wo 2017/046294 A1 |[IN NI NPFV 00 OO O 0 0 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/046294 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

23 March 2017 (23.03.2017) WIPOIPCT
International Patent Classification:
A47J 31/36 (2006.01)
International Application Number:
PCT/EP2016/071916

International Filing Date:
16 September 2016 (16.09.2016)

Filing Language: English
Publication Language: English
Priority Data:

15185946.9 18 September 2015 (18.09.2015) EP

Applicant: NESTEC S.A. [CH/CH]; CT-IAM, Av. Nestlé
55, 1800 Vevey (CH).

Inventors: BYUN, Da Mi; Chemin du Reposoir 10, 1007
Lausanne (CH). DIOUF, Souleymane; Burgunderweg 25,
3232 Ins (CH). GUY, Ian; 7 Ocean House, Dalston square,
Hackney, London E8 3FT (GB). KAESER, Stefan;
Goldernstrasse 6, 5000 Aarau (CH).

Agent: SCHNYDER, Frank; CT-IAM, Avenue Nestlé 55,
1800 Vevey (CH).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

[Continued on next page]

(54) Title: REMOVAL OF A CAPSULE FROM A CAPSULE HOLDER

(57) Abstract: A capsule processing machine (1)
for preparing a beverage from a capsule (5) having
a body (50) containing an ingredient and a peri-
pherally projecting flange (51) comprises: a cap-
sule holder (10) with an upwardly oriented mouth
(12) for receiving the capsule (5) via the mouth
(12) so that the capsule flange (51) extends gener-
ally in parallel to the mouth (12); a capsule trans-
fer device (30) having a capsule guide (31) for
guiding the capsule (5) from the capsule holder
(10) to a used-capsule evacuation area (40). The
capsule guide (31) comprises a pair of facing
slides (311, 312) having each a holding section
(311a, 312a) configured to hold the capsule (5)
between the slides (311, 312) under the flange
(51) and hold the capsule (5) above the capsule
holder (10). The capsule transter device (30) com-
prises a capsule mover (35) for moving the cap-
sule (5) from the holding section (311a, 312a) to
the used-capsule evacuation area (40).



WO 2017/046294 A1 WK 00T 000N A A

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

35

WO 2017/046294 PCT/EP2016/071916

REMOVAL OF A CAPSULE FROM A CAPSULE HOLDER

Field of the Invention

The field of the invention pertains to beverage
preparation machines using capsules, of an ingredient of
the beverage to be prepared and to the removal of such
capsules from the machines.

For the purpose of the present description, a
“beverage” is meant to include any human-consumable
liquid substance, such as tea, coffee, hot or cold
chocolate, milk, soup, baby food, etc.. A “capsule” 1is
meant to include any container such as a packaging for
containing a pre-portioned beverage ingredient, e.g. a
flavouring ingredient, the packaging forming an enclosure
of any material, in particular an airtight or pervious
material, porous or non-porous material, e.g. plastic,
aluminium, recyclable and/or biodegradable packagings,
and of any shape and structure, including soft pods or
rigid cartridges for containing the ingredient.

Background Art

Certain beverage preparation machines use capsules
containing ingredients to be extracted or to be dissolved
and/or ingredients that are stored and dosed
automatically in the machine or else are added at the
time of preparation of the drink. Some beverage machines
possess filling means that include a pump for liquid,
usually water, which pumps the ligquid from a source of
water that is cold or indeed heated through heating
means, e.g. a thermoblock or the like.

Especially in the field of coffee preparation,
machines have been widely developed in which a capsule
containing beverage ingredients is inserted in a brewing
device. The brewing device is tightly closed about the
capsule, water 1is injected at the first face of the
capsule, the beverage is produced in the closed volume of
the capsule and a brewed beverage can be drained from a
second face of the capsule and collected into a
receptacle such as a cup or glass.
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Brewing devices have been developed to facilitate
insertion of a "fresh" capsule and removal of the capsule
upon use. Examples of such brewing devices are disclosed
in EP 1 767 129, WO 2009/043630, WO 2005/004683 and WO
2007/135136. The preparation of a beverage by using
centrifugation is also known. Examples of centrifugation
processes and corresponding devices are disclosed in
W02008/148601, W02008/148650, Us 5,566,605, WO
2013/007776, WO 2013/007779 and WO 2013/007780.

Irrespectively of the extraction process itself it
has also been proposed to facilitate the handling of
capsules by system for extracting them, in particular by
motorizing the opening and/or closure of the extraction
system for inserting and/or removing a capsule. Examples
of such systems are for example disclosed in EP 1 767
129, WO02009/113035, WO 2012/025258, WO 2012/025259, WO
2012/041605, WO 2013/127476, WO 2014/096122 and WO
2014/096123.

The preparation of a beverage by using
centrifugation is also known. Such beverage preparation
includes: providing a beverage (flavoring) ingredient,
e.g. as powder and/or leaves, 1in a capsule; circulating
liquid into the capsule and rotating the capsule at
sufficient speed to ensure interaction of the liquid with
the ingredient while creating a gradient of pressure of
liquid in the capsule. Such pressure increases gradually
from the centre towards the periphery of the capsule. As
liquid traverses the ingredient, e.qg. coffee Dbed,
extraction of the ingredient, e.g. coffee compounds,
takes place and a liquid extract is obtained that flows
out at the periphery of the capsule. Examples of such
systems are disclosed in W02008/148601, WO 2013/007776,
WO 2013/007779 and WO 2013/007780.

Summary of the Invention

The invention relates to a capsule ©processing
machine for preparing a beverage from at least one
ingredient. Normally such beverage is then dispensed to a
user, e.g. Lo a user-cup Or user-mug.
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For instance, the machine is a coffee, tea,
chocolate, cacao, milk or soup preparation machine. For
example, the machine is arranged for preparing within a
beverage processing module that includes the capsule
holder, a beverage by passing hot or cold water or
another liguid through a capsule held in the holder
containing an ingredient, such as a flavouring
ingredient, of the beverage to be prepared, such as
ground coffee or tea or chocolate or cacao or milk
powder.

Such beverage preparation typically includes the
mixing of a plurality of beverage ingredients, e.g. water
and milk powder, and/or the infusion of a Dbeverage
ingredient, such as an infusion of ground coffee or tea
with water. For instance, a predetermined amount of
beverage is formed and dispensed on user-request, which
corresponds to a serving. The volume of such a serving
may be in the range of 25 to 250 ml, e.g. the volume for
filling a cup or mug, depending on the type of beverage.
Formed and dispensed beverages may be selected from
ristrettos, espressos, lungos, cappuccinos, café latte,
americano coffees, teas, etc... For example, a coffee
machine may be configured for dispensing espressos, e.d.
an adjustable volume of 20 to 60 ml per serving, and/or
for dispensing lungos, e.g. a volume in the range of 70
to 200 ml per serving.

An aspect of the invention relates to a capsule
processing machine for preparing a beverage from a
capsule having a body containing an ingredient and a
peripherally projecting flange. For instance, the machine
is configured to prepare a beverage by circulating a
ligquid into such capsule and centrifugally driving such
capsule, e.g. as discussed above.

The machine includes a capsule holder delimiting a
cavity with an upwardly oriented mouth (e.g. opening
delimited by a holder’s rim), such as a mouth generally
contained 1in a horizontal ©plane, for receiving the
capsule via the mouth so that the capsule flange extends
generally in parallel to the mouth. For instance, the
capsule holder is drivable in rotation by a motorized
drive axis.
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For instance, the machine incorporates the features
disclosed in WO 2014/096122 or WO 2014/096123.

The machine has a capsule transfer device with a
capsule guide for guiding the capsule from the capsule
holder to a used-capsule evacuation area, For instance,
the evacuation area has at least one of an evacuation
channel, e.g. an inclined evacuation ramp, and a used-
capsule collector.

The capsule guide includes a pair of facing slides
having each a holding section configured to hold, e.g.
seize, the capsule between the slides under the flange
and hold the capsule above the capsule holder. For
instance, the holding section is configured to 1lift the
capsule above the capsule holder and/or to maintain the
capsule above the capsule holder while the capsule holder
is withdrawn under the capsule.

The capsule holder can be incorporated into an
ingredient processing module of a beverage preparation
device, typically of the centrifugal type, e.g. as
disclosed in EP 2 000 062, EP 2 155 020, EP 2 152 128, WO
2008/148646, WO 2009/106175, WO 2009/106589, WO
2010/026045, WO 2010/026053, WO 2010/066736, WO
2008/148650, WO 2008/148834, WO 2010/066705, WO
2010/063644 and WO 2011/023711. The capsule may be of the
type described above under the header “field of the
invention”. The capsule may be a capsule that has a
container-body, e.qg. a generally cup-shaped or
hemispherical or hemi-ellipsoidal body, having a flange
to which a cover 1lid is attached, in particular sealed.
Typically the capsule contains a beverage ingredient.

A beverage may be prepared by circulating a liquid
into a capsule containing a beverage ingredient which
capsule is housed in the capsule holder and centrifugally
driving such capsule in the capsule holder.

The machine is usually configured to circulate a
ligquid into the capsule, typically for mixing with the
ingredient, e.g. brewing the ingredient, contained in the
capsule. A flavoured beverage may be prepared by
circulating a carrier 1liguid, such as water, into the
capsule for mixing the carrier with the ingredient and
form the beverage, e.g. by brewing. An automatic capsule
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recognition system may be used to parameterize and adjust
the processing of the ingredient automatically in line
with the type of ingredient.

Typically, the machine includes one or more of the
following components:

a) a fluid system in fluid connection with the capsule
holder;

b) an in-line heater and/or cooler for thermally
conditioning a flow of liquid circulated into the
capsule holder or a batch heater and/or cooler for
circulating thermally conditioned 1liquid from the
batch heater and/or cooler to the capsule holder;

c) a pump for pumping liquid to the capsule holder, in
particular a low pressure pump e.g. within the range
of 1 to 5 bar, such as 1.5 to 3 bar;

d) a motor for driving the capsule holder in rotation
during beverage preparation;

e) an electric control unit, in particular comprising a
printed circuit board (PCB), for receiving
instructions from a user via an input user-interface
and for controlling the heater and/or cooler, pump and
motor (s); and/or

f) one or more sensors for sensing at least one
characteristic selected from characteristics of fluid
system, the heater and/or cooler, the pump, a liquid
tank, an ingredient collector, a flow of the liquid
(e.g. by a flowmeter), a pressure of the liquid and a
temperature of the liquid, and for communicating such
characteristic(s) to the control unit.

Moreover, the capsule holder is typically associated
with a beverage collection and dispensing system, e.g. as
disclosed in WO 2009/106175 and WO 2010/089329.

In accordance with the invention, the capsule
transfer device includes a capsule mover for moving the
capsule from the holding section to the used-capsule
evacuation area. For instance, the capsule mover includes
at least one of a mechanical, electromechanical, magnetic
and electromagnetic actuator.
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Hence, machine does not need to rely on gravity to
move the capsule out of or away from or off the holding
section but relies on a capsule mover. Consequently, the
holding section can be made such as to safely hold the
capsule in place until it is moved away by the capsule
mover. For instance, the capsule is safely maintained on
the holding section by friction or by a stop or by a
resilient fastener or any other suitable means.

The capsule mover may include a capsule pusher
and/or puller for pushing and/or pulling the capsule from
the holding section to the used-capsule evacuation area.
For instance, the capsule mover is configured to
mechanically move the capsule. The capsule mover can be
translationally and/or pivotally mounted. The capsule
mover may form an arm that is mounted on a pivoting axis
for pivoting between a collapsed position and a deployed
position with a portion configured to intercept the
capsule on the holding section and to move the capsule to
the used-capsule evacuation area when the arm is pivoted
from the collapsed position to the deployed position.

One or both slides of the pair of facing slides may
include a wire or stripe or rail, such as a grooved rail
or a head rail, to form the slide.

One or both slides of the pair of facing slides can
have an introduction section 1leading to the holding
section for guiding the capsule to the holding section
prior to receiving the capsule in the cavity of the
capsule holder via the mouth, such as an introduction
section along which the capsule slides to the holding
section under the effect of gravity. For instance, the
introduction section 1is angled downwards towards the
holding section. The introduction section may form an
extension of the holding section, e.g. an extension
downwardly angled to the holding section.

One or both slides of the pair of facing slides may
have an evacuation section between which and along which
the capsule slides to the used-capsule evacuation area
under the effect of gravity. For instance, the evacuation
section 1is angled downwards from the holding section
and/or configured to hold the capsule between the slides
under the flange.
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The machine can have a top part, located above and
facing the capsule holder, the capsule holder and the top
part being relatively movable, such as movable
automatically e.g. by a motor. The capsule holder and the
top part can be relatively movable:

- 1into a relatively distant position for inserting the
capsule into the capsule holder and for removing the
capsule from the capsule holder with the capsule
transfer device; and

- into a relatively close position for extracting the
capsule in the capsule holder, such as a position in
which the capsule holder and the top part form a
generally confined extraction chamber.

The capsule holder and the top part can Dbe
translationally relatively movable from the distant
position into the <close position and vice versa, for
instance along an axial direction of the cavity and/or
along a straight line.

The top part may have a 1lid arrangement cooperating
with the mouth of the capsule holder, e.g. a 1lid
arrangement drivable in rotation via a motorized drive
axis. Such as 1lid arrangement can have: one or more
capsule opening elements, such as piercing blades and/or
pins; and/or a liquid inlet, e.g. a central inlet, for
feeding a liquid into the capsule and/or a liquid outlet,
e.g. one or more peripheral outlets, for evacuating
liquid from the capsule; and/or an axis of rotation, the
lid arrangement being rotatably mounted in an outer
housing and/or frame of the top part.

The capsule guide may include at least one
connection part, each slide having for instance a pair of
extremal connection parts, connected to the top part so
that when the capsule holder and the top part are
relatively moved:

- into the relatively distant position, the capsule
guide 1is relatively moved away from the capsule
holder, e.g. for withdrawing the capsule held by the
holding section out of the cavity of the capsule
holder; and
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- into the relatively close position, the capsule guide
is relatively moved against the capsule holder, e.g.
for introducing the <capsule held by the holding
section into the cavity of the capsule holder.

The capsule holder can have at least one controller,
e.g. a control face along which the capsule guide 1is
guided between the relatively distant and close
positions, for moving the holding section:

- away from the capsule body and from under the flange
of the capsule when the capsule holder and the top
part are relatively moved to the relatively close
position; and

- against the capsule body and under the flange of the
capsule when the capsule holder and the top part are
relatively moved to the relatively open position.

The capsule guide may be configured to return
automatically against the capsule body or away from the
capsule body, e.g. by being mounted to the top part via a
bias element such as a spring and/or by being made of a
resilient element such as a spring element.

The machine can include a main machine body, such as
a main body having an outside housing, the top part being
configured to telescope, e.g. vertically, into and out
from the main body between the distant and the closed
positions, the capsule holder being optionally in the
main body.

The top part may have an opening for supplying the
capsule to the mouth of the capsule holder. For instance,
the opening has one or more of the following features a),
b) and c¢):

a) the opening leads to the holding section for instance
via an introduction section of the capsule guide;

b) the opening has a shape generally matching a
longitudinal cross-section of the capsule, e.g. a
shape with opposite slots matching the capsule flange
and optionally leading to the capsule guide such that
when the capsule is passed via the opening its flange
is taken on by the guide; and
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c) the opening is configured to allow a passage of the
capsule when the capsule holder and the top part are
in the relatively distant position and configured to
prevent a passage of the capsule when the capsule
holder and the top part are in the relatively close
position.

The capsule guide may have at least one stop element
for immobilizing the capsule on the holding section, the
capsule mover being configured for driving the capsule
from the holding section over or beyond the stop element
to the used-capsule evacuation area. For instance, at
least one stop element includes one or more of:

- a pair of stop elements generally facing one another
on each side of the capsule when the capsule is driven
over or beyond the stop elements by the capsule mover;

- a stop element projecting from one of the slide urged
against or into the capsule body of the capsule when
the capsule is driven over or beyond the stop elements
by the capsule mover, such as a pair of such stop
elements facing each other, the stop element(s) being
optionally formed by a bent part of the slides; and

- a stop element configured to be urged away by the
capsule when the capsule 1is driven over the stop
elements by the capsule mover, such as a pair of such
stop elements facing each other; and/or a stop element
configured to penetrate the capsule body when the
capsule is driven over or beyond the stop elements by
the capsule mover, such as a pair of such stop
elements facing each other.

The holding section may extend generally in parallel
to a plane generally containing the mouth of the cavity,
e.g. a horizontal plane. The holding section and the
plane can be relatively movable, e.g. for receiving the
capsule in the cavity and/or for removing the capsule
from the cavity, and remaining generally parallel to one
another during the entire movement.

The holding section may extend in a generally
horizontal direction to an evacuation section that
extends down from the holding section, the pair of facing
slides having an introduction section leading downwards
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to the holding section for guiding the capsule to the
holding section prior to receiving the capsule in the
cavity of the capsule holder via the mouth.

The capsule holder can include a support, e.g. an
outer support and an ejector, e.qg. in the support,
movable relatively to the support, the ejector being
configured to raise the flange of the capsule above the
capsule holder so as to facilitate seizure of the capsule
between the slides under the flange.

The ejector may delimiting at least part of the
cavity.

The ejector can be mounted telescopically and/or
resiliently, e.g. via a spring, to the outer support.

The capsule holder can be in fluid connection with a
machine outlet, such as an outlet dispensing beverage to
outside such machine. For instance, the outlet i1is in
fluid connection with the capsule holder via a beverage
collector such as a collector connected to a thermal
conditioner, e.g. a heater and/or a cooler, for adjusting
a temperature of the collector.

The invention also relates to a method of processing
a capsule in a machine as described above. The method
includes the steps of: holding the capsule between the
slides under the flange to hold the capsule above the
capsule holder; and moving the capsule with the capsule
mover from the holding section to the used-capsule
evacuation area.

Another aspect of the invention relates to a
combination of a machine as described above and a capsule
for being handled by the slides and the capsule mover.

A further aspect of the invention relates to a use
of a capsule for: a machine as described above; being
processed by a method as described above; or implementing
a combination as described above.

The capsule may have a body that is symmetric or
asymmetric, conical or frusto-conical or cylindrical or
spherical or hemispherical or frusto-spherical,
containing the ingredient, e.g. ground coffee, tea or
cacao or another beverage ingredient.
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Brief Description of the Drawings

The invention will now be described with reference
to the schematic drawings, wherein:

- Figure 1 1is a perspective view of part of the
outside of a machine according to the invention in a
capsule loading configuration;

- Figure 1la is a cross-sectional view of the
machine shown in Fig. 1;

- Figure 2 1is a slightly enlarged view of the
perspective view of Fig. 1 in which part of the machine
has been cut away to show the inside of the machine;

- Figure 3 1is a perspective view of a machine’s
capsule guide holding a capsule;

- Figure 4 1is a perspective view of part of the
outside of the machine in a capsule extraction
configuration;

- Figure 4a is a cross-sectional view of the
machine shown in Fig. 4;

- Figures 5 and 6 are perspective views of part of
the outside of the machine of Fig. 1 when a capsule is
being removed from the capsule holder and evacuated to a
capsule evacuation area; and

- Figures b5a, ©6a, 7, 8 and 9 are perspective views
of the machine partly cut away to show the inside of the
machine when a capsule is being removed from the capsule
holder and evacuated to a capsule evacuation area.

Detailed description

Figures 1 to 9 illustrate an exemplary embodiment of
a capsule processing machine 1 and parts thereof in
accordance with the invention.

Machine 1 is configured for preparing a beverage
from a capsule 5 having a body 50 containing an
ingredient and a peripherally projecting flange 51.
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The beverage can be prepared by circulating a liquid
into such capsule 5 and centrifugally driving such
capsule 5.

Machine 1 has a capsule holder 10 delimiting a
cavity 11 with an upwardly oriented mouth 12, such as a
mouth 12 generally contained in a horizontal plane, for
receiving capsule 5 via mouth 12 so that capsule flange
51 extends generally in parallel to mouth 12. For
instance, capsule holder 10 is drivable in rotation by a
motorized drive axis 14. See Figs la and 4a.

Machine 1 includes a capsule transfer device 30
having a capsule guide 31 for guiding capsule 5 from
capsule holder 10 to a used-capsule evacuation area 40.
See Figs 3 and 8. Evacuation area 40 may include at least
one of an evacuation channel 41, e.g. an inclined
evacuation ramp 41, and a used-capsule collector 42. See
Fig. la.

Capsule guide 31 includes a pair of facing slides
311,312 having each a holding section 311a,312a
configured to hold, e.g. seize, capsule 5 between slides
311,312 under flange 51 and hold capsule 5 above capsule
holder 10. For instance, holding section 311a,312a 1is
configured to 1lift capsule 5 above capsule holder 10
and/or maintain the capsule above the capsule holder
while the capsule holder is withdrawn under the capsule.
See Fig. 1 and 6a.

Capsule transfer device 30 comprises a capsule mover
35 for moving capsule 5 from holding section 31la,312a
used-capsule evacuation area 40. For example, capsule
mover 35 comprises at least one of a mechanical,
electromechanical, magnetic and electromagnetic actuator.
See Figs. 7 to 9.

Capsule mover 35 may include a capsule pusher and/or
puller for pushing and/or pulling capsule 5 from holding
section 31la,312a to used-capsule evacuation area 40.

For instance, capsule mover 35 1is configured to
mechanically move capsule 5. Capsule mover 35 can be
translationally and/or pivotally mounted. Capsule mover
35 may form an arm that is mounted on a pivoting axis 36
for pivoting between a collapsed position and a deployed
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position with a portion 37 configured to intercept
capsule 5 on holding section 311a,312a and to move
capsule 5 to used-capsule evacuation area 40 when arm 35
is pivoted from the collapsed position to the deployed
position. See Figs. 7 to 9.

One or both slides 311,312 of the pair of facing
slides 311,312 may have a wire or stripe or rail, such as
a grooved rail or a head rail, to form slide 311,312. See
Fig. 3.

One or both slides 311,312 of the pair of facing
slides 311,312 can include an introduction section
311¢c,312¢c leading to holding section 31l1a,312a for
guiding capsule 5 to holding section 311a,312a prior to
receiving capsule 5 in cavity 11 of capsule holder 10 via
mouth 12, such as an introduction section 311c,312c along
which capsule 5 slides to holding section 31l1a,312a under
the effect of gravity. For instance, introduction section
311c¢,312¢c is angled downwards towards holding section
311a,312a. Introduction section 311c,312c may form an
extension of holding section 31la,312a e.g. an extension
311c¢c,312c downwardly angled to holding section 311la,312a.
See Fig. 3.

One or both slides 311,312 of the pair of facing
slides 311,312 may include an evacuation section
311b,312b between which and along which capsule 5 slides
to used-capsule evacuation area 40 under the effect of
gravity. For instance, evacuation section 311b,312b 1is
angled downwards from holding section 31la,312a and/or
configured to hold capsule 5 between slides 311,312 under
flange 51. See Fig. 3.

Machine 1 typically includes a top part 20, located
above and facing capsule holder 10. Capsule holder 10 and
top part 20 can be relatively movable, such as movable
automatically e.g. by a motor. See Figs la and 4a. For
instance, capsule holder 10 and top part 20 are
relatively movable:

- 1into a relatively distant position for inserting
capsule 5 into capsule holder 10 and for removing
capsule 5 from capsule holder 10 by wusing capsule
transfer device 30; and
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- into a relatively <close ©position for extracting
capsule 5 in capsule holder 10, such as a position in
which capsule holder 10 and top part 10 form a
generally confined extraction chamber.

Capsule holder 10 and top part 20 may  be
translationally relatively movable from the distant
position into the close position and vice versa, e.dg.
along an axial direction 11’ of cavity 11 and/or along a
straight line 11’. See Figs la and 4a.

Top part 20 may have a lid arrangement 21
cooperating with mouth 12 of capsule holder 10, e.g. a
lid arrangement 21 drivable in rotation via a motorized
drive axis 14. See Figs la and 4a.

Lid arrangement 21 can have one or more capsule
opening elements 22, such as piercing blades and/or pins.
See Fig. 4a.

Lid arrangement 21 may have a liquid inlet, e.g. a
central inlet 23, for feeding a ligquid into capsule 5
and/or a liquid outlet 24, e.g. one or more peripheral
outlets 24, for evacuating liquid from capsule 5. See
Fig. 4a.

Lid arrangement 21 can have an axis of rotation 14,
lid arrangement 21 being rotatably mounted in an outer
housing and/or frame of top part 20. See Fig. 4a.

As illustrated in Figs 2 and 3, capsule guide 31 can
have at least one connection part 32, each slide 311,312
having for instance a pair of extremal connection parts
32, connected to top part 20 so that when capsule holder
10 and top part 20 are relatively moved:

- into the relatively distant position, capsule guide 31
is relatively moved away from capsule holder 10,
optionally for withdrawing capsule 5 held by holding
section 31l1a,312a out of cavity 11 of capsule holder
10; and

- into the relatively close position, capsule guide 31
is relatively moved against capsule holder 10,
optionally for introducing capsule 5 held by holding
section 311a,312a into cavity 11 of capsule holder 10.
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Capsule holder 10 can have at least one controller
13 (Fig. 5a), e.g. a control face 13 along which capsule
guide 31 is guided between the relatively distant and
close positions, for moving holding section 31l1la,312a:

- away from capsule body 50 and from under flange 51 of
capsule 5 when capsule holder 10 and top part 20 are
relatively moved to the relatively close position; and

- against capsule body 50 and under flange 51 of capsule
5 when capsule holder 10 and top part 20 are
relatively moved to the relatively open position.

Capsule guide 31 <can be configured to return
automatically against capsule body 50 or away from
capsule body 50, e.g. by being mounted to top part 20 via
a bias element such as a spring and/or by being made of a
resilient element such as a spring element.

Machine 1 may have a main machine body 1’, such as a
main body 1’ having an outside housing, top part 20 being
configured to telescope, e.g. vertically, into and out
from main body 1’ between the distant and the closed
positions. Capsule holder 10 can be in main body 17.

Top part 20 may include an opening 25 for supplying
capsule 5 to mouth 12 of capsule holder 10. See Figs 1
and 6.

Opening 25 may lead to holding section 311a,312a
e.g. via an introduction section 311c,312c of capsule
guide 31. See Figs 1, 2 and 3.

Opening 25 can have a shape 25 generally matching a
longitudinal cross-section of capsule 5, e.g. a shape 25
with opposite slots 26 matching capsule flange 51 and
optionally leading to capsule guide 31 such that when
capsule 5 is passed wvia opening 25 its flange 51 is taken
on by guide 31. See Figs 1, 2 and 6.

Opening 25 may be configured to allow a passage of
capsule 5 when capsule holder 10 and top part 20 are in
the relatively distant position and configured to prevent
a passage of capsule 5 when capsule holder 10 and top
part 20 are in the relatively close position. See Figs 1,
4, 5 and 6.
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Capsule guide 31 may include at least one stop
element 311d,312d for immobilizing capsule 5 on holding
section 31la,312a, capsule mover 35 being configured for
driving capsule 5 from holding section 311a,312a over or
beyond stop element 311c,312c to used-capsule evacuation
area 40. See Figs 3, 7, 8 and 9.

Capsule guide 31 may include a pair of stop elements
311d,312d generally facing one another on each side of
capsule 5 when capsule 5 is driven over or beyond stop
elements 311d,312d by the capsule mover 35.

Stop element 311d,312d may project from one of slide
311,312 and may be urged against or into capsule body 50
of capsule 5 when capsule 5 is driven over or beyond stop
elements 311d,312d by capsule mover 35. For instance,
capsule guide 31 includes a pair of such stop elements
311d,312d facing each other. Stop element(s) 31lc,312c
can be formed by a bent part of slides 311,312.

Stop element 311d,312d can be configured to be urged
away by capsule 5 when capsule 5 is driven over stop
elements 311d,312d by capsule mover 35, such as a pair of
such stop elements 311d,312d facing each other.

Stop element may be configured to penetrate capsule
body 50 when capsule 5 1is driven over or beyond stop
elements 311d,312d by capsule mover 35, such as a pair of
such stop elements 311d,312d facing each other.

Holding section 311a,312a may extend generally in
parallel to a plane generally containing mouth 12 of
cavity 11 e.g. a horizontal plane. For instance, holding
section 311a,312a and plane are relatively movable, e.g.
for receiving capsule 5 in cavity 11 and/or for removing
capsule 5 from cavity 11, and remain generally parallel
to one another during the entire movement.

Holding section 311a,312a can extend in a generally
horizontal direction to an evacuation section 311b,312b
that extends down from holding section 311a,312a, the
pair of facing slides 311,312 comprising an introduction
section 311c,312c leading downwards to holding section
311a,312a for guiding capsule 5 to holding section
311a,312a prior to receiving capsule 5 in cavity 11 of
capsule holder 10 via the mouth 12.
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Capsule holder 10 may include a support 10a, e.g. an
outer support 10a and an ejector 10b, e.g. 1in support
10b, movable relatively to support 10a, ejector 10b being
configured to raise flange 51 of capsule 5 above capsule
holder 10 so as to facilitate seizure of capsule 5
between slides 311,312 under flange 51. See Figs la and
4a.

Ejector 10b may delimit at least part of cavity 11.

Ejector 10b can be mounted telescopically and/or
resiliently, e.g. via a spring 10c, to outer support 10a.

Capsule holder 10 can be in fluid connection with a
machine outlet 45, such as an outlet 45 dispensing
beverage to outside such machine 1. For instance, outlet
45 is in fluid connection with capsule holder 10 via a
beverage collector 46, such as a collector 46 connected
to a thermal conditioner 47, e.g. a heater and/or a
cooler, for adjusting a temperature of collector 46. See
Figs la and 4a.

During operation, capsule 5 is processed by: holding
capsule 5 between slides 311,312 under flange 51 to hold
capsule 5 above capsule holder 10; and moving capsule 5
with capsule mover 35 from holding section 31la,312a to
used-capsule evacuation area 40.

As mentioned above, capsule 5 has a flange 51 and a
body 50 that can be, symmetric or asymmetric, conical or
frusto-conical or cylindrical or spherical or
hemispherical or frusto-spherical or domical or frusto-
domical, containing the ingredient, e.g. ground coffee,
tea or cacao or another beverage ingredient.
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_18_
Claims
1. A capsule processing machine (1) for preparing a

beverage from a capsule (5) having a body (50) containing
an ingredient and a peripherally projecting flange (51),
such as a beverage prepared by circulating a liquid into
such capsule and centrifugally driving such capsule (5),
comprising:

- a capsule holder (10) delimiting a cavity (11) with an
upwardly oriented mouth (12), such as a mouth (12)
generally contained in a horizontal ©plane, for
receiving said capsule (5) via the mouth (12) so that
the capsule flange (51) extends generally in parallel
to the mouth (12), optionally the capsule holder (10)
being drivable in rotation by a motorized drive axis
(14); and

- a capsule transfer device (30) having a capsule guide
(31) for guiding said capsule (5) from the capsule
holder (10) to a used-capsule evacuation area (40),
such as an evacuation area (40) comprising at least
one of an evacuation channel (41), e.g. an inclined
evacuation ramp (41), and a used-capsule collector
(42),

the capsule guide (31) comprising a pair of facing slides
(311, 312) having each a holding section (311a,312a)
configured to hold, e.g. seize, said capsule (5) between
the slides (311,312) under the flange (51) and hold said
capsule (5) above the capsule holder (10), optionally the
holding section (31la,312a) being configured to 1lift the
capsule (5) above the capsule holder (10) and/or to
maintain the capsule above the capsule holder while the
capsule holder is withdrawn under the capsule,

characterised in that the capsule transfer device (30)
comprises a capsule mover (35) for moving said capsule
(5) from the holding section (31l1la,312a) to the wused-
capsule evacuation area (40), such as a capsule mover
(35) comprising at least one of a mechanical,
electromechanical, magnetic and electromagnetic actuator.

2. The machine of claim 1, wherein the capsule mover
(35) comprises a capsule pusher and/or puller for pushing
and/or pulling said capsule (5) from the holding section
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(311a,312a) to the used-capsule evacuation area (40),
optionally the capsule mover (35) being configured to
mechanically move said capsule (5), such as a capsule
mover (35) that 1s translationally and/or pivotally
mounted, e.g. a capsule mover (35) forming an arm that is
mounted on a pivoting axis (36) for pivoting between a
collapsed position and a deployed position with a portion
(37) configured to intercept said capsule (5) on the
holding section (311la,312a) and to move said capsule (5)
to the used-capsule evacuation area (40) when the arm
(35) 1is pivoted from the <collapsed position to the
deployed position.

3. The machine of claim 1 or 2, wherein one or both
slides (311,312) of the pair of facing slides (311,312)
comprise(s):

- a wire or stripe or rail, such as a grooved rail or a
head rail, to form the slide (311,312); and/or

- an introduction section (311lc,312c) leading to the
holding section (311a,312a) for guiding said capsule
(5) to the holding section (311a,312a) prior to
receiving said capsule (5) in the cavity (11) of the
capsule holder (10) wvia the mouth (12), such as an
introduction section (311c,312c¢c) along which said
capsule (5) slides to the holding section (31la,312a)
under the effect of gravity e.g. an introduction
section (311c,312c) angled downwards towards the
holding section (311a,312a), optionally: the
introduction section (311lc,312c) forming an extension
of the holding section (311a,312a) e.g. an extension
(311c,312c) downwardly angled to the holding section;
and/or

- an evacuation section (311lb,312b) between which and
along which said capsule (5) slides to the used-
capsule evacuation area (40) under the effect of
gravity, optionally the evacuation section (311b, 312b)
being angled downwards from the holding section
(311a,312a) and/or configured to hold said capsule (5)
between the slides (311,312) under the flange (51).

4, The machine of any preceding claim, which comprises
a top part (20), located above and facing the capsule
holder (10), the capsule holder (10) and the top part
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(20) being relatively movable, such as movable
automatically e.g. by a motor, the capsule holder (10)
and the top part (20) being relatively movable:

- 1into a relatively distant position for inserting said
capsule (5) into the capsule holder (10) and for
removing said capsule from the capsule holder (10)
with the capsule transfer device (30); and

- into a relatively close position for extracting said
capsule (5) in the capsule holder (10), such as a
position in which the capsule holder (10) and the top
part (10) form a generally <confined extraction
chamber,

optionally:

- the capsule holder (10) and the top part (20) being
translationally relatively movable from the distant
position into the close position and vice versa, for
instance along an axial direction (11’) of the cavity
(11) and/or along a straight line (117); and/or

- the top part (20) having a 1lid arrangement (21)
cooperating with the mouth (12) of the capsule holder
(10), e.g. a 1lid arrangement (21) drivable in rotation
via a motorized drive axis (14), such as lid
arrangement (21) having:

- one or more capsule opening elements (22), such as
piercing blades and/or pins; and/or

- a liquid inlet (23), e.g. a central inlet (23), for
feeding a 1liquid into said capsule (5) and/or a
liquid outlet (24), e.g. one or more peripheral
outlets (24), for evacuating ligquid from said
capsule (5); and/or

- an axis of rotation (14), the 1lid arrangement (21)
being rotatably mounted in an outer housing and/or
frame of the top part (20).

5. The machine of claim 4, wherein the capsule guide
(31) comprises at least one connection part (32), each
slide (311,312) having for instance a pair of extremal
connection parts (32), connected to the top part (20) so
that when the capsule holder (10) and the top part (20)
are relatively moved:
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- into the relatively distant position, the capsule
guide (31) is relatively moved away from the capsule
holder (10), optionally for withdrawing said capsule
(5) held by the holding section (31l1a,312a) out of the
cavity (11) of the capsule holder (10); and

- into the relatively close position, the capsule guide
(31) 1is relatively moved against the capsule holder
(10), optionally for introducing said capsule (5) held
by the holding section (311a,312a) into the cavity
(11) of the capsule holder,

optionally, the capsule holder (10) having at least one
controller (13), e.g. a control face (13) along which the
capsule guide (31) 1s guided between the relatively
distant and close positions, for moving the holding
section (31la,312a):

- away from the capsule body (50) and from under the
flange (51) of said capsule (5) when the capsule
holder (10) and the top part (20) are relatively moved
to the relatively close position; and

- against the capsule body (50) and under the flange
(51) of said capsule (5) when the capsule holder (10)
and the top part (20) are relatively moved to the
relatively open position,

the capsule guide (31) being for instance configured to
return automatically against the capsule body (50) or
away from the capsule body (50), e.g. by being mounted to
the top part (20) via a bias element such as a spring
and/or by being made of a resilient element such as a
spring element.

6. The machine of c¢laim 4 or 5, which has a main
machine body (17), such as a main body (1’) having an
outside housing, the top part (20) being configured to
telescope, e.g. vertically, into and out from the main
body (17) between the distant and the closed positions,
the capsule holder (10) being optionally in the main body
(17).

7. The machine of any one of claims 4 to 6, wherein the
top part (20) comprises an opening (25) for supplying
said capsule (5) to the mouth (12) of the capsule holder
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(10), optionally the opening (25) having one or more of
the following features a), b) and c):

a) the opening (25) leading to the holding section
(311a,312a) for instance wvia an introduction section
(311c,312c) of the capsule guide (31);

b) the opening (25) having a shape (25) generally
matching a longitudinal cross-section of said capsule
(5), e.g. a shape (25) with opposite slots (26)
matching the capsule flange (51) and optionally
leading to the capsule guide (31) such that when said
capsule (5) is passed via said opening its flange (51)
is taken on by the guide (31); and

c) the opening (25) being configured to allow a passage
of said capsule (5) when the capsule holder (10) and
the top part (20) are in the relatively distant
position and configured to prevent a passage of said
capsule (5) when the capsule holder (10) and the top
part (20) are in the relatively close position.

8. The machine of any preceding claim, wherein the
capsule guide (31) comprises at least one stop element
(311d,312d) for immobilizing said capsule (5) on the
holding section (311a,312a), the capsule mover (35) being
configured for driving said capsule (5) from the holding
section (311a,312a) over or beyond the stop element
(311c,312c) to the used-capsule evacuation area (40),
optionally said at least one stop element (311d,312d)
comprising one or more of:

- a pair of stop elements (311d,312d) generally facing
one another on each side of said capsule (5) when said
capsule (5) is driven over or beyond the stop elements
(311d,312d) by the capsule mover (35);

- a stop element (311d,312d) projecting from one of said
slide (311,312) urged against or into the capsule body
(50) of said capsule (5) when said capsule (5) 1is
driven over or beyond the stop elements (311d,312d) by
the capsule mover (35), such as a pair of such stop
elements (311d,312d) facing each other, optionally the
stop element(s) (311c,312c) being formed by a bent
part of said slides (311,312); and
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- a stop element (311d,312d) configured to be urged away
by said capsule (5) when said capsule (5) is driven
over the stop elements (311d,312d) by the capsule
mover (35), such as a pair of such stop elements
(311d,312d) facing each other; and/or a stop element
configured to penetrate said capsule body (50) when
said capsule (5) 1is driven over or beyond the stop
elements (311d,312d) by the capsule mover (35), such
as a pair of such stop elements (311d,312d) facing
each other.

9. The machine of any preceding claim, wherein the
holding section (31la,312a) extends generally in parallel
to a plane generally containing the mouth (12) of the
cavity e.g. a horizontal plane, the holding section
(311a,312a) and the plane being optionally relatively
movable, e.g. for receiving said capsule (5) in the
cavity (11) and/or for removing said capsule (5) from the
cavity (11), and remaining generally parallel to one
another during the entire movement.

10. The machine of any preceding c¢laim, wherein the
holding section (311a,312a) extends 1n a generally
horizontal direction to an evacuation section (311b,312b)
that extends down from the holding section (311la,312a),
the pair of facing slides (311,312) comprising an
introduction section (31lc,312c¢c) leading downwards to the
holding section (31la,312a) for guiding said capsule (5)
to the holding section (31la,312a) prior to receiving
said capsule (5) in the cavity (11) of the capsule holder
(10) via the mouth (12).

11. The machine of any preceding c¢laim, wherein the
capsule holder (10) comprises a support (10a), e.g. an
outer support (10a) and an ejector (10b), e.g. in the
support (10b), movable relatively to the support (10a),
the ejector (10b) being configured to raise the flange
(51) of said capsule (5) above the capsule holder (10) so
as to facilitate seizure of said capsule (5) between the
slides (311,312) under the flange (51), optionally the
ejector (10b):

- delimiting at least part of the cavity (11); and/or

- being mounted telescopically and/or resiliently, e.g.
via a spring (10c), to the outer support (10a).
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12. The machine of any preceding c¢laim, wherein the
capsule holder (10) is in fluid connection with a machine
outlet (45), such as an outlet (45) dispensing beverage
to outside such machine (1), optionally the outlet being
in fluid connection with the capsule holder (10) wvia a
beverage collector (406) such as a collector (406)
connected to a thermal conditioner (47), e.g. a heater
and/or a cooler, for adjusting a temperature of the
collector (46).

13. A method of processing a capsule (5) in a machine
(1) as defined in any preceding c¢laim, the method
comprising:

- holding the capsule (5) between the slides (311,312)
under the flange (51) to hold said capsule (5) above
the capsule holder (10); and

- moving the capsule (5) with the capsule mover (35)
from the holding section (311a,312a) to the used-
capsule evacuation area (40).

14. A combination of a machine (1) as defined in any one
of claims 1 to 12 and a capsule (5) for being handled by
the slides (311,312) and the capsule mover (35).

15. A use of a capsule (b)) for:
- a machine as defined in any one of claims 1 to 12;
- being processed by a method as defined in claim 13; or

- 1implementing a combination as defined in claim 14.
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