the
causjey (he bvaregedp et tirtdapbesoel ectric valve 3 is pronptly
UpdSRARRLYE (N, WIR-ANIJrOhe hod:se! @I et b R0l unic 5

gl ven- ext ent above the seat 39, this causing the
actibessghageve d fexi deading cgdlanbiesecondsTReriny s slgpmngof fhieryalve 3

t hanmher .suddenly drgop for _instance from 15 bar
o 5 PP BN ARE of PO HE A aFBY 1o Lol b AVEE, R P Blough
the 8¢ 58P £Rkihaey Idirela@aRtulaks 41l dpibiaaisraing Srobh eesidd .

valve 3 to close again for a short tine |apse, for
Dug s thenderaptyifics o iho PHErelcH o oroie Sy pisedenin Petidhes »
por}%ﬁ B MtRGe 95(5)’\5 NGaGhahetr 24 oF 'c:[%ﬁ“} {rﬁﬂm‘i&ﬁay‘:}% %&Fe&iﬁ!g W fne

5 opens die vdlve 3 tor conpleting delivering of the
piejveleeriaglenteot Wil pusper impfltearain For esbicleaning cydp s feroent 36

o BF 2151005 SH1SDRNGE 59 O 1EAACS 21 LGLaZp SORY o
freduetilii grechdedropiveptsaldapndueshitvewialge thdhdve 3.

In other words, piezoelectric valves are operable not only for allowing control over the
machine operation duting brewing of the beverage, but are also operable to provide
“self-cleaning” cycle.

Figure 6 shows another piezoelectric valve 50 positioned to intercept the flow at the exit
of the brewing chamber. The valve 50 compsises two plate elements 51, 52 each having
a through hole 517, 52 for allowing the bévexage to flow through the respective element.
Holes 51’ and 52’ are not aligned, but are atranged at opposed sides with tespect to the
centre of the plate elements. Element 51, 52 are provided with respective shafts 53, 54
at least one of which is made of 2 piezoelecttic material. When the valve 50 is closed,
plate elements 51 abut the plate element 52, When the piezoelectric shaft 53 and/orx 54
is/ate activated, the elements 51 and 52 are separated to the desited extent and a gap is
present between them, as shown in figute 6, theteby allowing the flow of the beverage
to exit the btewing chamber 2 toward the dischazge 4.

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

7). The valve shown in figure 7 comprises two disc plates 60 and 61, similar to the plates
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ZOControI unit 5 commands the valve 3 to execute one
nore cleaning cycle. Ceaning cycles have a
‘”OV@PW%%F% duration, for exanple from 10 secon8€THB08T03770

seconds. The plezoelectri¢2elenent 36 is excited by
hi gh frequency inpul ses provided by the control unitS
so as to cause rapid vibrations of the shutter 34. In
particular, die shutter 34 rapidly noves,.yp.and down
51 4cP% bpdes rFRAsHYe dpincd O onrBaed Aghe Sk AE PPLRSYE AT
2. TRE AR & %@%@M%h%olé!' EhdBN cﬁ%ﬁgseﬁd 133 hi@%lﬁgﬁﬁ'%ﬁerh%utmlg
surfaces of the same shutter 34 and seat 39. Exa
the oti@ofAdeaspone dignplaiesQrer 6dfcan Gryrasfted bY f sBPERE élpafrr% 64 by
r NQ,.P y
o Ry o BB ARTR, SRR S e munaly
aliahllgﬂb kﬁﬂloa}haﬂelgﬁltte”f @hna‘ fraéea poiaddrsed. 30hew tiwi disadplateb |6@v\ﬁ’1nfg'e
nber. Water merln the ter er,
comeiige 11tk Rebecbith e dtar o s B ek of boralfy the'slot

61°, 200860 8RB ThE Bg&@z@qu%ﬁlclh&ﬁi&ﬂﬁgpmmﬂﬁk e By adjusting the

posi t1 oned upstream of the brewi ng chanber 2 |s
relaggtritiecishe thePBERCPOPL bithe SXER) YFERCITIRSIIORyPE the slots

60’ @Lé g R JREuR % t§he h@w ent %'J}nch@?&ﬁm s tileRiare

time t pi ezoel ectric val ve remal ns cl osed and t he
60. @tries:sbmr gldms{ttmdﬂmtrﬁéoibﬁ@wﬁgl ‘oharase 2 dﬁé@@agh@edwm grefome
n.t he essure, of , 10
e A e R N R
is GQMﬂa@dsﬂﬁ&aithwed& tier apgiinghehepifieroehecty i adjwsihy ethe
3.is pronpt|y responsive and the shutter 34 is rapidly
&WF%¥§%%U%?ﬂﬂb%ﬂoﬁfﬁéﬁﬁlﬂgove the seat 39, this causing
t he beverage to exit the chanber 2. Upon conpl etion of
the delivering of the beverage to the user, the
control unit 5 10activates the valve 3 for a cl eaning
cycle of 5 seconds During the cleaning of the valve 3
ab5inl/s flowrate of hot water is supplied to die
enpty brew ng chanber and through die sane valve 3 for
rinsing the related surfaces and optim ze cl eani ng
fromresidues. Due to the characteristics of the
pi ezoel ectric el enments, such as elenent 36, at |east a
portion of die valve body 31 and die shutter 34 are
easily vibrated by powering the sane 15 piezoelectric
el enent with proper inpulse train For each cl eaning
cycle, the elenent 36 may be electrically excited for
5s, 10 s, 20, s, 30 s, etc.. Ceaning cycles may be
frequently provided to avoid build up of residues
wi thin the val ve 3. In other words, piezoelectric
val ves are operable not only for allow ng control over
the machi ne operation during brew ng of die beverage,
but are al so operable to provide



20"sel f-cl eani ng" cycle. Figure 6 shows anot her
pi ezoel ectric val ve 50 positioned to intercept the
flow at the exit of the brew ng chanber. The val ve 50
conprises two plate elenents 51, 52 each having a
through hole 51', 52' for allow ng the beverage to
flow t hrough the respectivie el enent. Holes 51' and 52
are not aligned, but are arranged at opposed sides
Clamng h respect to the 25 centre of die plate el enents.
El ement 51, 52 are provided with respective shafts 53,
54 at | east one of which is made of a piezoel ectdc
natieri ala pdbeRe thgekV@adhd SotlesRih a Pralife SlBIRPES and
51 abut die plate el ement 52. Wien die piezoelectric
at lgpshfone sdecyror (e adjugy Hicebererace i rate hehid exisnsaid Hrewing
chaﬁlﬁg' (§)2 et %Eﬁrbgtsgig ot Ralicfie gﬁét’a‘(ﬁ\%ﬂx@%?ﬁg nt 1&580 3998y e (3,
IS present betweén them as shown i1n T ire , t er eby
3).allowing die flow of the beverage 30to exit the
brew ng chanber 2 toward the discharge 4. As
alternative to die 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, '9FheryRLg g:spﬁ@nm graghine \pgyording to claim 1, wherein said
elecd@08(0 @%&Z&Qﬂt hBL00 ULP3HAQ e outi& (39,%19’)acﬁ%i§%z‘ev$my bihber
respective slots 60, 61", arranged at ‘the exit of
(2).file brewi ng chanber 2. The slots 60',.61' are through
hol es. The disc plates 60, 61 are positioned one
abutting the other. At |east one disc plate 60 or 61
carn. be ot afeeealy dape@SRe alachige shadling3o 4nbY @n?2, further
eLectricaIL actuatﬁgwelenent (hot shown). Wen the
comprigifg 4o ?C“éf‘c swominiialPl ynd saigy ¢letigad vadd shovih elggtrically
o r : yMal b St i l.at.
T P A R AT DR I S i
the dqsped &genti nt ercepts, partially or totally, the slot
61', thereby permtting die beverage to exit the
brewi ng chanber 2. By adjusting the relative rotation
of 4t he Erﬂlsd)epd:ragee?isﬁﬂmi:@ﬂ.mabhiﬁe aﬁdoh‘cgng@(d} enfimof, wherein said
syper.i pposi tion. t he 01s,,60" and 61', it is )
Combﬂﬁst@i‘tt{ Oifcba‘%go‘]alfg‘t“e‘t"f?é(af{’raéév Yace Ginbet o g plggrithes,
to adjl @ IRASSsstildy ik MR brdBnB@hathler i, t 0 be understood that
slots 60" and 61" may have a different shape fromthe
one shown in figure 7. For instance slots 60" and 61
car be ¢ ar oo .18 | 1 s dhat die. .
varve 60 bi o dRpERinBR il MRRL g £ Ry oBhisig
meaagdjousdiinng ofi¢ biemsiepeeianpe phibinorrodf tih @aclial sndb&id entrol unit

6l . 13 dains:. A A beverage dispensing
(5) RREHS 8 TG0T TR WY Ca Sor e P RGE CHATB AT B AhGfafr more of
said lpegfetc@NBoglag ek fRwal iRt 0 adj ust the beverage flow

rate which exits said brewi ng chanber (2),

characterized by said at | east one el ectnval ve being a

pi gzoel &Clkih&d Y&l X8Ry aShaverace dispensin - ney "

dispensﬁﬁg &acﬁ?ﬁ%ﬁgggéfgﬁﬁaaf%ng%Fé%faﬁﬁﬁgT%ﬁ%ﬁggﬁﬁha
brevehg ciandheal cpanpirisinp tiovsitee df’ apulagas the apertimgcldiisg hAsLe brewing

chan%letr ld?stcha(rgg but?e?, 1)0 l% dgszlixl'eg e?dre%}:l,mbgqngan? gpgl%ctt(igz?lfy operable valve

characterized in that said electrovalve (3) is a piezoelectric valve (3, 3°).



3. The beverage di spensing nmachi ne according to claim
1 or 2, further conprising an electronic control unit
(5) and said electrovalve (3, 3') is electrically
controlled by said control unit to obstruct the said
outlet (39, 39'), totally, or partially to the desired
extent . 4. The bevelfage di spensi ng machi ne
according to claim3, wherein said control unit (5)
operates said electrovalve (3, 3'), on the basis of

tm; 2}? L Ir éiﬁwj%%ﬁé%@% bnzé,owl%%ulil %gid tgﬂ%ﬁ-ﬁ@?@é@i ?ﬁaét\n&tldrg(lch to open
saiddbgRe (5], 39" RGN RE 2366R! A that tapsdddiMeAwatuihd &lpplied to the

conpri sing_means to nonitor one or nore operative
me%@ﬁéh@?@ﬁgzbf the machine, and said control unit (5)

operates said piezoelectric valve (3, 3') to

conpensate for variations of one or nore of said

parfanmet dits gt elivlexfe ethedinvaididcct®iaive ihaarfiar to open said

oo I, a_peverage dispensing machine,  provided, w
out R & P S s AR AR BET e S B p it A nof )
t he opening/cl osing of said brewi ng chanber di scharge
out | et ;o t he egired extent, by neans, of .
el et ri dAFIeBperhABMe ANk (& Rardetadt ispidcelparovilye @add is
ope@t@AGb BOVA! NELdR)agk BoR L BFOEIEEEEd Dl HGehdy, 3') - 14
b 7. Théjéethod oﬁ&clgi&16, whereiﬁﬁsgﬁﬁ e gc%?ovalve
(3) is operated to open said outlet (39, 39") only
sund) i od 5 Pled UTEIRD CRATSLRIDGR ATEL oG Rivpparamercrs
of tlrﬁahht(bxﬁmgfre ﬁioﬂitﬂﬂe&,an\z&ﬁgﬁ I@&btlﬁbxﬁﬁ'l(nﬁt <) @(:‘dvgdb’é a: W@ib%l@( control over
.operated to open said outlet (39, 39') only after a
sald IRV B G S0 € T0er Bafebiis I PIRFSHIG: W Wi greadering
charBor-(2) to compBsard iR uiBEsNed vafiatRAY of bR I PorfcCorBnotNErSldk:
saié électﬁévalve 63, é‘)vigiopepated t&%ﬁﬁh??%?ﬁgﬂéhs
fronh@y @ipsefed #olgv rat e of the beverage bei ng di spensed.
10. The nethod of any claim6 to 9, wherein one or
nore operative paraneters of the machine are
monilt or &8¢ namiddan aa) etdm dniocl OuRihtre(nBdn ple@xdnttesnials) controls
..feedback control over said electrovalve (3, 3), in
Sa‘d&‘f"&g?"% Bapost (R (s BRsuR iy R ORH pUPEtBrHgamber (2)
and/Bf @8isRig fEharetorfedonkiMoBORMRNSAL 81 E&feréé@@ﬁ&efﬁ? the user and
vari ations of the said one or nore paranmeters from an
prepaseddyttemoglige. | 1. The method of any claim6 to 10,
wherein an electronic unit (5) controls said
el ectrovalve (3, 3') to adapt the pressure within the
opéEat i hie bredwil rgecctiageany(@)imahidy bir, viteeeis &didl cfeb@wvalve (3)

. Late correspondingly to the t . of beverage chosen hy
s ofe i€ SRR BRNTn Tty Sl s MG He DRSO HE FrnGd of he
sam@e«of @i, BY ah@ anylaeh sta®, @)1 |, wherein said
el ectrovalve (3) is operated during a stand-by
condition of the machine to pronote self-cleaning of
the sane valve (3, 3') and the related seat (39, 39').



