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15 Background Art

Machines for producing beverages, in particular
beverages likely to degrade over time, such as milk-
containing beverages, e.g. milk-containing coffee, tea or
chocolate drinks are well known in the art.

20 As known in the art, in order to produce such a
beverage, water may be passed via a heater for producing
steam. The thus generated water steam can be fed to a
mixing head in which, e.g. by applying a Venturi effect,
milk supplied from a milk supply and air from an air

25 inlet 1is sucked into the water steam flow which results
in a heated water/milk mixture which can then be drained
from an outlet nozzle of the mixing head into a cup.

A well known problem is that after having produced

the desired amount of beverage, the parts of the machine

30 that have been exposed to the beverage bear residues

thereof, in particular milk, that may degrade or be

unwantedly mixed with subsequently prepared beverages, in

particular milk-free Dbeverages, when the machine 1is
suitable to prepare different types of beverages.

35 A typical example of such undesirable residue issues
is encountered with in-line milk wvapour-operated frothing
or heating heads. The inlet of the head, the interior of
the head itself as well as the outlet nozzle are exposed
to milk and thus have to be cleaned to prevent



contam nation, e.g. by rinsing. In known devices, this is a | abour

i ntensive and tine consum ng work asking for a manual rinsing of the
descri bedwoi2bki/dbsew pat h. The rinsing and/ or cl eani ng caoTartmalobss ake
substantially 5 nore time and effort-than the step of producing the

m xture. The cleaning is particularly difficult when the mlk has dried on
the surfaces of the m xing head. On the other hand, if the cleaning is not
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t he p! pes an val ves, contal ns e an IS contam nate
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air inlet. The frother has a three—way valve to divert
water or steam from the water source into the air inlet
25 line and therefrom into the emulsification chamber for
rinsing thereof. Simultaneously, steam is passed via the
steam supply line into the steam inlet. The flushing
water passed through the frother is collected in a waste
basin. Conseguently, milk traces are flushed out of the
30 air and steam lines. The flushing process may be carried
out at the end of each beverage preparation or at the
user’s regquest or automatically after some delay after a
beverage preparation to avoid accidental scalding if a
user inserts his or her hand beneath the Dbeverage
35 discharge duct immediately after beverage preparation.

Another approach involves the use of disposable parts
that are exposed to the degradable liquid such as milk,
for example as taught in EP 1 746 920.

Fluid c¢ircuits conveying milk regquire frequent

40 cleaning. Upon beverage preparation, milk remnants
tend to accumulate in the fluid circuit of beverage
preparation machines and degrade rapidly therein.



There is still a need to provide a sinple and hygi enic cl eani ng arrangenent

for a beverage preparation 5 nachine. Summary of the Invention A
preferredvolpaoms®m the invention relates to a bever agePpr&praratsand machi ne

that has a sinple and safe 10 hygi em c3 configuration for self-cleaning.

Anot her preferred object of the invention is to provide a beverage
preparation machine with an arrangenent for maintaining a good visual
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machi n Pﬁlcular a flavoured-beverage containing at |east one of

m |k, coffee, tea, 25 soup and chocol ate. Fl avoured-beverage neans in
particular any liquid fit for human consunption that is naturally or

artificially flavoured, inspambirguba@r thkel knveAteentrast, clear water woul d
normal Iy not be considered as a flavoured-beverage. 30The beverage
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duct . Further features _and advant ages of the iinvention will appear in
t he dé?alled aes%¥yﬂyybnprgferred. objec th invention 1s the
reduction of the frequency of in-depth cleaning of

beverage preparation machines, in particular involving
detergents.

Yet another preferred object of the invention is to
20 reduce the amount of beverage wasted in the fluid circuit
of a beverage preparation machine.

Therefore, the invention relates to a flavoured-
beverage preparation machine, in particular a flavoured-
beverage containing at least one of milk, coffee, tea,

25 soup and chocolate. Flavoured-beverage means in
particular any liquid fit for human consumption that is
naturally or artificially flavoured, in particular milk.
In contrast, clear water would normally not be considered
as a flavoured-beverage.

30 The beverage preparation machine comprises: a fluid
circuit having a duct that has an outlet for dispensing a
flavoured-beverage over a filling area for user-
receptacles; and a cleaning arrangement for removing
remnant flavoured-beverage from the duct by passing a

35 clearing fluid through the duct and out of the duct via
the outlet.

In accordance with the invention, the cleaning
arrangement comprises: means for providing a gas under
pressure; and a configuration for passing such gas as the



Brief Description of the Draw ngs The invention wll now be
described with reference to the schematic draw ngs, wherein: Figures 1 to
3 schematwoabiwoosiobustrate a first 10enbodi nent of a beverageopoeEas ati on
machi ne according to the invention; ~-Hgures 4 and 5 schematically
illustrate a second enbodi nent of a beverage preparation machi ne according
to the invention; and 15- Figures 6 to 9 schematically illustrate part of
the flui chiera(‘rliinEg afl tike herxer age fneparatd QyHeehd nest showshéndkegs 1 to
5. Detall ad,descrhpbiion 20608 kb0 on i usliale L ug Jevaage prepar ation
machi ne structures contai ning a cleaning arrange accor |ng to the
invention. TheuekBani fgadni-aggen@ntadssiickd Soexphal nedehbigheater details
in relatlgg)@%&hlng%e t.Q .9 «2009S 1 19 3 show schematic front views of a
beverage p paratlon naéklne accor ﬁb to the invention. Machine 1 has a
housing 5, a duct 10 that has an outlet 15, a conduit 20 upstream duct 10
and connected thereto and a waste liquid collector in the formof a
collection tray 30 303%@1%ﬁmﬁﬁﬁ@ﬁﬂﬂkﬂ¢@cifv%ﬁﬁ(QﬁiwﬁﬁQEfron1outIet 15.

In Fig. 1, du§ 10 i s shown | an gﬁg{at ﬁlon for |rculat|ng a
beverage thro éﬁ ¢ONGHIt ©20 ] &t@o %?E%eﬁ% RGeSaThBever age
from out | éhel5chensitde Woasiimg s &b@ﬁ@l@-user-receptacle 40, e. g a nmug 35
or cup, resting _on a rec ptacl fiI area_ 35 forned a gr

col l ector 30. “HOUSIRGS5 ﬁ sroﬁ? gF 3%¥]rﬁ%%qﬁ&”5h€%n€'SFHESFllllng
area 38 that ex?@b@sﬁlm@mtzon@él |y i nbﬂ’@mig@f recsifay@ tiion Wonachine

2011/ 095509PCT/ ER201441051453th% -<nventibh;Fig. 2, duct 10 is shown in an

i nternedi ate position between the operative position shown in Fig. 1 and a
cl eani ng posi ti 6aggkewn 4 nafflg.> 3schematically illustrate a second

embodiment of a beverage preparation machine

according to the invention; and

15 - Figures 6 to 9 schematically illustrate part of the
fluid circuit of the beverage preparation machines
shown in Figs 1 to 5.

Detailed description

20 Figs 1 to 5 illustrate two beverage preparation
machine structures containing a cleaning arrangement
according to the invention. The cleaning arrangement as
such 1is explained in greater details in relation with
Figs 6 to 9.

25 Figs 1 to 3 show schematic front views of a beverage
preparation machine 1 according to the invention. Machine
1 has a housing 5, a duct 10 that has an outlet 15, a
conduit 20 upstream duct 10 and connected thereto and a
waste liquid collector in the form of a collection tray
30 30 arranged to collect waste liquid from outlet 15.

In Fig. 1, duct 10 is shown in an operative position

for circulating a beverage through conduit 20, into duct

10 and for dispensing such beverage from outlet 15

outside housing 5 above a user-receptacle 40, e.g. a mug

35 or cup, resting on a receptacle filling area 35 formed by

a grid on collector 30. Housing 5 has a front wall 6

delimiting on one side filling area 35 that extends
horizontally in front of machine 1.



Ri ght beforecl eaning, outl et15is pivoted, 5 typically automatically, into
housing 5. In the cleaning position (Fig. 3), duct 10 is arranged to

ci rcul at ewol2eaiongyof l uid fed via conduit 20 and evacuat @CIEPR01/08146RNI Ng
fluid fromoutlet 15 inside housing 5 30-collection tray 30. 10Col |l ection
tray 30 extends frominside to outside housing 5 so that outlet 15 is
situated above tray 30 in the operative position (Fig. 1) as well as in the
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the active pO%ItIOQE% %Re |nact|ve position. For instance, the duct is in

its verti€al’ p&gptlon torest or dispense 40 beverage and pivoted into its
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intermediate positions as well as used cleaning fluid in

the cleaning and intermediate positions.

Furthermore, housing 5 has an opening, for instance
20 covered with a pivotable gate 7, e.g. a hatch, for
allowing the passage of outlet 15 when pivoted into
housing 5, as illustrated in Fig. 3, gate 7 may be
pivotally mounted so that it can be pushed open by duct
10 pivoting into the c¢leaning ©position (Fig. 3).
25 Furthermore, gate 7 may return into its closed
configuration (Figs 1 and 2) under the effect of gravity
when duct 10 is pivoted out from housing 5. Other gate
configurations are of course possible, in particular
motorised gates that are opened and closed in alignment

30 with the movements of duct 10.

As illustrated in Figs 1 to 3, duct 10 is pivotally
assembled to conduit 20 for moving outlet 15 from the
operative position (Fig. 1) to the cleaning position (Fig.
3) via the intermediate position (Fig. 2). The

35 intermediate position may be a position of inactivity
(standby) of duct 10.

In a variation, it is possible to combine the active
position and the inactive position. For instance, the
duct 1is 1in 1its wvertical position to rest or dispense

40 beverage and pivoted into its cleaning position with its
outlet moved into the housing for evacuating the cleaning



6 - fluid, e.g. by neans of an actuator such as an electric actuator. From
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Typically, conduit 20 is connected to a unit for
preparing a beverage such as tea, coffee, chocolate, soup
or milk, in particular cold or hot beverage.

In the embodiment shown in Figs 1 to 3, conduit 20
30 can be connected inside the machine to a milk heating
and/or frothing arrangement (not shown). For example,
this arrangement includes a mixing head for mixing milk
with air and/or steam. Alternatively, the mixing head may
be associated with duct 10, duct 10 having for example an
35 air inlet 150 that may be permanently open or
intermittently closable for dispensing un-frothed milk or
for circulating air-free cleaning liquid. The closing of
optional air inlet 150 may be carried out manually or
automatically as needed, e.g. via an electro-valve (not
40 shown). Venturi-based mixing heads, as generally known in
the art, are for example disclosed in EP 1 656 863 and in

EP 1 746 920.



A mlk processing arrangenment for such machine 1 is 10 discussed in greater
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P EX rrpfor dispensing co %ee via head 50 and a milk heating

and/or frothing unit dispensing heated and/or frothed
milk via outlet 15, for the preparation café latte,
cappuccinos and/or regular coffee with milk within the

30 same machine and optionally automatically, 1.e. the
combination of milk and coffee being carried
automatically by the machine upon a request of a user for
such a milk-containing coffee.

Machine 1 can be a coffee or tea preparation machine,

35 such as a self-contained table-top machine that can be
electrically connected to the mains, e.g. at home or in

an office. 1In particular, machine 1 is arranged for
preparing within an ingredient processing arrangement a
beverage by passing hot or cold water or another liquid

40 through a capsule containing an ingredient of the
beverage to be prepared, such as ground coffee or tea. A



20 processing arrangenents are disclosed in WD 2009/ 074550, WO 2009/ 130099

and WD 2010/ 015427. 25 The beverage processing arrangenent may i ncl udeone

or nore oVoha/Mss0bowi ng conponents: a) a brewi ng unit POI/RPRE@IRI0Fi48E an

i ngredient of this beverage,in parti€war a pre-portioned ingredi ent

supplied within a capsul e, and for guiding an

I ncom ngf | owof | i qui d, suchaswat er, t hrough said ingredient to a beverage

outlet; bkapanile~ iinchesdet , suchasatilder nob} aeke 95 r 80onbeabtngraest | ow of
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9 particular an alirtight packaging, e.g. plastic,
aluminium, recyclable and/or Dbiodegradable packagings,

5 and of any shape and structure, including soft pods or

rigid cartridges containing the ingredient.

For example, machine 1 comprises: an ingredient
processing arrangement including one or more of a liquid
reservoir, liquid circulation circuit, a heater, a pump

10 and a beverage preparation unit arranged to receive
ingredient capsules for extraction and evacuate capsules
upon extraction; a housing having an opening leading into
a seat to which capsules are evacuated from the
preparation unit; and a receptacle having a cavity

15 forming a storage space for collecting capsules evacuated
to the seat into the receptacle to a level of fill. The
receptacle is insertable into the seat for collecting
capsules and is removable from the seat for emptying the
collected capsules. Examples of such ingredient

20 processing arrangements are disclosed in WO 2009/074550,
WO 2009/130099 and WO 2010/015427.

The beverage processing arrangement may include one
or more of the following components:

a) a brewing unit for receiving an ingredient of this
25 beverage, in particular a pre-portioned ingredient
supplied within a capsule, and for guiding an
incoming flow of liquid, such as water, through
said ingredient to a beverage outlet;
b) an 1in-line heater, such as a thermoblock, for
30 heating this flow of liquid to be supplied to the
brewing unit;
c) a pump for pumping this liquid through the in-line
heater;
d) one or more fluid connecting members for guiding
35 this ligquid from a source of liquid, such as a
tank of liquid, to the beverage outlet;
e) an electric control unit, in particular comprising
a printed circuit board (PCB), for receiving
instructions from a user via an interface and for
40 controlling the in-line heater and the pump; and



d) one or nore fluid connecting nmenbers for guiding 35

t hi sl i qui df romasour ceof | i qui d, suchasa tank of liquid,to the beverage

outlet; wWP20amIsioectric control unit,in particul ar conpCraEPag1a51453

printedcircuitboard(PCB),forreceiving $nstructi onsfroma user via an

Interface and for 40 controlling the in-line heater and the punp; and WO

2011/ 095509PCT/ EP2011/ 051453 9 - f) one or nore electric sensors for

sensing at |edst care apeiatd ogabctharagkakbsti coselwateithd rom least

characteristics gf,.the,brewt ng,uni t.oithe, dmsling heaten e Lhe puppyy,a |iquid

reservoir, an .. . . . .
characteristics of the brewing unit, the in-line
heater, the pump, a ligquid reservoir, an

5 ingredient collector, a flow of this ligquid, a

pressure of this ligquid and a temperature of this
liquid, and for communicating such

characteristic(s) to the control unit.

The heater may be a thermoblock or an on demand
10 heater (ODH), for instance an ODH type disclosed in EP 1
253 844, EP 1 380 243 and EP 1 809 151.

Figs 4 and 5, in which the same numeric references

designate generally the same or similar components, show

a schematic cross-sectional side view of a variation of a

15 beverage preparation machine 1, 1in accordance with the
invention.

Machine 1 has a housing 5 with a front wall 6, a
duct 10 that has an outlet 15, a conduit 20 upstream duct
10 and connected thereto, and a waste liquid collector 30
20 arranged to collect waste liquid from outlet 15. Duct 10
has: an operative position (Fig. 4) for circulating
beverage through conduit 20 and dispensing this beverage
from outlet 15 outside housing 5 above a user-receptacle
filling area 35 into a cup or mug 40; and a cleaning
25 position (Fig. 5) for circulating cleaning fluid through
conduit 20 and evacuating this cleaning fluid from outlet

15 inside housing 5 to collector 30.

Duct 10 1is pivotally assembled to conduit 20 at a

pivoting point 11 for pivoting outlet 15 between the

30 operative position (Fig. 4) and the cleaning position
(Fig. 5).

The fluid 1line formed by conduit 20 and duct 10
extends through front wall 6 of housing 5. Duct 10 1is
pivotally mounted to conduit 20 at front wall 6 of

35 housing 5 along pivoting axis 11 that extends generally
parallelly to wall 6, in contrast to the embodiment shown
in the previous Figures. In the embodiment shown in Figs
4 and 5, pivoting axis 11 extends within front wall 6.
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used beverage ingredient, 1in particular ground coffee
upon brewing, for example contained 1in pre-portioned
20 capsules. Examples of wused-ingredient receptacles 36,
ligquid collecting trays 30 and user-receptacle supports
35 are disclosed in EP 1 731 065, EP 1 867 260, WO
2009/074559 and WO 2009/135869, the contents of which are
hereby incorporated by way of reference.

25 Typically, conduit 20 is connected to a unit (not
shown) for preparing a beverage, such as tea, coffee,
chocolate, soup or milk, in particular <cold or hot
beverage. In particular, the beverage preparation unit
includes a milk heating and/or frothing arrangement. For

30 example, the beverage preparation unit comprises a mixing
head for mixing milk with air and/or steam, in particular
a venturi-based mixing head, that is connected to a milk
supply, a steam supply and an air supply.

A milk processing arrangement for such machine 1 is
35 discussed in greater details in relation with Figs 6 to 9.

The cleaning fluid is circulated through conduit 20,

duct 10 and evacuated via outlet 15 into receptacle 36
from where the fluid drains into collector 30. This fluid

can be water or water-containing, optionally with a

40 descaling agent or a detergent, and/or air or air-
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process. It follows that under these circumstances, the
risk of inadvertently filling a user receptacle 40 with
evacuated cleaning liquid instead of beverage is excluded.

As will be explained in relation with Figs 6 to 9,

25 the <cleaning arrangement of machine 1 may also be

configured for light clearing process of duct 10 at the

end of each beverage preparation cycle into a user-

receptacle 40. For such a clearing process, it 1s not

necessary to hide outlet 15 of duct 10 from the wuser.

30 Hence, outlet 15 may not need to be moved away from above
user-receptacle 40.

Generally speaking, a simple structure 1is provided
for safely cleaning, in particular rinsing, the beverage
fluid circulation arrangement, in particular the

35 downstream part thereof up to and including the beverage
dispensing outlet. Indeed, only the extremity of the
downstream part of the circulation arrangement needs to
be movable to carry out the evacuation of the cleaning
fluid in a shielded, 1in wparticular confined area, to

40 prevent exposure of a user.



By evacuating the cleaning fluid via outlet 15 within housing 5, i.e. in a
shi el ded or confined space, 10 the user is protected against projections of
cl eani ng wbuod/dssobng a cl eaning cycle, in particul ar pror&re@d/ost46hm and
hot water that could spurt from outlett215 and burn the user. Moreover, if
the cleaning process is progranmed to 15 be carried out automatically at
specific periods of tine, the outlet 15 is noved into housing 5 before
evacuation of tihe cheanimg wlttihdn Hemcen tdmer eohis180 rdwkwefteavaedation of

cl eani ng f'l%aﬁlll Itn% a8 re écﬁ'lvf;aolﬁ hat é"D%%'rﬁ‘aV %Pw?g” BRt opLo

recept acl area en nac I ne ut to start the
autonatlc%@wggﬁﬁﬁgFﬁF%@é§§qu s gt e Whidet %W&%ép%¥?%uhtF%n€es t he
ri sk of i padwer treasttior fitddhegra qsetroécapuacl@iﬁlmﬂtwnEWaCMQfﬁdngleaning
l'i qui d5i nstead ogt@eve&ag@y pexe! ydedcae il dubengxpbai &Qﬁkmrh?eéati on

wiin 108 iektate AR SlAAN A0 Alanasten o FREfne L

be
configure ht” cl eari ng process o e end eacﬁ
bever age ﬁﬁeﬁé@é@ﬂ@ﬁ dy e ViAo tReusEcy scopitacite 40. For such a clearing
process, it is not necessary to hide outlet 15 of duct 10 fromthe user. 30
Hence, outl et Tﬁem@ﬂéHm1ﬂ@6dr&@nhﬁﬂﬂﬂV@doﬁM@y]ddﬁ@ﬁ@@@Vﬁr@ﬁ&fat@@ﬁptaC|e

ol eani ng %%%p?r't.ycu G P0en a0 R SRk gmﬁhéspﬁov'ﬂqgltfﬁéwsﬁée' Y
o ¥ andio e Sl e e o S thavinel's eom Het € ¢ hokRot L8P botand-

i ncl udi ng lmherhbe:@ert@@e sdirsperdiengnogts eesiondéed th@nlSyﬂHl@h@l@memém .ty of the
downstream part of the circulation arrangenent needs to be novable to carry

out the evacuatiige of theocleanidg i ghin rashi e&ﬂ@@lﬂﬂ Ncpartkewhar
confined area

vent , exposur e of us
2011/ 005505PCH Epzon1T be1955 S hasr 1o ARt OB RCURT chot he
out | et evadsaEas e helrsaniOng sf INGitd shway donttdies st Aé JW&ies -parts of the
beverage preparati on machine, including such parts |ike a punp, heater,
cool ens controlrheni tluid XcAgcunict ,sihyew g FigH t 5 edc_ooridmudee a

dedi cat ed, hausi g, Lof obor Mg, A sepat ate canfy neyept gh el g area for

t he evacuation o cl eani ng

ar r angenentr fe@%ﬁer%g§aﬁﬂ<e§§r at 1 onl eehi ne, %%Q/%W%?S of TaBbve
machi nes 1,00wiild qmmmdﬂ;ed)WEStnmmam4Wﬁxﬂ%§&%ﬂ Hdepavizs #m relatioh with

Figs 6 tOt%e I PaWicch the %@@lé@f @rferlﬁ&§v@e%|(lgﬂai§ he sasecel epeat s.
Fi gsTgotoc% ustrateot be bl gl chreult gopected Lo et (10, and, gut | et
f|UI circuit connected to ars ensing head 50 s no v in these

Flgures has an air 1inlet 450 an an addltlonal 1nlet or

connection to water tank 200 via water line 240.

Air inlet 450 may be combined with air inlet 150
(indicated in dotted lines in Figs 6 to 9) in duct 10.

25 Duct 10 may be associated with a venturi-type
arrangement, for example as disclosed in EP 1 746 920,
having a first inlet connect to conduit 20 and a second
inlet connected to an outlet of steamer 300 via a steam
pipe 310. Steamer 300 has an inlet connect to water tank

30 200 via a pump 350 for pumping water from tank 200 along
first water conduit 352, through pump 350 and via second
water conduit 353 into steamer 300.

This fluid circuit 10,15,20,100,200,240,300,310,352,
353,400,450 is associated with a receptacle filling area

35 35 for receiving a user-receptacle 40 to be filled via
outlet 15 and with a waste ligquid collector 30. Waste
liquid collector 30 1is arranged to collect waste liquid



15The fluid circuit shown in Figs 6 to 9 include a ml|k tank 100, in
particular a refrigerated mlk tank, for exanple a tank as disclosed in WO
2010/ 0099¥6.20Tiz2n9k50200 is connected to a nulti-way val veP¢OEP2I1A/0a1353 nl et of
the valve. The outlet of valve 400 isiGornected via 20 conduit 20 to duct
10. Furthernore, valve 400 typically has an air inlet 450 and an additi onal
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St eaner g}&_%ﬁ4et 450 and or inlet 150, which air-milk mlxture is

15 then heated and frothed by contact with this wvapour and
dispensed as milk-froth wvia outlet 15 into user
receptacle 40. To dispense heated ligquid without frothing,
it is sufficient to close air inlet 450 at multi-way
valve 400 and air inlet 150.

20 Fig. 7 illustrates the configuration when multi-way
valve 400 is arranged to close water line 240 and milk
inlet connected to milk tank 100 so that only air inlet
450 remains open and in fluid communication with conduit
20 and duct 10. By circulating water from tank 200 wvia

25 lines 352,353 and pump 350 into steamer 300 where the
water 1is converted into steam and fed under pressure via
line 310 into duct 10, air is sucked into valve 400 along
conduit 20, mixes with this steam and escapes via outlet
15 over user receptacle 40.

30 Fig. 8 illustrates the configuration when multi-way
valve 400 is arranged to close air inlet 450 and the
inlet connected to milk tank 100, the inlet to water line
240 being open to allow circulation of water from tank
200 along line 240 and conduit 20. In this case, steam

35 formed in steamer 300 and supplied wvia conduit 310 into
duct 10 draws water from tank 200 via line 240 through
duct 10 which is then heated by exposure to the steam and
evacuated via outlet 15. To prevent projections of liquid
evacuated via outlet 15, duct 10 is pivoted to confine

40 outlet 15 as explained in relation with Figs 1 to 5. In



10 electric resistor steaner, evaporates the fed water and delivers the
vapour via conduit 310 into duct 10 containing the venturi device. Passage
of vapourwoi2aittdes®9vent uri devi ce sucks mlk via multi-wray/Eradnnesde® and
air via inlet 450 and/or inlet 150, -which air-mlk mxture is 15 then
heated and frothed by contact with this vapour and di spensed as m |l k-froth
via outlet 15 into user receptacle 40. To dispense heated |iquid w thout
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pivoted to confine 40 outlet 15 as explained in relation with Figs 1 to 5.
In VO 2011/09?@%9P9T@EB%%}%QQ§%§9%3 ffﬁh& circuit configuration as
shown in Fig. 7. However, in Fig. 9 duct 10 is pivoted to
15 confine outlet 15 1like in Fig. 8. Air inlet 150, when
present, may be closed as indicated in Figs 8 and 9, or

remain opened.

The cleaning arrangement can be used for removing

remnant flavoured-beverage from duct 10 by passing a

20 clearing fluid through the duct and out therefrom via its
outlet 15.

In accordance with the invention, the c¢leaning
arrangement haa: means 300,400,450 for providing a gas
under pressure; and a configuration for passing such gas

25 as the clearing fluid under pressure through and out of
duct 10 for evacuating remnant flavoured-beverage from
the duct.

The cleaning arrangement includes water steamer 300

for supplying steam under pressure via steam duct 310

30 into duct 10. The cleaning arrangement is also connected

to an air inlet 450 for mixing the steam from steamer 300

with air. Duct 10 incorporates a venturi arrangement for

sucking air via inlet 450 by the passage of steam. For

instance, duct 10 includes a disposable milk frothing

35 arrangement of the type EP 1 746 920, the content of
which is integrated by way of reference.

In a variation, it is possible to use a pressurised
air feeder, such as an air pump or compressed air tank to



this configuration the liquid evacuated fromoutlet 15 is not collected in
receptacle 40 but is delivered directly into waste liquid collector 30. To
enhance cwopcoliavs®mn of water along line 240, 5 inlet 24PCofEPRéNASR4® can be
connected to an outlet of punp 350 wi asa-val ve 354, e.g. a three-way val ve
354, instead of being directly connected to water tank 200. Hence, water is
driven via line 240 by punp 350 instead of being nerely drawn under the
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fI avour ed-bever a rom duc passin 0 c?earlng f1u%88 ﬁrough t he
duct and &dt @Ferefromvia its outlet 15. I n accordance with the
i nvention, the cleaning arrangenent haa: neans 300, 400, 450 for providing a
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Fig. 30 end of a beverage preparation and dispensing cycle
prevents on the one hand dripping of residual flavoured-
beverage from outlet 15 upon removal of receptacle 40 and
on the other hand accumulation of such drips into waste
liquid collector 30. It follows that the freguency of

25 emptying collector 30 is reduced and the machine is
maintained in a more hygienic state by avoiding
undesirable dripping of flavoured-beverage.

Cleaning arrangement 300,400,450 can be configured
to pass the pressure gas through and out of duct 10
30 immediately after a flavoured-beverage dispensing cycle
into user-receptacle 40 or after a delay in the range of
0.05 to 3 sec, such as 0.5 to 1.5 sec, after a flavoured-
beverage dispensing cycle. As mentioned above, the idea
is to clear the flavoured-beverage from the system
35 straight into wuser-receptacle 40. Hence, the clearing
process should be carried out before the user is expected

to remove receptacle 40 from under outlet 15.

In another embodiment, cleaning arrangement
300,400,450 can be configured to pass a first clearing
40 fluid followed Dby a different second clearing fluid



10 to pass the pressure gas, e.g. steamand air, through and out of duct 10
at an end of a flavoured-beverage di spensing cycle into a user-receptacle
40 for ewsouativmgsopermant fl avoured- beverage, e.g. hot anut/Ereoffiostdsed m | k,
to user-receptacle 40. 15Hence, air -and/ er another gas is/are sent through
the systemfor enptying the systemfromthe remaining trapped

fl avoured-beverage, e.g. mlk, directly into the user-receptacle at the end
of a beverageuphepatat icen cyel ehelhiiscel aar i ngrproeesstaing heesyshem ri ght
at the 20 sandool. hever %g,% PLEGRT ALin A0d dhenanalngoruc & peRugpts on

t he one han ri ppj ng of e5| voured ever from out | upon
removal oft Fée a1 A5 htd G tife 9&W%c%%ﬁu?%&@oﬁa%fu§ﬂﬁﬁ drips
i nt o wast @rkisguireé .collhect oted0ingt axﬂammﬁmemku I F0lediencyacf RS

enptyi 59 eohlreci@d30td S pheducet: taﬁdﬁaﬁh&n@flSﬂﬂﬁlah@tnﬂd)lBo@ nor e

hygi eni ¢ t Y: f qur ge.
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di spepsin cle. t|on d, above, the idea |s
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expect ed tdscenpyvesileteptac| padd ftrlom dnderdoutletrihy fluid first

| nanot her apodi g ta%laeaﬁaélgartr@sz?gg@&us clea%%gm@l&%@ can pe gonfigured

t t 40 fl diff t d
U0, VDE0TE 055808 PCTAER2011) 081455 - 1610 ¢ i Bl and ot of “LFe. duct

10 f ofl® eva@s&CRg Crlemyamo fllavicur €dibevey aget ¥ orteluéidudd AlepEasy one of
t hese fir st udad &Bﬁ@nd8¢haﬁ|umpf Ui ds8 banscides gatdmgas undesrvressure.

The cl eaning s tanaggents 300 4001430, 1mYe benS (oanf Lguned I o, aass, L hr ough

and out of uct 10 for eva atln ant avour beverage ron1the
duct : - gas AR 18 REOGH MR T rY oA Enf)?éiss&lnes( 5.2 2ot n BAFLI cul ar
for 0.5 t@§53§@@1SU@hla%a@&TOfQISGt,DEUYIbﬂEérbyea erenpiragibhquedd( Fi g.

8), speh as seleear nyatel-120 vapt iteraldly anetth aa ddetrekgent.ctas 0a second
clearing fluid, in particular for 2 to 15 sec such as 3 to 10 sec. It also
possible to pa e I|qU|g cle r|n Eﬁd first gﬁ 9 % agd ass t he
gaseous clearln f %|8Y(FPg 5? Sff e pasga g of Yt hé clegrlng quU|d
Passi ng t Ret15egaddsud ] T n@ffF‘ﬂPdC@F—'ﬁélng) fists t e 9 i e BWefeari ng
fluid (Fi ghs8)fimsswusefdl stoodry ctlke 1siysd efl andspredentr drdtppierg ohecl eari ng

liquid fr%”é‘&%!ﬂ%njcﬁ afieq fcrl"ea‘%ll%”' @Qu%gcesﬁhé‘aspé%eéf‘dbém%@' etgd. In

such 2gcae, e, ST LS LSl Lo RonotBeueidae, I ShALEL £ ) 2

substantlammvdn@t@elay is required between the passage of two clearlng
fluids, e.g. between the first and second clearing fluids and/or between

the second andrthhi rdh & @aid ngrfdngesentTheopaasagesof neRe be further
configured to pass after the second clearing fluid a
third clearing fluid through and out of duct 10, in
30 particular for 0.5 to 5 sec such as 1 to 3 sec. Typically,
a first fluid in the form of a clearing gas 1is passed
through the system to evacuate the major leftovers of
flavoured-beverage (Fig. 9). Then, a second fluid in the
form of a clearing liquid (Fig. 8) 1is passed through the
35 system to clean the system. Thereafter, a third fluid in
the form of a clearing gas (Fig. 9) is passed through the
system to dry the system.

The cleaning arrangement 300,400,450 can be
configured to pass automatically the first clearing fluid
40 (of said first and second fluids) through duct 10 after a



25 fluid after the other may be imedi ate or substantially inmediate.

The cl earing arrangenent 300, 400,450 may be further configured to pass
after theweeoarssbearing fluid a third clearing fluid rorergiiasdsdut of
duct 10, in 30 particular for 0.5 te %7sec such as 1 to 3 sec. Typically, a
first fluid in the formof a clearing gas is passed through the systemto
evacuate the major leftovers of flavoured-beverage (Fig. 9). Then, a second
fluid in the-taspeofsiagci@aridag bifquiithe Figer8ddi & fpassetk ihiopghihhe 35
system to glean e st am dhergalter o Lo f| udoin thefoom of a

cl earing gas i g. éB i S passed t rougﬁ)t e_s sten1@o ry t sgs&gm

Thecl eani ndarra ﬁtu%O,aLFOOErHStéb@anft?e”ge of %o%‘?i%g rBH t OF pass

automati calilhy the first clearing fluid 40(of said first and second fl uids)
t hrough duct 10 after a WD 2011/ 095509PCT/ EP2011/ 051453 - 17 -

non-di gpensi ngaperi Qg 9f nthme { peried of hoagtiyity) idnathe fangeraf 1 to
60 m n, |%wpar5j ul%{ i.n th range of 2 to 30 mn, such as in t?e range of
3 to 20 mitA96r 15 To 10 T P BAS BRI Tt T i Yt At eP et AP Y s PR FEPat i on

Wi th Figsal®RBsS,t Ae evek age wriepar abildrP e hPn@Svdys | AEFhde S aans, in
parti cul arlawrtautcomnmiicateansfsuchoas nan @lect 10c fackuad ot spensimyi ng duct

10 from a di-spensi ng=posi tion (FEggnt, A, 6,80d,7) 10,0 & clgant g, posi tion
10 (FH S g 5, % and 9) in ch outlet 15 IS Io%?te dLn an %rea delimted
by at '¥eadt idfe conti ner@ht wal F26"FF R SRRt T 1 U dsC8¥attat 2d*Fr om

outl et 15aaway d¢bmmatadebyvdurindensrmadnopepatiiloremn¢mt anaddbodi frent, t he
cl eani ng aphangement fisidd confdugined teomexpelldef tiovessapl from a

fl avour ed- heverage i diatelyatter a cycle of beverage preparation and
di spensing into a receptacle so that the expelled beverage is collected in

the receptacle (Fig. 7); and after a non-dispensing period of tinme to carry
out a nore 20 tlRor cigh eNeahi g bper &8 Png,cleaginhv A ¥ P hassdge of
di f f en@nt conganiungd | wicds, dspqartieit@arcas | i qbii dftheanrag-bbueda§Ei g. 8),

to substantjaldy. ferove @y, soi Lipg of, £ he.system @and,opti-anal | ynfol | oved
by a gaseous ckea%}ng fluid %Elg. 9% to.dry the §¥§}enH1Th|s 25 ﬂnre
thorough CrERRTRg Sperdtion fray BERAFFTIEd SGt WitH t he'out FEPSIn°g
confined &eEidaccessidsileleetadusdar tda i Agerertaal coperadi o )(Fi g8d3, 5, 8
and 9). OaGeeca daycer-dingerevely dem dhyst €igs toocarryhsee daysrean even
mor e bhor eugh elgant NG, 0f n 4 h%p%%%tt%‘g@y%.bf canihed gyt 130 bospagLi cul ar
using a de%gr eg% agent, Lor exang%i Wt he outlet in the can |nﬁd area
Lo prevent laxpbshiPs Cof: {HESaSer & of L bdfing 1 | B b WAEeht 6d Wit 1 fie
outlet. Howeverindgt hélbatt efFepeaning procesdstamtbe ldwde ramosel oney
frequency stthannst abe oththespstesysteid sipicertdie 35 raysteiad sbrri At ai ned
Te'at've'éa%B%ﬁé‘%@?aﬁﬂﬁf §P§i&”%%§§?aﬁb0”t8fdEgs%. a|s$é IQPrﬁ919everage
is Ia&gel prevented. Typically, pressure gas neans 300 1s further

more thorough "cleaning operation may be carried out wi

the outlet in a confined area inaccessible to a user

during normal operation (Figs 3, 5, 8 and 9). Once a day

or once every few days, e.g. two or three days, an even

more thorough cleaning of the system may be carried out,

30 in particular using a detergent agent, for example with

the outlet in the confined area to prevent exposure of

the user to cleaning fluids evacuated via the outlet.

However, the latter cleaning process can be made at a

lower frequency than state of the art systems since the

35 system is maintained relatively clean over time and
incrustation of residual flavoured-beverage is largely
prevented.

Typically, pressure gas means 300 is further
arranged to supply steam for mixing with a supply of
40 another ingredient, such as milk, to prepare said



arranged to supply steamfor mxing with a supply of 40 another ingredient,
such as mlk, to prepare said WD 2011/ 095509PCT/ EP2011/ 051453 - 18 -

fl avour edwbevarag®dFi g. 6) . C eani ngar r angenent PCT/EP2011/051453

300, 400, 450canbeconfi gur edt or enover emmant- f | avour ed- beverage from duct 10
by interrupting this supply of another ingredient and mai ntaining the
supply 5 of steam at an end of a beverage dispensing cycle (Fig. 7). Hence,
fluid uni fierouptedbyveseares Vi putled) 15 b@le\i\@@ﬂn@he bevenagfent

preparat 1 g andodiuspenstog cysbe andthe,precess, of ehedel ng,duat,10. i nto

recept acl & 40 par tlcu con 5 d connect i on
duct 10, cRTGHES0 ﬁ@@ﬁ@g€on#FﬁﬁreéuF5 cit cupate18t8é€épéé89|népéalent
such as misippltyo ¢headatherCieaniany carlr ange neat n300240Q, 430 canecrhegn be

arrangsd @ passm £ eahi Red |41 dat Beeuahgeondwde 0 rand- puite of ri he duct
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fluid such as i onal con ntioned
above, a VeMGEr- &@ﬁ(9?%%%@%%33&%&%&&&PQW1%%% %b%@?%%h@%a?Yc%? ﬁﬁét 10 for
connect i onthiehereak stso offl wildacanduidic20 landntto nmearet3@Aef @0 .suppl yi ng gas
under 20 pressure. Conduit 20 can be connected to a beverage ingredient

supply 100, e. g, fpesh; gilk, and gyl enqsuppl vi 200,00 pabhjcutapsvia a

t hr ee- y vVa ve arr enent or a reé:vf\“?}y va AAS ar n ement avi ng an
a

air infet 450, thedet Baarn ?h@%ﬁf?gﬁ fray be
conflgure@ﬂm&nﬂ%&uﬂ@gie@%@mgfo$U§hea§evedégetgréWQYQWQm nathinenghat are
exposed t @ rsubsicanees,30 g40m;i4$<o biankethdé® Bygienesngsueso igndar ki cul ar
by degradati.on;{nerqof;.y I Ly %kﬁoacr&gfagﬂtar2oeng)r9c§“mto§othél&&&E%?g |n F' gs

6 to 9, these expose parts I Pose m xture o

vapour wi O Wwitholk1arr 8) cordddi®t 2P 2xposet #6 nFPP\HQF?o}lﬁP%ﬂout alr
and nm5t|cﬂayawahgefdnxamgenehteﬂﬂovexpnse@pﬁaomwﬂKY'Vabmeaannaggeﬁent 400
and conduidet2@qean be cleared of 35 any mlk residues by the passage of air
sucked in via |nlet 450 under the effect of circulating steam (Figs 6 and

9) and/or by t e of er fron1su 200 via line 240 _and .val ve
atr angenent 4005 A0 LaoRdl £a0 QF . B - as i ScUbs et abbya: Tanged

in the upstream part of duct 10 for connection thereof to
fluid conduit 20 and to means 300 for supplying gas under

20 pressure. Conduit 20 can be connected to a beverage
ingredient supply 100, e.g. fresh milk, and a water
supply 200, in particular via a three-way valve
arrangement or a four-way valve arrangement 400 having an
air inlet 450.

25 Hence, the cleaning arrangement of the invention may
be configured to clean all parts of the beverage
preparation machine that are exposed to substances, e.g.
milk, linked to hygiene issues, in particular by
degradation thereof. In the particular embodiment

30 illustrated in Figs 6 to 9, these exposed parts include
duct 10 exposed to a mixture of milk, wvapour with or
without air, conduit 20 exposed to milk with or without
air, and multi-way valve arrangement 400 exposed to milk.
Valve arrangement 400 and conduit 20 can be cleared of

35 any milk residues by the passage of air sucked in via
inlet 450 under the effect of circulating steam (Figs 6
and 9) and/or by the passage of water from supply 200 via
line 240 and valve arrangement 400 into conduit 20 (Fig.
8), as discussed above.



WO 2011/ 095509PCT/ EP2011/ 051453 - 19 - I ngredi ent supply 100 may be
thermally i nsul ated and kept cool, at a tenperature in the range of 0 to
10C, in psotzocwiessool to 5C, typically within a refrigeraCirmp2@annsngenent .
Hence, supply 100 nuch | ess exposed-ta95-i ngredi ent degradation and
requires less cleaning. This part of machine 1 may be cl eaned once a while,
e.g. once every day or once every few days, automatically,
seniautonaticahhﬁr@61@&QU®bbply-Wﬁkﬂ@&%/Q&é&@&EﬁH&EfQOiﬂéQEA€5a and0 -
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f I avour ed- beverage cont ai ni east one fee, tea, soup and
chocol at e P rat ki et%bnﬁr?5|ﬁdplgﬁ%}ﬁlﬂl$ﬂ%ﬂu§ ﬁ%éFﬁ@%¥%ﬁ&%g(10)
t hat has arreudesentls) Heocedi spepsilyg 400l avoohedlbeger ageoewer 8o
].;LOfi I 1§ng 1@@%dﬁ%@ttf@éfgﬂ§@éti&ﬁeﬁh@d@?&ﬂ@s{ a@gs fclc‘éaﬁ&ﬂ{cj'lg ahﬁ@n?errent
or renov e oyur r r0 e passin cl earing
fluid thrghgh fﬂ?%%hé{Iﬂg . Sg ?g ﬁﬁg ucg'ghég%hquh <¥ @-@ %a?acterlsed
in that tRededhihgCar PaTFerfefit T haseV Rdaity (%@@O@@Gl@d)lﬁffors%liﬂbw ding a
gas under apressutrie;aldyd or amaconrflilgur ati on for passing said gas as said
clearing fluid under pressure through and out of the duct for 20evacuati ng
remmant fl avoured-beverage fromthe duct. 2. The machine of claim1, wherein
t he cl eani ng arrangenent conprises at | east one of: a water steaner (300)
for supplying steam under pressure, optionally connected to an air supply
(450) 25for mxing said steamwth air; and



a pressurised air feeder, such as an air punp or conpressed air tank. 3.
The machine of claiml1 or 2, wherein the cleaning arrangenent (300, 400, 450)
i s confi gupeditosPass the 30 pressure gas through and orCTaP20thesdest (10)
at an end of a flavoured-beverage dispénsing cycle into a user-receptacle
(40) for evacuating remmant fl avoured-beverage to said user-receptacle. 4.
The machi ne of claim 3, wherein the cleaning 35 arrangenent (300, 400, 450)
is configured to pass the pressure gasItgrough and out of the duct (10)

i mredi ately after a flavoured-beverage di spensing cycle into a
user-receptacle (40) or after a delay in the range of 0.05 to

W02011/ 095509PCT/ EP2011/ 051453 - 21 - 3 sec, such as 0.5 to 1.5 sec, after
a flavoured-beverage di spensing cycle. 5. The nachi ne of any precedi ng

cl ai m whér-ei n?t hé leveanedgbareangenentcpa0e 400, 480Fhiisecornf) guréd to pass
5 a fisst pelrearchingf | ai d1boblhewedoby caagecanshtd eariqngat! uich4thr edgh and

out of th t. (10 ev ti e nt d- r t he
duct, at ﬁgggﬁfg%b %?Eggfd ?%#ﬁ% %%%ﬁsggg%éﬂ%*%%fgﬁg’fP%¥g%q%§?%ggggid gas
under pre$SUPeSt696. The machi ne of claim5, wherein the cleaning

arrangement (300,400, %§(})cdi5zf %%’Uiingfgae%&& PESE) t@kﬁé’%‘ﬂl@a%”&'n%‘&t?& the duct

(10) for evacuating_remmant Tl avoured-beverage Trom the duct: sala gas as

a first clearing ¥IGPd (htiePSprsstr & he I8parTicf a9 0°%fo B sec
such 48 1 to 3idedndf elrkewddoby foa clsearirpgebitquileés Sdéh ;rasnd ear wat er

optionally wwth a_detergent, as a second clearing fluid, in particular for

2 to 15 séc slchC 4§t A0%Edc RF BF ™A cé WVer §5MC ¥ 1 Mhe LfdRRifAEt of ¢l ai m
6, wherein thélevearicdgbarveangenentr 00,460, 450)t i sbiur tdwersigonfigured to

pass after theisecond glieard nehfbubd anthiqub«€l gagi pgtf i dHhrouwgh and out
of the duct, in p%%%i%%k%%tfor 0.5to 5

via
15 characterised in that the cleaning arrangement has:

- means (300,400,450) for providing a gas under
pressure; and

- a configuration for passing said gas as said clearing
fluid under pressure through and out of the duct for
20 evacuating remnant flavoured-beverage from the duct.

2. The machine of claim 1, wherein the cleaning
arrangement comprises at least one of:

- a water steamer (300) for supplying steam under
pressure, optionally connected to an air supply (450)
25 for mixing said steam with air; and

- a pressurised air feeder, such as an air pump or
compressed air tank.

3. The machine of claim 1 or 2, wherein the cleaning
arrangement (300,400,450) is configured to pass the

30 pressure gas through and out of the duct (10) at an end
of a flavoured-beverage dispensing cycle 1into a wuser-
receptacle (40) for evacuating remnant flavoured-beverage
to said user-receptacle.

4, The machine of claim 3, wherein the cleaning
35 arrangement (300,400,450) is configured to pass the
pressure gas through and out of the duct (10) immediately
after a flavoured-beverage dispensing cycle into a user-
receptacle (40) or after a delay in the range of 0.05 to



25 sec such as 1 to 3 sec. 8. The machine of claim 7, wherein the cleaning
arrangenent (300, 400, 450) is configured to pass said gas under pressure as
sai d thi rdocheassng fluid. 9. The machi ne of any one ofPCTIER20M8/051458 8,
wherein the 30 cl eaning arrangenent -(200-400, 450) is configured to pass the
first clearing fluid through the duct (10) after a non-dispensing period of
time in the range of 1 to 60 mn, in particular in the range of 2 to 30

mn, such3zasdd) then ange o St 204N &FtSrte £0atbNredSodOerdhe machi ne
of any on%_%%e%gql g.ﬁ% 9, which conprises a neans, in particular an

aut omati c neans su s an electric actuator, for noving the duct (10) from
a di spensisng pasiet i machmh@ ao€l %&wng»mfedllr@ id1 2wt chwhbecout | ehe(15) is
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flavoured-beverage from the duct:

- said gas as a first clearing fluid under pressure, in
15 particular for 0.5 to 5 sec such as 1 to 3 sec;
followed by

- a clearing ligquid, such as clear water optionally with
a detergent, as a second clearing fluid, in particular
for 2 to 15 sec such as 3 to 10 sec,

20 or vice versa.

7. The machine of claim 6, wherein the clearing

arrangement (300,400,450) is further configured to pass

after the second clearing fluid a third clearing fluid

through and out of the duct, in particular for 0.5 to 5
25 sec such as 1 to 3 sec.

8. The machine of claim 7, wherein the cleaning
arrangement (300,400,450) is configured to pass said gas
under pressure as said third clearing fluid.

9. The machine of any one of claims 5 to 8, wherein the

30 cleaning arrangement (300,400,450) is configured to pass
the first clearing fluid through the duct (10) after a
non-dispensing period of time in the range of 1 to 60 min,
in particular in the range of 2 to 30 min, such as in the
range of 3 to 20 min or 5 to 10 min.

35 10. The machine of any one of c¢laims 5 to 9, which
comprises a means, in particular an automatic means such
as an electric actuator, for moving the duct (10) from a
dispensing position into a cleaning position in which the
outlet (15) is located in an area delimited by at least
40 one confinement wall (6) for confining fluids evacuated
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steam for mixing with a supply of another ingredient,
such as milk, to prepare said flavoured-beverage.

12. The machine of claim 11 in particular when depending
on claim 3 or 4, wherein the <c¢leaning arrangement
(300,400,450) is configured to remove remnant flavoured-
beverage from the duct (10) by interrupting said supply
of another ingredient and maintaining the supply of steam
at an end of a beverage dispensing cycle.

13. The machine of any preceding claim, which comprises
a conduit (20) in fluid connection with the duct (10),
the conduit being configured to circulate a beverage
ingredient, such as milk, to the duct, the cleaning
arrangement (300,400,450) being in particular arranged to
pass a clearing fluid through the conduit and out of the
duct wvia the outlet (15), said clearing fluid being
optionally a second clearing fluid such as a cleaning
liquid e.g. water optionally containing a detergent.

14. The machine of any one of claims 11 or 13, wherein a
venturi-device 1s arranged upstream duct (10) for
connection thereof to a conduit (20) and said means (300)
for supplying gas under pressure.

15. The machine of any one of claims 11 to 14, wherein a
conduit (20) is connected to a beverage ingredient supply
(100) and a water supply (200), in particular via a
multi-way valve arrangement (400) having an air inlet
(450) .

an air



