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(57) Abrégée/Abstract:
A flavoured-beverage preparation machine (1) comprises: -a fluid circuit having a duct (10) that has an outlet (15) for dispensing a
flavoured-beverage over a filing area (35) for user-receptacles (40); and -a cleaning arrangement for removing remnant flavoured-
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(57) Abrege(suite)/Abstract(continued):

beverage from the duct by passing a clearing fluid through the duct and out of the duct via the outlet, The cleaning arrangement

has: -means (300, 400, 450) for providing a gas under pressure; and -a configuration for passing such a gas as this clearing fluid
under pressure through and out of the duct for evacuating remnant flavoured-beverage from the duct.
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SEVERAGE DISPENSER WITH HYGIENIC CLEANING CYCLE
Fi1eld of the Invention
The present 1nvention relates to a machine for

dispensing a beverage to a user-receptacle, such as a
user-cup Oor a user-mug, via a beverage outlet, having a

hyvgiene safeguarding arrangement. The beverage may 1n

H

particular be milk-containing, e.g. within the context of

F

coffee and/or chocolate drink preparation.

For instance, the beverage preparation machine

F

combines a coffee brewing unit and a milk heating and/or

‘rothing unit for the preparation café latte, cappuccinos

’

"ee with milk.

and/or regular co

Background Art

Machines for producing beverages, 1n particular
beverages 1likely to degrade over time, such as milk-

’

contalning beverages, e.g. milk-contalining coffee, tea or

chocolate drinks are well known 1n the art.

As known 1n the art, 1n 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

F

mixing head 1in which, e.g. by applying a Venturi effect,

milk supplied from a milk supply and air from an air

inlet 1s sucked 1nto the water steam flow which results
in a heated water/milk mixture which can then be drained

H

"rom an outlet nozzle of the mixing head into a cup.

A well known problem 1s that after having produced

F H

the desired amount of beverage, the parts of the machine

that have been exposed to the beverage bear residues

F

thereof, 1n particular milk, that may degrade or be

unwantedly mixed with subsequently prepared beverages, 1n

particular milk-free Dbeverages, when the machine 1s

H

‘erent types of beverages.

H

sultable to prepare di

H

A typical example o0of such undesirable residue 1ssues

1s encountered with 1n-line milk vapour-operated frothing

H

or heating heads. The 1inlet of the head, the 1nterior of

H

the head 1tself as well as the outlet nozzle are exposed
to milk and thus have to be cleaned to prevent
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contamination, e.g. by rinsing. In known devices, this 1s

a labour 1ntensive and time consuming work asking for a

manual rinsing of the described milk flow path. The
rinsing and/or cleaning can actually take substantially

H

5 more time and effort than the step o0of producing the

mixture. The cleaning 1s particularly difficult when the

H

mi1lk has dried on the surfaces of the mixing head. On the

other hand, 1f the cleaning 1s not carried out properly

and frequently enough, there can be hvygiene-related

H

10 problems 1n any subsequent use of the device.

A solution to this problem has been proposed in EP 1

656 863. A movable 1n-line venturi-based milk frothing

H
—

head has a self-cleaning configuration in which the milk

suction 1inlet 1s moved and dipped 1nto a rinsing medilia

15 and the milk outlet 1s moved over a collector for the

used rinsing media. In this configuration, the rinsing

H

media 1s driven through the head for c¢leaning thereof.

The milk frothing head can be motorized to carry out the
entlire cleaning process automatically.

20 EP 1 374 748 discloses a venturi-type in-line frother
which has: a milk i1nlet connected to a milk container; a

water (steam) 1nlet connected to a water source; and an

alr 1nlet. The frother has a three-way wvalve to divert

water or steam from the water source 1nto the air 1inlet

25 line and therefrom 1nto the emulsification chamber for

H

rinsing thereof. Simultaneously, steam 1s passed via the

steam supply line 1nto the steam i1nlet. The flushing

water passed through the frother 1s collected 1n a waste

basin. Consequently, milk traces are flushed out of the

30 air and steam lines. The flushing process may be carried

H

out at the end of each beverage preparation or at the

H H

user’s request or automatically after some delay after a

H

beverage preparation to avoid accidental scalding 1f a

user 1nserts his or her hand Dbeneath the Dbeverage

35 discharge duct i1mmediately after beverage preparation.

—

Another approach 1nvolves the use of disposable parts

that are exposed to the degradable liguid such as milk,

for example as taught in EP 1 746 920.

Fluid circuilits conveyling milk regquire frequent
40 cleaning. Upon beverage preparation, milk remnants

tend to accumulate 1n the fluild circuit of beverage
preparation machlnes and degrade rapidly therein.
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Consequently the cilrcuit, 1n particular the pipes and
valves, contains milk waste and 1s contaminated.

There 1s sti1ill a need to provide a simple and

hygienic cleaning arrangement for a beverage preparation

machine.

Summary of the Invention

A preferred object of the 1nvention relates to a

H

beverage preparation machine that has a simple and safe

H
—

hygienic configuration for self-cleaning.

H

Another preferred object of the 1nvention 1s to

provide a beverage preparation machine wlith an

arrangement for maintaining a good wvisual aspect and a

satisfying hygienic level.

i

A further preferred object of the 1nvention 1s the

- -

reduction of the frequency o0of 1n-depth cleaning of

beverage preparation machines, 1n particular involving
detergents.

F

Yet another preferred object of the 1nvention 1s to

—

reduce the amount of beverage wasted 1n the fluid circuit

—

of a beverage preparation machine.

Therefore, the 1nvention relates to a flavoured-

beverage preparation machine, 1n particular a flavoured-

H H

beverage containing at least one of milk, coffee, tea,

SOuUp and chocolate. Flavoured-beverage means 1n

particular any ligquid fit for human consumption that 1s

naturally or artificially flavoured, 1n particular milk.

In contrast, clear water would normally not be considered

as a flavoured-beverage.

The beverage preparation machine comprises: a fluid

clrcult having a duct that has an outlet for dispensing a

flavoured-beverage over a filling area for user-

receptacles; and a c¢leaning arrangement for removing

remnant flavoured-beverage from the duct by passing a

clearing fluid through the duct and out of the duct wvia
the outlet.

In accordance with the 1nvention, the c¢leaning

arrangement comprises: means for providing a gas under

pressure; and a configuration for passing such gas as the
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H

clearing fluid under pressure through and out of the duct

for evacuating remnant flavoured-beverage from the duct.

~—

Further features and advantages of the 1nvention will

appear 1n the detailed description.

H

Brief Description of the Drawlngs

The 1invention will now be described with reference to

the schematic drawings, wherein:

- Figures 1 to 3 schematically 1llustrate a first

H

embodiment of a beverage preparation machine

according to the invention;

- Figures 4 and 5 schematically 1llustrate a second

’

embodiment of a beverage preparation machine

according to the invention; and

H

- Figures 6 to 9 schematically 1llustrate part of the

H

fluid circuit of the beverage preparation machines

shown 1in Figs 1 to 5.

Detalled description

Fi1gs 1 to 5 11llustrate two Dbeverage preparation

machine structures contailining a cleaning arrangement
according to the invention. The cleaning arrangement as
such 1s explalned 1n greater detailils 1n relation with
F'1gs 6 to 9.

I

F'igs 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

H

waste liguid collector 1n the form of a collection tray

30 arranged to collect waste liguid from outlet 15.

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

for circulating a beverage through conduit 20, 1into duct

10 and for dispensing such beverage from outlet 15

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

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

a grid on collector 30. Housing 5 has a front wall o6

delimiting on one side filling area 35 that extends

H

horizontally 1n front of machine 1.
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In Fig. 2, duct 10 1s shown 1n an 1ntermediate

position between the operative position shown 1n Fig. 1
and a cleaning position shown in Fig. 3.

Right before cleaning, outlet 15 1S pivoted,

S typically automatically, 1nto housing 5. In the cleaning
position (Fig. 3), duct 10 1s arranged to circulate
cleaning fluid fed wvia conduit 20 and evacuate such a
cleaning fluid from outlet 15 1nside housing 5 to

collection tray 30.

10 Collection tray 30 extends from 1nside to outside
housing 5 so that outlet 15 1s situated above tray 30 1n
the operative position (Fig. 1) as well as 1n the
intermediate position (Fig. 2) as well as 1in the cleaning

position (Fig. 3).

15 Hence, collector 30 1s arranged to collect from
outlet 15 waste beverage 11 the operative and
intermediate positions as well as used cleaning fluid in
the cleaning and i1intermediate positions.

Furthermore, housing 5 has an opening, for 1nstance

20 covered with a pivotable gate 7, e.g. a hatch, for
allowing the passage of outlet 15 when pivoted 1into
housing 5, as 1llustrated in Fig. 3, gate 7 may be
pivotally mounted so that 1t can be pushed open by duct

10 pivoting 1nto the cleaning position (Fig. 3) .

25 Furthermore, gate ] may return 1nto 1ts closed
configuration (Figs 1 and 2) under the effect of gravity
when duct 10 1s pivoted out from housing 5. Other gate
configurations are of course possible, 1n particular
motorised gates that are opened and closed 1n alignment

30 with the movements of duct 10.

As 1llustrated 1n Figs 1 to 3, duct 10 1s pivotally
assembled to conduit 20 for moving outlet 15 from the
operative position (Fig. 1) to the cleaning position (Fig.
3) via the 1ntermediate position (Fig. 2). The

H

35 1ntermediate position may be a position of 1nactivity

H

(standby) of duct 10.

In a variation, 1t 1s possible to combine the active

position and the i1nactive position. For instance, the
duct 1s 1n 1ts vertical position to rest or dispense
40 Dbeverage and pivoted 1nto 1ts cleaning position with 1ts
outlet moved 1nto the housing for evacuating the cleaning
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H

fluid, e.g. by means of an actuator such as an electric

actuator. From the cleaning position, the duct can pivot

H

fect

back 1into the active/inactive position under the e:

— —

gravity upon deactivation of the actuator or by means

Ol

an actuator such as an electric actuator.

O

Duct 10 can be moved by an electric actuator, 1in
particular an electro-mechanic actuator such as an

electromagnet or a motor, from the operative position to
the cleaning position and/or vice versa. For instance,
duct 10 1s moved 1nto the operative and the cleaning

~—

positions (Figs 1 and 3) by activation of an electric

actuator and brought back 1nto the intermediate position

H H

fect of gravity when the actuator 1is

(Fi1g. 2) under the e:

H H

deactivated. In a different configuration, 1t 1s of

course also possible to have the duct brought by gravity
1nto the operative position or 1nto the cleaning position.

Conduit 20 extends from 1nside housing 5 through

H

front wall ©6 of housing 5, generally perpendicularly

~— —

thereto, out of housing 5. Outside of housing 5, duct 10

1s mounted perpendicularly to conduit 20 and 1s pivotable

1n a plane generally parallel to front wall 6. Hence,

pivoting axis 11 of duct 10 1s generally perpendicular to

front wall 6. Consequently, outlet 15 1s pivoted 1into a

H

si1de part 8 of housing 5 bearing gate 7. Side part 8

delimits on the side beverage filling area 35.

Typically, conduit 20 1s connected to a unit for

’

preparing a beverage such as tea, coffee, chocolate, soup

or milk, 1n particular cold or hot beverage.

In the embodiment shown 1n Figs 1 to 3, conduit 20
can pe connected 1nside the machine to a milk heating

and/or frothing arrangement (not shown). For example,

thlis arrangement 1i1includes 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
alr 1nlet 150 that may be permanently open or

intermittently closable for dispensing un-frothed milk or

F

for circulating air-free cleaning ligquid. The closing of

optional ailir 1inlet 150 may be carried out manually or
automatically as needed, e.g. via an electro-valve (not
shown) . Venturi-based mixing heads, as generally known 1n

the art, are for example disclosed 1n EP 1 656 863 and 1n
EP 1 7406 920.
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Tyvpically, the cleaning fluid circulated through

conduit 20 and duct 10, e.g. via a venturi-based mixing

head, 1s water or water-containing, optionally with

descaling agent or detergent. The cleaning fluid may
alr or alr-containing. For 1nstance, Machine 1

a
be
1S

arranged to run a cleaning process whereby ailir and steam

and/or water are sequentially supplied through the

H

conduit 20 and evacuated wvia outlet 15 of duct 10.

A milk processing arrangement for such machine 1

1S

discussed 1n greater details i1n relation with Figs 6 to 9.

In the operative position, duct 10 extends outside

I

OL

housing 5 and 1s arranged to dispense the beverage from

outlet 15. In the cleaning position, duct 10 1s arranged

1]

cOo clrculate the cleaning fluid through duct 10 st:

H

extending outside of housing 5 and evacuate the cleaning

fluid via outlet 15 located within housing 5 1nto waste

liguid collector 30. In other words, 1n the cleaning

position, duct 10 extends from outside i1into housing 5 for

evacuating the cleaning liguid 1n a shielded, confined

space separated from the user. Thus the user 1s safely

protected by housing 5 from the evacuated cleaning fluid.

H

A coffee or tea dispensing head 50 1s also shown

H

Fi1gs 1 to 3. Typically, machine 1 1s a cCco:

machine integrating a milk dispensing arrangement.

—
p—

For 1nstance, machine 1 comblnes a co:

H

unlit for dispensing co

1n

fee or tea

fee Dbrewing
‘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

same machine and optionally automatically, 1.e. the

F H

combination of mllk and coffee being carried

H

automatically by the machine upon a request of a user for

HH

such a milk-containing coffee.

i

Machine 1 can be a co:

H
—

such as a self-contained table-top machine that can

electrically connected to the mains, e.g. at home or

H

fee or tea preparation machine,

be
1n

an office. In particular, machine 1 1s arranged
preparing wilithin an 1ngredient processing arrangement

for

d

beverage by passing hot or cold water or another liguid

through a capsule contailning an 1ngredient of the

—

beverage to be prepared, such as ground coffee or tea.

A
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“capsule” 1s meant to 1nclude any pre-portioned beverage

H

ingredient within an enclosing packaging of any material,

1n particular an airtight packaging, e.g. plastic,
aluminium, recyclable and/or biodegradable packagings,

H

and of any shape and structure, 1ncluding soft pods or

r1gi1d cartridges contalning the ingredient.

For example, machine 1 comprises: an 1ngredient

H

processing arrangement 1including one or more of a liquid

reservolr, liguid circulation circuit, a heater, a pump
and a beverage preparation unit arranged to receive

1ngredient capsules for extraction and evacuate capsules
upon extraction; a housing having an opening leading 1nto

a seat to which capsules are evacuated from the
preparation unit; and a receptacle having a cavity

forming a storage space for collecting capsules evacuated

—

to the seat i1into the receptacle to a level of fi1ll. The

receptacle 1s 1nsertable i1nto the seat for collecting

capsules and 1s removable from the seat for emptying the

H

collected capsules. Fxamples of such 1ngredient

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

The beverage processing arrangement may 1i1nclude one

H

or more of the following components:

H

a) a brewing unit for receiliving an 1ingredient of this

beverage, 1n particular a pre-portioned i1ngredient

supplied within a capsule, and for guiding an

H

incoming Iflow of 1ligquid, such as water, through

sald 1ngredient to a beverage outlet;

b) an 1n-line heater, such as a thermoblock, for

’

heating this flow of ligquid to be supplied to the

brewing unit;

c) a pump for pumping this liguid through the in-line
heater;

d) one or more fluid connecting members for guiding

H

this ligquid from a source of 1liquid, such as a

F

tank of ligquid, to the beverage outlet;

e) an electric control unit, 1n particular comprising

a printed circuit board (PCB), for receiving

instructions from a user via an 1nterface and for

controlling the 1n-line heater and the pump; and
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one or more electric sensors for sensing at least

Hh
S

one operational characteristic selected from
characteristics of the brewing unit, the 1n-line
heater, the pump, a ligquid reservolr, an

ingredient collector, a flow of this 1ligquid, 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
heater (ODH), for 1nstance an ODH type disclosed in EP 1
253 844, EP 1 380 243 and EP 1 809 151.

Fi1gs 4 and 5, 1n which the same numeric references
designate generally the same or similar components, show

F

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

beverage preparation machine 1, 1n 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 ligquid collector 30
arranged to collect waste liguid 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 1into a cup or mug 40; and a cleaning
position (Fig. 5) for circulating cleaning fluid through
condult 20 and evacuating this cleaning fluid from outlet
15 1nside housing 5 to collector 30.

Duct 10 1s pivotally assembled to conduit 20 at a
pivoting point 11 for pivoting outlet 15 Dbetween the
operative position (Fig. 4) and the c¢leaning position

(FFrig. 5).

The fluid 1line formed by conduit 20 and duct 10
extends through front wall © of housing 5. Duct 10 1s
pivotally mounted to conduit 20 at front wall o6 of
housing 5 along pivoting axis 11 that extends generally
parallelly to wall 6, 1n contrast to the embodiment shown
1n the previous Figures. In the embodiment shown 1n Figs

4 and 5, pivoting axis 11 extends within front wall 6.
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F

Moreover, duct 10 1s able to pivot 1n an out of

F

housing 5 wvia an opening /7 allowing the passage of duct

10. Duct 10 may have an 1intermediate rest position
1nbetween the operative and cleaning positions, e.g. at

I H

the level of housing 5, 1n particular of housing wall 6.

Duct 10 may be automatically moved from the operative to
the cleaning position and vice versa vlia an actuator, e.qg.
an electro-magnet.

Front wall © delimits user-receptacle fi1lling area

F

35. Waste ligquid collector 30 1s provided i1in the form of

a tray that extends from i1inside housing 5 to outside the
housing underneath outlet 15 1n 1ts operative position.

In particular, collector 30 1s arranged to collect waste

beverage draining from outlet 15 1n the operative
position 1n addition to collecting c¢leaning 1liquid

evacuated from outlet 15 1n 1ts cleaning position.

Collector tray 30 supports a receptacle 36 for collecting

ﬁ

used beverage 1ngredient, 1n particular ground coffee

upon brewing, for example contained 1n pre-portioned

H

capsules. Examples of wused-ingredient receptacles 306,

liguid collecting trays 30 and user-receptacle supports
35 are disclosed in EP 1 731 0065, EP 1 867 260, WO
2009/074559 and WO 2009/135869, the contents of which are

H

hereby i1incorporated by way of reference.

Tyvpically, conduit 20 1s connected to a unit (not

ﬁ

shown) for preparing a beverage, such as tea, coffee,

chocolate, soup or milk, 1n particular cold or hot

beverage. In particular, the beverage preparation unit

includes a milk heating and/or frothing arrangement. For

example, the beverage preparation unit comprises a mlxXing

head for mixing milk with air and/or steam, 1in particular
a venturi-based mixing head, that 1s connected to a milk
supply, a steam supply and an air supply.

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

The cleaning fluid 1s circulated through conduit 20,
duct 10 and evacuated via outlet 15 1into receptacle 36

from where the fluid drains i1nto collector 30. This fluid
can be water or water-containing, optionally with a
descaling agent or a detergent, and/or air or air-



10

15

20

25

30

35

40

WO 2011/095509

contalining.

(not shown)

CA 02786517 2012-07-05

_ll_

PCT/EP2011/051453

In particular, machine 1 has a control unit

connected to the fluid circuit that 1ncludes

duct 10 and conduit 20, 1n particular t

comprises a pump connected to a source o:

he fluid circuit

~—

- cleaning fluid,

and arranged to run a cleaning process whereby ailir and

steam and/or water are sequentially supplied through the

H

condulit and evacuated wvia the outlet of t

By evacuating the c¢leaning fluid

he duct.

via outlet 15

within housing 5, 1.e. 1n a shielded or confined space,

the

user

18

steam and hot water that could spurt zfr

burn the user.

H

Moreover, 1f the cleaning process

be carried out automatically at specific

H

protected against projections of cleaning

fluid during a cleaning cycle, 1n particular protected

om outlet 15 and

1s programmed to

H

periods of time,

the outlet 15 1s moved i1nto housing 5 before evacuation

H

OZL

the cleaning fluid. Hence, there

’

H

1S no risk of

evacuation of cleaning fluid to a user-receptacle 40 that

would have been put onto receptacle fill

1Ng area 35 just

when machine 1 1s about to start the automatic cleaning

process.

H

1t

follows that under these c1i

risk of 1nadvertently filling a user re

H

rcumstances, the

ceptacle 40 with

evacuated cleaning ligquid i1nstead of beverage 1s excluded.

the
con
end

receptacle 40.

H

of each beverage

1 may also Dbe

~—

As will be explained 1n relation with Figs 6 to 9,
cleaning arrangement of machine
figured for light clearing process o:

- duct 10 at the

preparation cycle 1nto a user-
For such a clearing process, 1t 1s not

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

Hence,

user—-receptacle 40.

for

outlet 15 may not need to be moved away from above

Generally speaking, a simple structure 1s provided

safely cleaning,
fluid

cilrculation arrangement, 1n

H

1n particular rinsing, the beverage

particular the

downstream part thereof up to and including the beverage

dispensing outlet. Indeed, only the e

H

downstream part of the circulation arra

H

xtremity of the

ngement needs to

H

be movable to carry out the evacuation of the c¢leaning

fluid 1in

ad

shielded, 1n particular confined area, to

H

prevent exposure Ol a user.
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The housing within which the outlet evacuates the
cleaning fluid, may contain the main parts of the
beverage preparation machine, 1ncluding such parts like a

pump, heater, cooler, control unit, mixing unit, brewing
S unit, etc.. or may be a dedicated housing for forming a
separate confinement or shielding area for the evacuation

H

of cleaning fluid via the duct’s outlet.

H

The cleaning arrangement of a beverage preparation
machine, 1n particular of above machines 1, will now be
10 described in greater details in relation with Figs 6 to 9,

1n which the same references designate the same elements.

e~ -

uld cilrculit connected

Figs o to 9 1llustrate the
o duct 10 and outlet 15. The fluid circuit connected to

dispensing head 50 1s not shown 1n these Figures.

15 The fluid circuit shown 1n Figs ©6 to 9 1nclude a
milk tank 100, 1n particular a refrigerated milk tank,
for example a tank as disclosed in WO 2010/009975. Tank

F

100 1s connected to a multi-way valve 400 via an inlet of

the valve. The outlet of valve 400 1s connected wvia

20 conduit 20 to duct 10. Furthermore, valve 400 typically
has an air 1nlet 450 and an additional 1nlet for

connection to water tank 200 via water line 240.

Air 1inlet 450 may be combined with air 1nlet 150
(1ndicated 1in dotted lines 1in Figs o 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 1nlet connect to conduit 20 and a second
inlet connected to an outlet of steamer 300 via a steam
pipe 310. Steamer 300 has an 1nlet connect to water tank

30 200 wvia a pump 350 for pumping water from tank 200 along

first water conduit 352, through pump 350 and wvia second

water conduit 353 1nto steamer 300.

This fluid circuit 10,15,20,100,200,240,300,310, 352,
353,400,450 1s associlated with a receptacle filling area

35 35 for receiving a user-receptacle 40 to be filled via
outlet 15 and with a waste liguid collector 30. Waste
liguid collector 30 1s arranged to collect waste liqgquid
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draining from fi1lling area 35 and liguid evacuated from

outlet 15 during a cleaning cycle as explained below.

H

Fi1g. © 1llustrates a milk frothing configuration of

the fluid circuit. Specifically, multi-way valve 400 may

have an optional air inlet 450 and 1ts 1nlet connected to
milk tank 100 both opened, whereas 1ts 1inlet leading to
water tank 200 1s closed. When present, air inlet 150 can

be open. Pump 350 circulates water from tank 200 to
steamer 300 wvia water lines 352,353. Steamer, e.g. an

electric resistor steamer, evaporates the fed water and

delivers the vapour via conduit 310 i1nto duct 10

H

containing the venturi device. Passage of vapour via this

venturi device sucks milk via multi-way valve 400 and air
via inlet 450 and/or inlet 150, which air-milk mixture 1is

then heated and frothed by contact with this wvapour and

dispensed as milk-froth via outlet 15 1nto user

receptacle 40. To dispense heated liguid without frothing,

H

1t 1s sufficient to close air 1inlet 450 at multi-way
valve 400 and air inlet 150.

Fig. 7 1llustrates the configuration when multi-way

valve 400 1s 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
lines 352,353 and pump 350 1nto steamer 300 where the

water 1s converted i1into steam and fed under pressure via
line 310 1nto duct 10, air 1s sucked into wvalve 400 along
conduit 20, mixes with this steam and escapes via outlet
15 over user receptacle 40.

Fi1g. 8 1llustrates the configuration when multi-way

valve 400 1s arranged to close air 1nlet 450 and the

inlet connected to milk tank 100, the 1inlet to water line

ﬁ

240 being open to allow circulation of water from tank

200 along 1line 240 and conduit 20. In this case, steam

formed 1n steamer 300 and supplied via conduit 310 1nto

duct 10 draws water from tank 200 via line 240 through
duct 10 which 1s then heated by exposure to the steam and

F

evacuated via outlet 15. To prevent projections of liquid

evacuated via outlet 15, duct 10 1s pivoted to confine

outlet 15 as explained 1n relation with Figs 1 to 5. In
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this configuration the liquid evacuated from outlet 15 1s
not collected 1in receptacle 40 but 1s delivered directly
1into waste ligquid collector 30.

H

To enhance circulation of water along 1line 240,

F
p—

inlet 241 of 1line 240 can be connected to an outlet of

pump 350 via a valve 354, e.g. a three-way valve 354,

’

instead of being directly connected to water tank 200.

Hence, water 1s driven via line 240 by pump 350 1instead

H

of being merely drawn under the e

H H

"ect of steam. Valve

H

354 may be controlled to adjust the division of water

flow between line 353 and line 240. Inlet 241 and wvalwve
354 are 1ndicated 1n dotted lines 1n Fig. 8.

Fi1g. 9 shows the same fluid circuit configuration as
shown 1n Fig. 7. However, 1in Fig. 9 duct 10 1s pivoted to

confine outlet 15 1like 1n Fig. 8. Air inlet 150, when
present, may be closed as 1ndicated 1n Figs 8 and 9, or
remaln opened.

The cleaning arrangement can be used for removing

remnant flavoured-beverage from duct 10 by passing a

clearing fluid through the duct and out therefrom via 1ts
outlet 15.

In accordance with the 1nvention, the c¢leaning

arrangement haa: means 300,400,450 for providing a gas

under pressure; and a configuration for passing such gas

H

as the clearing fluid under pressure through and out of

duct 10 for evacuating remnant flavoured-beverage from
the duct.

The cleaning arrangement 1includes water steamer 300

for supplyving steam under pressure via sSteam duct 310
into duct 10. The cleaning arrangement 1s also connected

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

with air. Duct 10 1ncorporates a venturi arrangement for

ﬁ

sucking air via 1nlet 450 by the passage of steam. For

instance, duct 10 1ncludes a disposable milk frothing

—

arrangement of the type EP 1 746 920, the content of

H

reference.

which 1s 1integrated by way o3

In a variation, 1t 1s possible to use a pressurised

alr feeder, such as an air pump or compressed ailir tank to
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form the c¢leaning fluid passed through the duct. The

pressurised air feeder may be associated to a steam

feeder to combiline steam with the air to form the cleaning

fluid, or the air feeder may be used on 1ts own so that

H H

the cleaning fluid 1s essentially made of air. It 1s of

course possible to use another gas, such as C0O,, 1nstead

H

of air.

H

In one embodiment of the 1nvention, the c¢leaning

arrangement 300,400,450 1s configured as shown 1n Fig. 7
to pass the pressure gas, e.g. steam and air, through and

H H

out of duct 10 at an end of a flavoured-beverage

dispensing cycle 1nto a user-receptacle 40 for evacuating

remnant flavoured-beverage, e.g. hot and/or frothed milk,
to user-receptacle 40.

Hence, air and/or another gas 1s/are sent through

the system for emptying the system from the remaining

trapped flavoured-beverage, e.g. milk, directly 1into the

user-receptacle at the end of a beverage preparation

cycle. This clearing process of the system right at the

H

end O a beverage preparation and dispensing cycle

H H-

prevents on the one hand dripping of residual flavoured-

H

beverage from outlet 15 upon removal of receptacle 40 and

H

on the other hand accumulation of such drips 1nto waste

H

ligquid collector 30. It follows that the frequency of

emptying collector 30 1s reduced and the machine 1s
malntalned 1n a more hyvgienic state by avoiding

H

undesirable dripping of flavoured-beverage.

Cleaning arrangement 300,400,450 can be configured

to pass the pressure gas through and out of duct 10

1mmediately after a flavoured-beverage dispensing cycle

H

1nto user-receptacle 40 or after a delay 1n the range of

~ -

avoured-

0.0 to 3 sec, such as 0.0 to 1.5 sec, after a
beverage dispensing cycle. As mentioned above, the 1dea

1s to clear the flavoured-beverage "rom the system

straight 1nto user-receptacle 40. Hence, the clearing

process should be carried out before the user 1s 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
fluid followed by a different second clearing fluid
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through and out of the duct 10 for evacuating remnant

pressure. The cleaning arrangement

configured to pass through and out

evacuating remnant flavoured-beverage

flavoured-beverage from duct 10. At least one of

ﬁ

these

first and second clearing fluids forms the said gas under

300,400,450 may be
of the duct 10 for

from the duct: gas

as a first clearing fluid under pressure (Fig. 9), 1in

particular for 0.5 to 5 sec such as

1l to 3 sec; followed

by a clearing ligquid (Fig. 8), such as c¢lear water
optionally with a detergent, as a second clearing fluid,
1n particular for 2 to 15 sec such as 3 to 10 sec. It
also possible to pass the ligquid clearing fluid first

(F1g. 8) and pass the gaseous clearing fluid (Fig. 9)

H

after the passage of the clearing

liquid. Passing the

gaseous clearing fluid (Fig. 9) after the liquid clearing

H

dripping of clearing 1ligquid from outlet 15 afte

cleaning process has been completed.

system 18 ready for a new beverage

dispensing cycle via the cleaned and

dried duct 10.

fluid (Fi1g. 8) 1s useful to dry the system and prevent

r the

n such a case, the
preparation and

No delay or substantially no delay 1s required

F

between the passage of two clearing

fluids, e.g. between

the first and second clearing fluids and/or between the

second and third clearing fluids.

immediate.

The clearing arrangement 300,400,450 may be

configured to pass after the second clearing

third c¢learing fluid through and

particular for 0.5 to 5 sec such as

H

a first fluid 1in the form of a cl

through the system to evacuate the major le:

H

form of a clearing liguid (Fig. 8)

flavoured-beverage (Fig. 9). Then, a second

The passage o0

H

out of duct 1

—

T One

fluid after the other may be 1mmediate or substantially

further
fluid a

0, 1n

to 3 sec. Typically,

earilng gas 1s passed

"tovers of
fluid 1n the

H

1s passed through the

system to clean the system. Thereafter, a third fluid in

~—

the form of a clearing gas (Fig. 9)

system to dry the system.

The cleaning arrangement 300,400,450

configured to pass automatically the

(of said first and second fluids) through duct 10 a:

1s passed through the

first clearing

can be

fluid
"ter a
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H H

non-dispensing period of time (period of 1nactivity) 1n

H

the range of 1 to 60 min, 1n particular in the range of Z

H

to 30 min, such as in the range of 3 to 20 min or 5 to 10

min.

As explained 1n greater details 1n relation with
Fi1gs 1 to 5, the beverage preparation machine may 1include
a means, 1n particular an automatlic means such as an

electric actuator, for moving duct 10 from a dispensing
position (Figs 1, 4, o and 7) 1into a cleaning position
(Figs 3, 5, 8 and 9) 1n which outlet 15 1s located 1n an

area delimited by at least one confinement wall 6 for

confining fluids evacuated from outlet 15 away from a
user during normal operation.

In an embodiment, the c¢cleaning arrangement 1s

H

configured to: expel leftovers of " lavoured-beverage

H

1mmediately after a cycle of beverage preparation and

dispensing 1nto a receptacle so that the expelled
beverage 1s collected 1n the receptacle (Fig. 7); and

I

after a non-dispensing period of time to carry out a more

thorough c¢leaning operating, e.g. 1nvolving the passage

of different clearing fluids, 1n particular a liguid

clearing fluid (Fig. 8), to substantially remove any

H

sol1ling of the system, and optionally followed by a

gaseous clearing fluid (Fig. 9) to dry the system. This
more thorough cleaning operation may be carried out with

the outlet 1n a confined area 1naccessible to a user
during normal operation (Figs 3, 5, 8 and 9). Once a day

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

H

more thorough cleaning of the system may be carried out,

1n particular using a detergent agent, for example with

H

che outlet 1n the confined area to prevent exposure of

the user to c¢leaning fluids evacuated wvia the outlet.
However, the latter cleaning process can be made at a

H

lower freqgquency than state of the art systems since the

system 1s malntained relatively clean over time and

~—

incrustation of residual flavoured-beverage 1s largely

prevented.

Typically, pressure gas means 300 1S further

’

arranged to supply steam for mixing with a supply of

another 1ngredient, such as milk, to prepare said
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flavoured-beverage (Fi1g. o) . Cleaning arrangement

300,400,450 can be configured Lo remove remnant

flavoured-beverage from duct 10 by 1nterrupting this

—

supply of another 1ngredient and maintaining the supply

H I

of steam at an end of a beverage dispensing cycle (Fig.

/7). Hence, fluid uninterruptedly escapes via outlet 15
between the beverage preparation and dispensing cycle and

H

the process of clearing duct 10 into receptacle 40.

In particular, conduit 20 1s 1n fluid connection

with duct 10, conduit 20 being configured to circulate a

beverage 1ngredient, such as milk, to the duct. Cleaning
arrangement 300,400,450 can then be arranged to pass a

F

clearing fluid through conduit 20 and out of the duct via

outlet 15 (Fig. 8). This clearing fluid can be a liquaid

clearing fluid such as water optionally containing a
detergent.

As mentioned above, a venturi-device can be arranged

’ ’

1n the upstream part of duct 10 for connection thereof to

fluid conduit 20 and to means 300 for supplyving gas under
pressure. Conduit 20 can be connected to a beverage

ingredient supply 100, e.g. fresh milk, and a water

supply 200, 1n particular vlia a chree-way valve

arrangement or a four-way valve arrangement 400 having an
alr 1inlet 450.

H

Hence, the cleaning arrangement of the invention may

H

be configured to clean all parts of the beverage

preparation machine that are exposed to substances, e.qg.
milk, linked to hygiene 1ssues, 1n particular by

degradation thereotf. In the particular embodiment

11llustrated 1n Figs 6 to 9, these exposed parts 1nclude

H

duct 10 exposed to a mixture of milk, wvapour with oz

without air, conduit 20 exposed to milk with or without

alr, and multi-way valve arrangement 400 exposed to milk.

H
p—

Valve arrangement 400 and conduit 20 can be cleared of

H

any milk residues by the passage of air sucked 1n via

H

inlet 450 under the effect of circulating steam (Figs ©

H

and 9) and/or by the passage of water from supply 200 via

line 240 and valve arrangement 400 into conduit 20 (Fig.
3), as diliscussed above.
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Ingredient supply 100 may be thermally i1nsulated and
kept cool, at a temperature in the range of 0 to 10°C, 1in
particular 1 to 5°C, typically within a refrigerating
arrangement. Hence, supply 100 much 1less exposed to

5 1ngredient degradation and reqguires less cleaning. This
part of machine 1 may be cleaned once a while, e.g. once
every day or once every few days, automatically, semi-

automatically or manually.
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CLAIMS
A flavoured-beverage preparation machine (1), 1n

particular a flavoured-beverage contalning at least one

H H

of milk, coffee, tea, soup and chocolate, said machine

comprising:

= a fluid circuit having a duct (10) that has an outlet
(15) for dispensing a flavoured-beverage over a

filling area (35) for user-receptacles (40); and

= a cleaning arrangement for removing remnant

flavoured-beverage from the duct by passing a

clearing fluid through the duct and out of the duct
via the outlet,

characterised 1n 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

F

fluid under pressure through and out of the duct for

evacuating remnant flavoured-beverage from the duct.

i

2 . The machine of claim 1, wherein the cleaning

H

arrangement comprises at least one of:

— a water steamer (300) for supplying steam under
pressure, optionally connected to an air supply (450)

for mixing said steam with air; and

= a pressurised air feeder, such as an air pump Or
compressed ailir tank.

H

3. The machine of claim 1 or 2, wherein the cleaning

arrangement (300,400,450) 1s configured to pass the

H

pressure gas through and out of the duct (10) at an end

F

of a flavoured-beverage dispensing cycle 1nto a user-

receptacle (40) for evacuating remnant flavoured-beverage
to sald user-receptacle.

H

1, The machine of claim 3, wherein the cleaning

arrangement (300,400,450) 1s configured to pass the

H

pressure gas through and out of the duct (10) 1mmediately

after a flavoured-beverage dispensing cycle i1nto a user-

F

receptacle (40) or after a delay 1n the range of 0.05 to
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3 sec, such as 0.5 to 1.5 sec, after a flavoured-beverage

dispensing cycle.

—

o . The machine of any preceding claim, wherein the

cleaning arrangement (300,400,450) 1s configured to pass

a first clearing fluid followed by a second clearing

H

fluid through and out of the duct (10) for evacuating

H

remnant flavoured-beverage from the duct, at least one of

sald first and second clearing fluids being said gas

under pressure.

’

o . The machine of c¢laim 5, wherein the c¢leaning

arrangement (300,400,450) 1s configured to pass through

H

and out of the duct (10) for evacuating remnant

e~ -

flavoured-beverage from the duct:

- said gas as a first clearing fluid under pressure, 1n

particular for 0.5 to 5 sec such as 1 to 3 sec;
followed by

- a clearing liguid, such as clear water optionally with

a detergent, as a second clearing fluid, 1n particular

for 2 to 15 sec such as 3 to 10 sec,

Or Vv1iCce versa.

H

7. The machine of claim 6, wherein the clearing

arrangement (300,400,450) 1s further configured to pass

after the second clearing fluid a third clearing fluid

i

through and out of the duct, in particular for 0.5 to 5

sec such as 1 to 3 sec.

H

3 . The machine of c¢claim 7, wherein the cleaning

arrangement (300,400,450) 1s configured to pass sailid gas

under pressure as said third clearing fluid.

i I
p—

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

cleaning arrangement (300,400,450) 1s configured to pass

the first clearing fluid through the duct (10) after a

H

non-dispensing period of time i1n the range of 1 to 60 min,

1n particular in the range of 2 to 30 min, such as 1n the

H

range of 3 to 20 min or 5 to 10 min.

~— ~—

10. The machine of any one of c¢laims 5 to 9, which

comprises a means, 1n particular an automatic means such

as an electric actuator, for moving the duct (10) from a
dispensing position i1nto a cleaning position 1n which the
outlet (15) 1s located 1n an area delimited by at least

one confinement wall (6) for confining fluids evacuated
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from the
operation.

11. The

pressure Jgas
5

steam
such as milk,

12.
on claim 3
(300,400,450)

10 Dbeverage

H

O

H

at an end of

13.

a conduit
the

1ngredient,

15 conduilt

arrangement

pass a clearing
the

duct wvia

20 optionally a

liquid e.qg.
14.

venturi-device
connection thereof

25

for supplying

15.
conduilt
(100)

(20)
and a

multi-way valve

30 (450) .

outlet

machine

for mixing with a

The machine o:

from the duct
another i1ngredient and maintalining the supply of

The machine of
(20)

The machine of

The machine o:
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(15) away Ifrom a user

during normal

—

O

any precedilng
(300)

the
further arranged to supply

ﬁ

supply of 1ngredient,
to prepare said flavoured-beverage.

claim, wherein

means 18

another

H

claim 11 1in particular when depending
4 the
1s configured to remove remnant
(10)

or wherein cleaning arrangement

flavoured-
by 1nterrupting said supply

steam

a beverage dispensing cycle.

H

any preceding clailm, which comprises

fluid connection with the duct (10),

con a beverage

1n

beling circulate

to the duct,
being 1n particular arranged to
"luid through the conduit and out of the

outlet (195), fluid being
second clearing

figured to
such as milk,
300,400,450)

the cleaning

sald

clearing

fluid such as a c¢leaning

water optionally containing a detergent.

H H

any one of

wherein a
(10)
and said means

claims 11 or 13,

1s arranged upstream duct
- to a conduit (20)

for
(300)

gas under pressure.

ﬁ

any one of claims 11 to 14, wherein a

1s connected to a beverage 1ngredient supply

(200), clcular via a
(400)

water supply

1n par

arrangement

having an air 1inlet
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