
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

52
8 

48
5

B
1

TEPZZ 5 8485B_T
(11) EP 2 528 485 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
01.07.2015 Bulletin 2015/27

(21) Application number: 11701403.5

(22) Date of filing: 28.01.2011

(51) Int Cl.:
A47J 31/22 (2006.01) B65D 85/804 (2006.01)

(86) International application number: 
PCT/EP2011/051244

(87) International publication number: 
WO 2011/092301 (04.08.2011 Gazette 2011/31)

(54) CAPSULE AND SYSTEM FOR PREPARING A BEVERAGE BY CENTRIFUGATION IN A 
BEVERAGE PRODUCTION DEVICE

KAPSEL UND SYSTEM ZUR ZUBEREITUNG EINES GETRÄNKS MITTELS ZENTRIFUGATION IN 
EINER GETRÄNKHERSTELLUNGSVORRICHTUNG

CAPSULE ET SYSTÈME POUR PRÉPARER UNE BOISSON GRÂCE UNE CENTRIFUGEUSE DANS 
UN DISPOSITIF DE PRODUCTION DE BOISSONS

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 29.01.2010 EP 10152158

(43) Date of publication of application: 
05.12.2012 Bulletin 2012/49

(73) Proprietor: Nestec S.A.
1800 Vevey (CH)

(72) Inventors:  
• ABEGGLEN, Daniel

1439 Rances (CH)

• PERENTES, Alexandre
1012 Lausanne (CH)

• MAGRI, Carlo
1870 Monthey (CH)

• GERBAULET, Arnaud
25160 Oye et Pallet (FR)

(74) Representative: Borne, Patrice Daniel
Nestec S.A. 
CT-IAM 
Avenue Nestlé 55
1800 Vevey (CH)

(56) References cited:  
EP-A1- 1 654 966 WO-A1-2009/106598
WO-A1-2010/066705 WO-A2-2007/137974
US-A- 5 402 707  



EP 2 528 485 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the invention

[0001] The present invention relates to a capsule designed for preparation of a beverage by centrifugation, the use
of a capsule in a beverage producing device and a capsule system combining a capsule and a beverage producing
device for preparing a beverage from a beverage substance contained in the capsule and by passing a liquid fed by the
device through the substance in the capsule using centrifugal forces.
[0002] In particular, the present invention relates to a capsule forming in conjunction with a beverage production device,
a dedicated restriction valve, thereby constituting a pressure-setting means for the centrifuged liquid leaving the capsule.

Background of the invention

[0003] It exist systems for preparing beverages such as coffee by forcing a liquid through ingredients contained in the
capsule using centrifugal forces.
[0004] WO 2008/148604 for example relates to a capsule for preparing a beverage or liquid food from a substance,
in a centrifugal brewing unit, by passing water through the substance contained in the capsule by using brewing centrifugal
forces comprising: an enclosure containing a predetermined dose of substance; opening means which opens under the
centrifugal effect to allow the brewed liquid to leave the capsule. The capsule may also comprise means for engaging
the capsule external rotational driving means of a centrifugal brewing device wherein the engaging means are configured
to offer a resistance to torque during rotation of the capsule for maintaining the capsule in a reference rotational position.
[0005] Thereby, the effect of centrifugal forces to brew coffee or prepare other food substances presents many ad-
vantages compared to the normal brewing methods using pressure pumps. For example, in traditional espresso or lungo
coffee type brewing methods’using a pressure pump, it is very difficult to master all the parameters which influence the
quality of extraction of delivered coffee extract. These parameters are typically the pressure, the flow rate which decreases
with the pressure, the compaction of the coffee powder which also influences the flow characteristics and which depends
on the coffee ground particle size, the temperature, the water flow distribution and so on. Therefore, it is not easy to
vary the extraction pressure and flow rates because there are essentially determined by the resistance of the bed of
coffee and the downstream filtering system.
[0006] For a centrifugal extraction, the quality of the beverage to be prepared (intensity or strength, taste, aroma,
foam/crema, etc.) is complex and depends on the control of different brewing parameters and capsule design. In particular,
the flow rate of the injected liquid in the capsule seems to play an important role.. The flow rate can be influenced by a
number of parameters such as the rotational speed of the capsule in the device, the fluid dynamics inside the capsule,
the back-pressure exerted on the centrifuged liquid. For instance, for a given back-pressure, the higher the rotational
speed, the larger the flow rate. Conversely, for a given rotational speed, the larger the back-pressure, the smaller the flow.
[0007] Whereas the rotational speed of the capsule is usually controlled by control means selectively activating a
rotational motor of a centrifugal beverage production device, a predefined back-pressure can be obtained by a flow
restriction at the outlet of the capsule or at the outside of a centrifugal cell carrying the capsule.
[0008] For example EP 651 963 teaches that a pressure gradient is obtained by a rubber-elastic element interposed
at the interface between the engagement lid and the cup of the centrifugal cell, e.g., a capsule containing coffee powder.
Such an element deforms elastically to leave a filtering passage for the liquid when a certain pressure is attained at the
interface.
[0009] Furthermore, documents FR 2 487 661 and WO 2006/112691 relate to centrifugal systems wherein a fixed
restriction is placed downstream of the filter to create a pressure gradient.
[0010] Moreover, WO 2008/148646 and WO2009/106598 propose solutions in which a flow restriction is placed in or
outside the centrifugal cell. The flow restriction can comprise a regulating valve offering an effective pressure. The valve
opens under the effect of pressure. The more the valve opens, the higher the flow rate. The valve can be preloaded by
a resilient element (rubber or spring). The higher the preload, the higher the opening pressure of for the centrifuged
liquid upstream of the valve. More particularly, WO2009/106598 relates to a beverage production system for preparing
a liquid extract from a food substance contained in a cell passing a liquid through the food substance by centrifugation
of the cell comprising a gas purging means configured to remove gas from the cell as liquid fills the cell.EP1654966A1
relates to a capsule with sealing means comprising a base body with a flange-like rim and a foil member closing the
body. Such capsule is not designed for being used in a centrifugal preparation device.
[0011] The centrifugal beverage production systems of the prior art however suffer from the drawback that an adaptation
of the back-pressure to predefined values either requires a mechanism that makes it complex to adjust to a large variety
of different predefined values of the back-pressure.
[0012] Thereby, it is to be understood that in particular with respect to coffee beverages, the back-pressure applied
on the centrifuged liquid determines the extraction conditions (e.g., flow rate) thereby influencing directly the coffee taste
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and aroma. Furthermore, the organoleptic texture such as the foam/crema formed on top of the prepared beverage
highly also depends on the applied back-pressure. Thus, with respect to the foam/crema as well as the flow rate of a
coffee beverage to be prepared, it is desired to adjust the values of the back-pressure dependent on the nature of the
substance provided in a specific capsule as for different types of beverages a different quality and/or quantity of the
foam/crema respectively a different flow rate is desired. Therefore, there is a need for proposing, through a capsule
system, coffee varieties with different tastes, intensities and/or types, e.g., ristretto, espresso, lungo, long coffee, etc.,
in particular, by which the back-pressure exerted on the centrifuged liquid at the interface between the capsule and the
device can be better, more independently and conveniently controlled. The term "back-pressure of the valve means"
refers to the pressure loss created by the restriction or restriction valve.
[0013] As the restriction or restriction valve forms a "bottleneck effect", a pressure of liquid is created upstream of it
by the effect of the centrifugation. In particular, a pressure gradient is created wherein the pressure increases gradually
from the axis of rotation towards the valve. Thanks to this restriction, the pressure before the restriction is increased,
and it is this pressure which has an effect on the liquid-ingredient interaction (e.g. by extraction of the substance by the
liquid). This pressure created by the restriction valve can also be defined as the ratio of force ("back-force") divided by
the area of surface contact at the restriction valve.
[0014] Co-pending European patent application No.08171069.1 (entitled: "Capsule for preparing a beverage by cen-
trifugation in a beverage production device and device adapted therefore") proposes a capsule on which a force ring is
provided that is engaged by a pressing surface of the beverage production device to form a valve means which provides,
under the force of resilient means associated to the pressing surface, and depending on the height or thickness of the
force ring, a certain back-pressure during beverage extraction.
[0015] It has now been found that the design of the force ring on the capsule impacts on the coffee in-cup quality, in
particular, on the aroma content of the coffee extract.
[0016] One object of the present invention is propose a capsule designed for centrifugal extraction which further
improves beverage in-cup quality in particular, coffee. The proposed solution is also easy to form, economical and can
be reliably produced in mass production with a high respect of the dimensional tolerances.
[0017] In addition, the proposed solution enables to provide easily and economically different back-pressures in the
device, for instance, to provide a wide range of beverages (e.g., coffee beverages). Furthermore, the proposed solution
also allows the possible use of materials providing high gas barrier properties, e.g., aluminium, thereby avoiding the
need for a costly overwrapping package.
[0018] The present invention provides a solution to the before-mentioned problems as well as offers additional benefits
to the existing art.

Object and Summary of the invention

[0019] The present invention relates to a capsule according to claim 1.
[0020] The pressure-setting ring is more particularly designed to adjust the backpressure formed by the valve means
when inserted in the beverage production device.
[0021] More particularly, the annular pressure-setting ring extends, in the axial direction of the capsule, above the
plane of the annular flange portion for being engaged by a valve member of a dedicated beverage production device
and, extends, in the axial direction of the capsule, below the plane of the flange portion for being received in an annular
lowered portion or recess of the capsule holder of the production device.
[0022] The annular pressure-setting ring (also called "force ring") forms in combination with a dedicated pressing
surface of a valve member of the beverage production device, a restriction valve for the flow of beverage that comes
out of the capsule during centrifugation. The pressure-setting ring is more particularly configured, together with the
dedicated pressing surface of the device, to selectively block the flowpath of the centrifuged liquid in order to delay
release of the liquid from the capsule and to set the liquid flow rate as a function of the speed of rotation. More particularly,
when a sufficient pressure of the centrifuged liquid is reached at the valve means, i.e., the centrifuged liquid forcing
against the pressure-setting ring, the valve means opens, i.e., a restricted flow gap is provided by a pressing surface of
the device moving away from the pressure-setting ring of the capsule or vice versa. Before the pressure of the centrifuged
liquid is attained, the valve means remains closed. Hence, the pressure-setting ring in engagement with the pressing
surface blocks the flowpath for the centrifuged liquid. It should be noted that the opening of the valve means depends
on the rotational speed of provided driving means which drive the capsule in rotation in the beverage production device.
Therefore, as the valve means selectively blocks the flowpath for the centrifuged liquid, a preliminary wetting step of the
beverage substance, e.g., ground coffee, can be carried out, as no liquid is yet discharged from the device. As a result
of a prewetting and delayed release of the beverage, a thorough wetting of the substance is made possible and the
interaction time between the liquid and the beverage substance, e.g., coffee powder, substantially increases and the
extraction characteristics, e.g., coffee solid content and beverage yield, can be significantly improved.
[0023] More particularly, for a capsule of the invention, the annular pressure-setting ring of the capsule extends, in
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the axial direction of the capsule, above the plane of the annular flange portion, a longer distance than the distance it
extends, in the axial direction of the capsule, below the plane of the flange portion.
[0024] In a mode, the annular pressure-setting ring of the capsule is hollow. More preferably, the pressure-setting ring
is formed as an annular curl. By "curl" or "curled end", it is meant a portion of substantially rolled material, e.g., a rolled
ply, forming a portion in relief at the free end of the flange-like rim of the capsule. The curl of material can be partially
or fully rolled over. Rolling of the curl can be obtained by different techniques such as forming, embossing, deep-drawing,
etc. More preferably, the curl is rolled over to form a substantially closed, hollow curl. Such characteristic provides the
advantage to maintain a relatively light structure while providing a sufficient resistance to the deformation of the ring in
axial direction when it is pressed by the valve member. Furthermore, it enables to use package materials in the form of
a sheet such as by deep-drawing, pressing or forming.
[0025] In a particular mode, the annular pressure-setting ring forms an oval curl which longer dimension extends
substantially in the axial direction. Such characteristic provides a higher resistance to the deformation of the ring without
increasing the thickness of the material.
[0026] In another particular mode, the annular pressure-setting ring forms an oval curl which longer dimension extends
substantially in the transversal direction.
[0027] However, in other modes of capsules, the annular pressure-setting ring forms a relatively round curl, in particular,
when the distance of the annular pressure-setting ring above the plane of the annular flange portion of remains relatively
short.
[0028] In particular, the annular pressure-setting ring can be made of plastic and/or metal. More preferably, it is made
of aluminium or a multi-layer of aluminium and plastic, preferably aluminium-PP laminate (Polypropylene). "Aluminium"
here encompasses any aluminium-based alloy or composite. Preferably, the pressure-setting ring is formed of a single
piece with the flange portion and body of the capsule.
[0029] The capsule can be a closed capsule wherein the upper wall is a perforable membrane closing the body of the
capsule. More preferably, the capsule is closed in a gastight manner to ensure a longer shelf life of the capsule. For
this, the packaging material(s) will be chosen to provide gas barrier properties on all faces of the capsule. The capsule
can moreover be filled with a gas protecting the substance against oxidation such as nitrogen or a mixture of carbon
dioxide and nitrogen. In another possible mode, the capsule is not fully closed but comprises an upper wall with pores
or apertures allowing liquid to be fed in and/or extracted out. The pores or apertures in the upper wall are preferably
provided at the periphery of the upper wall. The pores or apertures are preferably distributed at the periphery along a
substantially circular path and at a short distance from the flange portion, such as between 0.5 and 10 mm, preferably,
between 1 and 8 mm.
[0030] In another mode, the annular pressure-setting ring is plain. By "plain", it is meant here that the pressure-setting
ring is not hollow but filled with the same or a different material. The pressure-setting ring can, for instance, be provided
as an increase of thickness of the flange-like rim protruding both above and below its flange plane. For example, the
increase of material thickness forms a portion that is integral with the rest of the flange-like rim. In another example, the
annular flange portion is made of flexible, film portion, onto which is sealed an annular portion of plain, solid material,
e.g., hard plastic or rubber.
[0031] In a preferred mode, the ratio of the distance of the pressure-setting ring above the plane of the flange portion
to the distance of the ring below the plane of the flange portion is comprised between 5:1 and 1:0.5. In particular, the
distance above the plane of the flange portion is preferably comprised between 0.5 and 3 mm, preferably 0.8 and 2.5
mm. Moreover, the distance below the plane of the flange portion is preferably comprised between 0.1 and 2 mm,
preferably 0.1 and 1 mm, most preferably 0.3 and 0.5 mm.
[0032] In a possible mode, the pressure-setting ring only extends axially above the plane of the flange portion of the
rim but is free of any axial extension below said plane. In such a case, it is also preferred that the flange-like rim is
deformable at least at the junction between the flange portion and the pressure-setting ring when a pressure of the valve
member is applied onto the ring to ensure a proper fitting of the capsule in the device and correct setting of the back-
pressure. For example, the deformability of the flange-like rim is obtained by at least one local portion of reduced thickness
of the flange portion and/or by a sufficiently small thickness, e.g., such local portion or thickness being lower than 0.8
mm for plastic or other polymers and lower than 0.4 mm for aluminium.
[0033] Moreover, the capsule of the invention is specifically sized to provide, at the pressure-setting ring, sufficiently
elevated centrifugal forces or pressures. The radial distance from the central axis (I) of the capsule to pressure-setting
ring is comprised between 25 and 30 mm. It was surprisingly found that above the upper limit, a significant loss of coffee
aroma can be perceived irrespective of the rotational speed of the capsule in the device. Such loss is representative of
less good coffee extraction conditions at such value. Below the lower limit, due to the lower centrifugal forces exerted
on the force ring, the flow rate becomes too low and the extraction conditions are also impacted. Therefore, a radius
above the given lower limit enables to maintain relatively moderate rotational speeds while maintaining sufficient pressure
and flow rate at the force ring. Furthermore, a shorter radius would require an increase of the depth of the capsule to
maintain a size of capsule enabling the same amount of coffee powder to be stored. This would likely lead to a lower
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homogeneity of extraction with areas of coffee powder less wetted than others. As will be further described, the radius
is here measured as the distance from the central axis of the capsule to the top point of the force ring representing the
distance (hereafter referred h1) of the pressure-setting ring above the plane (hereafter referred P) of the flange portion
of the rim.
[0034] The present invention furthermore relates to a set of capsules comprising at least two capsules of different
type; preferably at least three capsules of different type, each capsule being configured according to the aforementioned
capsule,
wherein the distance in the axial direction above the plane of the annular force ring, differs as a function of the type of
capsules.
[0035] As resulting from the difference of said distance in the axial direction, different back-pressure values are set
by the pressure setting ring of the capsule when the capsule is engaged in the beverage producing device, thereby
contributing to change the characteristics of the centrifuged beverage. In particular, as the distance above the plane of
the annular pressure-setting ring increases, the preload on the valve means is increased thereby increasing the pressure
in the capsule and the residence time of the liquid in the capsule for a given rotational speed.
[0036] The term "type of capsules" refers here to capsules having at least one difference which characterises different
beverages, e.g., coffee beverages, capable of delivering different key beverage attributes (aroma, intensity, crema/foam,
flowtime, etc.), such difference being characterized by any one of the following parameters: size of the capsule, amount
of the substance, density of the substance (e.g., tapped density), specific composition (e.g., blend, coffee origins), grind
size, filling level and combinations thereof. The term "size of capsule" means in particular, the storage volume of the
capsule potentially available for receiving the substance and/or the external volume of the capsule, e.g., of its body.
[0037] The term "set of capsules" means a series of at least two, three, four, five, six capsules or more of different types.
[0038] Preferably, the distance, in the axial direction, below the plane (P) of the flange portion, of the annular pressure-
setting ring is constant throughout the set. Therefore, this distance serves as a reference for all the capsules of the set
thereby ensuring that each capsule is correctly positioned in the device and the pressure-setting ring does not deflect
or deform significantly since such deflection or deformation could impact on the accuracy of the back-pressure setting.
[0039] The present invention further relates to a system for preparing a beverage according to claim 11.
[0040] More particularly, the capsule holder comprises an annular transversal supporting edge comprising a first inward
portion for supporting the annular flange portion and a second outward portion for supporting the annular pressure-
setting ring, wherein the second outward portion forms a lowered step or recess as compared to the first inward portion.
[0041] In a preferred mode, the beverage producing device further comprises control means configured for controlling
the liquid flow rate and/or the rotational speed of the drive means as a function of the type of capsule inserted in the
device. In particular, controlling of the liquid flow rate and/or rotational speed can be carried out by maintaining at least
one of these parameters (i.e., flow rate and/or rotational speed) constant or varying it according to a predefined evolution
profile (e.g., rotational speed curve) or adjusting said parameter dynamically in function of the variation of another
parameter, for example, the second of these parameters. In a particular mode, the liquid flow rate is maintained constant,
at least for period of a time during extraction, by varying the rotational speed during the extraction process.
[0042] The invention as well relates to the use of the capsule as aforementioned in such device for delivering a beverage.
[0043] The invention may also relates to a capsule kit designed for being filled with a beverage substance and insertion
in a beverage production device for preparing a beverage by introducing liquid in the capsule and passing liquid through
the substance using centrifugal forces. The capsule kit may comprise all the characteristics of the capsule as described
in the present description, in particular the pressure-setting ring. The capsule kit further comprises connection means
enabling connection of the upper wall onto the body of the capsule; such connection means being configured to fix the
upper wall to the body after filling of the capsule with beverage substance. Connection means can be a press-fitting
arrangement, a threading, an adhesive and combination thereof. The connection means are preferably designed such
that a user is able to connect the upper wall on the body of the capsule without necessarily using tools.

Brief description of the drawings

[0044] Further features, advantages and objects of the present invention will become apparent for a skilled person
when reading the following detailed description of embodiments of the present invention, when taken in conjunction with
the figures of the enclosed drawings.

- Fig. 1 represents a side view of a beverage capsule according to the invention; the capsule belonging to a series
or set of capsules adapted for the production of a variety of coffee beverages and the capsule being the smallest
of the series,

- Fig. 2 represents a detail of two bodies of capsules of Fig. 1, in particular, showing the pressure-setting ring, when
the capsules are stacked on each other during storage,

- Fig. 3 represents a side view of a beverage capsule according to the invention; the capsule being of medium size
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in the series,
- Fig. 4 represents a detail of bodies of capsules of Fig. 3 in stacking order,
- Fig. 5 represents a side view of a beverage capsule according to the invention; the capsule representing the largest

size of the series,
- Fig. 6 represents a detail of bodies of capsules of Fig. 5 in stacking order,
- Fig. 7 represents a beverage production device in cross-section comprising a capsule of Fig. 1,
- Fig. 8 is an enlarged cross-section view of the device including the capsule of Fig. 1,
- Fig. 9 is an enlarged cross-section view of Fig. 8,
- Fig. 10 is an enlarged cross section view of Fig. 8 during centrifugation of the liquid from the capsule in the device,
- Fig. 11 is an enlarged cross-section view similar to Fig. 9 for the capsule of Fig. 5,
- Fig. 12 is a side view of a capsule of the invention according to a second embodiment,.
- Fig. 13 is an enlarged cross section view of a detail of the capsule of Fig. 12.

Detailed description of the drawings

[0045] Figures 1, 3 and 5, respectively figures 2, 4 and 6 in stacking order for detail, relate to a preferred embodiment
of a set of capsules 1A, 1B, 1C according to the invention. Each capsule is for a single use and designed to deliver a
beverage from a beverage producing device. The capsule preferably comprise a cup-shaped body 2, a circular, annular
flange-like rim 3 and an upper wall member of disc form, preferably, a perforable membrane 4. The cup-shaped body
2 may have a bowl as illustrated or other forms. Thereby the membrane 4 and the body 2 enclose an enclosure respectively
ingredient compartment 6. As shown in the figures, the membrane 4 is preferably connected onto an inner annular flange
portion 7 of the rim 3 that is preferably between 1 to 5 mm. The membrane 4 is connected to the rim 3 of the body by a
seal such as a heat or ultrasonic weld line.
[0046] The rim is not necessarily horizontal as illustrated. It can be slightly bended, upwards or downwards, in order
to increase the resistance of the seal to the increasing pressure pushing on the membrane with time, due to degassing
of the capsule substance or ingredient with time.
[0047] The rim 3 of the capsules preferably extends outwardly in a direction essentially perpendicular (as illustrated)
or slightly inclined (if bended as aforementioned) relative to the central axis of symmetry I of the body corresponding to
the axis of rotation Z of the capsule 1 in the beverage production device (see figure 7). Generally, the axis I represents
also the centre around which the annular flange-like rim 3 extends in an annular configuration. Thereby, the axis of
symmetry I is aligned with the axis of rotation Z during centrifugation of the capsule in the brewing device. For example,
a slight inclination represents an angle of between about 1 and 30 degrees relative to the central axis of symmetry.
[0048] It should be understood that the shown bowl-shaped embodiment of the capsule is just an exemplary embod-
iment and that the capsule in particular the capsule body 2 according to the invention can take various different shapes.
[0049] The capsules 1A, 1B, 1C are preferably single-use capsules. However, it should be noticed that the capsules
can deliver more than one beverage at a time, for example, a volume of coffee extract sufficient for filling two cups at a
same time.
[0050] The body 2 of the respective capsules 1A, 1 B, 1 C has a convex portion 5a, 5b, 5c of variable depth, respectively,
d1, d2, d3. However, the portion 5a, 5b, 5c may as well be a truncated or a cylindrical portion or a combinations of portions
of different shapes such as truncated, cylindrical, spherical, etc.
[0051] Hence, the capsules 1A, 1B, 1C preferably comprise different ingredients’ storage volumes but a same insertion
diameter ’D’. Figure 1 shows a small volume capsule 1A whereas figure 3 shows a medium volume capsule 1B and
figure 5 shows a large volume capsule 1C. The insertion diameter ’D’ is hereby determined at the line of intersection
between the lower surface of the rim 3 and the surface of the sidewall of the body 2. However, it could be another
referencing diameter of the capsule in the device.
[0052] The capsules of the invention 1A, 1B, 1C are also specifically dimensioned to provide optimal flow rates, at the
pressure-setting ring 8 when the capsule is centrifuged in the beverage production device, as will explained later. For
this, the radius R. representing the distance between the axis I and the distance h1 above plane P, is preferably comprised
between 24 and 31 mm. More preferably, this radius is comprised between 25 and 30 mm, even most preferably of
about 28 (+/-1) mm. If the radius is too low, the flow rate decreases significantly at a same closing pressure on the ring.
In order to compensate for such low flow rate, it is necessary to increase the rotational speed but this influence negatively
on other factors such as the cost of the noise and cost of the system. On the other hand, a too high radius also impacts
negatively on the stability during the centrifugation process of the system and creates a too cumbersome capsule in the
device.
[0053] In addition, the larger internal diameter of the enclosure of the capsule as measured at the junction between
the flange-like rim portion 7 and the body 2 (just below the upper wall 4) is preferably comprised between 45 and 50
mm. These limit values are also preferred to ensure a sufficient width of the outlet area at the upper wall of the capsule.
The lower the value is, the lower the pressure is in the upper periphery of the enclosure at a given rotational speed.
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Above the upper limit, it would be no longer possible to position the force ring effectively.
[0054] The body 2 of the capsules is preferably rigid or semi-rigid. It can be formed of a food grade plastic, e.g.,
polypropylene, with a gas barrier layer such as EVOH and the like or aluminium or a laminate of plastic and aluminium,
such as aluminium-PP (polypropylene) laminate, wherein preferably PP forms the inner layer of the laminate and alu-
minium forms the outer layer of the laminate. Additional lacquers or colour layers can be provided. The membrane may
also be formed of paper and plastic, paper and aluminium or a combination of paper, aluminium and plastic. Plastic also
includes biodegradable plastics such as crystallized PLA or equivalent. The membrane 4 can be made of a thinner
material such as a plastic film also including a barrier layer or aluminium or a combination of plastic and aluminium. The
membrane 4 is usually of a thickness between 10 and 250 microns, for example. The membrane is perforated for creating
the water inlet as will be described later in the description. The membrane also further comprises a perforable peripheral
area.
[0055] Instead of the membrane 4, the capsules 1A, 1B, 1C may as well comprise rigid, semi-rigid or flexible engagement
lid member which preferably has the form of a disc comprising a central portion having an inlet port for enabling the
introduction of a water injection member and a peripheral portion having circumferentially arranged outlet openings.
[0056] For instance, the outlet openings can be formed by an annular layer of filter paper and/or plastic fabric. The
inlet port and/or outlet openings are thereby premade before insertion of the capsule in the device. They can be covered
by a removable gas-tight layer before insertion such as an overwrapping package or a peelable membrane.
[0057] The volume difference between the small and large capsules is obtained particularly by varying the depth d1,
d2, d3 of the body 2 of the capsules in the set. In particular, the depth of the body of the smaller capsule 1A is lower than
the depth of the body of the medium-size capsules 1B and the depth of the body of the medium-size capsule is lower
than the depth of the body of the larger size capsule 1C.
[0058] More generally, the internal volume of the capsule is preferably comprised 18 ml and 50 ml. These volumes
have been determined to offer both enough room for receiving a sufficient amount of coffee powder while providing
optimized centrifugal (coffee) extraction conditions:
[0059] Another variant would also consist in having only capsules of the largest size (Fig. 5) and different filling levels
of substance accommodated in the compartments depending on the type of beverage to be produced (e.g., ristretto,
espresso, lungo, long coffee, whitened coffee, tea, chocolate, etc.).
[0060] The capsules are filled with beverage substance in function of their size. Such size can be determined as
aforementioned by preferably varying the depth of the capsule d1, d2, d3. Therefore, the smaller volume capsule 1A
contains an amount of extraction substance, e.g., ground coffee, smaller than the amount for the medium volume capsule
1B and the medium volume capsule contains an amount of extraction substance, e.g., ground coffee, smaller than the
amount for the largest size capsule 1C. Hence, the small capsule 1A is preferably intended for delivering a shorter coffee
beverage of between 10 ml and 60 ml with an amount of ground coffee comprised between 4 and 8 grams. The larger
capsule 1B is intended for delivery of a medium-size coffee, e.g., between 60 and 120 ml and the largest capsule 1C is
intended for delivery of a long-size coffee, e.g., between 120 and 500 ml. Furthermore, the medium-size coffee capsule
1B can contain an amount of ground coffee comprised between 6 and 15 grams and the long-size coffee capsule 1C
can contain an amount of ground coffee between 8 and 30 grams. The filling level of substance in the capsules can also
be set to ensure a well distributed flow of liquid in the ingredients without creating preferred liquid path due to the
centrifugal forces in the capsules. In general, the substance should not be filled to create a compact cake or be filled to
the top of the capsule in a compact way before use (i.e., centrifugation of the capsule in the device).
[0061] Preferably, the capsules in the set according to the invention may contain different blends of roast and ground
coffee or coffees from different origins and/or having different roasting and/or grinding characteristics. The mean particle
size (D4,3) of roast and ground coffee contained in the capsule can be comprised between 120 and 750 microns, preferably
between 160 and 500 microns.
[0062] In general, the substance may include roast and ground coffee, soluble coffee, creamers (dairy or non-dairy),
tea (e.g. grey, green, white or herbal), cocoa, chicory, infant formula and combinations thereof. Additives may also be
added such as sweeteners (sugar, aspartame, stevia, etc.), flavourings (cinnamon, vanilla, almond, herbs, etc.), process-
ing aids, emulsifiers, foam boosters, fruit or plant extracts, micronutrients and combinations thereof.
[0063] The capsules of the invention, as illustrated in figures 2, 4 or 6 more particularly comprises at its flange-like rim
3, an annular pressure-setting ring 8 protruding, both upwardly and downwardly from the inward flange portion 7. In
particular, the pressure-setting ring, whose function will be explained later on, comprises an upper portion 9 extending,
in the axial direction of the capsule, above a plane P passing by the flange portion 7 and a lower portion 10 extending
below the plane P still in axial direction of the capsule. By convention, the reference to plane P is here taken along the
lower surface of the flange portion 7. In the context of the invention, the term "axial direction" refers to any direction
aligned or parallel to the central axis I of the capsule. The term "transversal direction" refers to any direction perpendicular
to the central axis I or inclined of an angle greater than 45 degrees. The term "lower" and "upper" refer here to the relative
positions of the means, as.illustrated, when the upper wall 4 of the capsule is oriented upwards and the bottom of the
body 2 downwards. More preferably, the upper portion 9 of the ring extends by a distance "h1" which is longer than the
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distance "h2" of the lower portion 10. In particular, the distance "h1" determines the axial length of the pressure-setting
ring in the set of capsules. For this, the distance "h1" varies in the set whereas the distance "h2" remains constant in the
set. Therefore, for example, the smallest capsule 1A is provided with a pressure-setting ring 8 which extends, above
plane P, a distance h1 which is greater than the distance h1 of the force ring, above plane P, of the medium-size capsule
1B. Comparatively, the distance h1 of the pressure-setting ring of the medium-size capsule 1B is also greater than the
distance h1 of the largest-size capsule 1C. Thereby, the distance h1 preferably decreases with the increase in size of
the capsule, e.g., such as depth (d1, d2, d3) increasing in the set. This will result in setting different back-pressure values
in the beverage production device, as will be later explained, to adapt the brewing characteristics to the type of capsules,
in particular, to its size and coffee powder content. Thereby, the thickness h1 of the pressure-setting ring 8 is preferably
adapted to the type of capsule, more particularly, to the amount and/or characteristics of the beverage substance
contained in the shown capsules 1A, 1B, 1C in order to enable an adjustment of the back-pressure exerted onto the
capsule when being inserted in the beverage production device. For example, for capsules containing a small amount
of beverage substance - e.g. capsule 1A - in order to prepare e.g. a ristretto or espresso coffee beverage, a high pressure
extraction might be desired for providing the coffee with a high intensity (i.e., a large amount of total coffee solids
transferred in the coffee extract) and a thick crema. These characteristics can be compared to a lower pressure extraction
which might be desired for the beverage coming out of capsules 1B or 1 C containing a larger amount of coffee powder.
Therefore, for a given rotational speed during the beverage extraction, the backpressure of a capsule 1A of smaller
volume containing a smaller amount of substance is adapted to be higher than the backpressure of larger capsule 1B
or 1C containing a higher amount of substance. Of course, the rotational speed may also vary depending on the type
of capsules 1A, 1B, 1C and the beverage to be produced.
[0064] In a preferred mode of the invention, the pressure-setting ring 8 of the capsule is formed by a rolled over edge
or curl of the flange-like rim thereby forming a curl which may be closed or partially closed. In particular, the curl can be
formed from a ply of material by any suitable forming technique such as embossing, stamping, moulding, etc. Preferably,
the upper portion 9 forms an intermediate portion as a ply of material between the flange portion 7 of the rim and the
portion 10. The lower portion 10 can extend by a re-entrant portion 11 of the ply forming the end portion of the curl. It
should be noted that the upper portion 9 can be convex in the axial direction, as illustrated, but other forms are possible
such as flat or concave. Similarly, the lower end of the lower portion 10 can be convex in the axial direction, as illustrated,
but other forms are possible such as flat or concave. Furthermore, the pressure-setting ring is preferably of hollow shape
when in form of a curl as shown but a plain (i.e., non-hollow) ring is also envisaged as a possible alternative. For example,
the ring can be formed as a curl and filled with material such as plastic or rubber to improve its resistance to deformation
in axial direction.
[0065] For capsules 1A, 1B, the pressure-setting ring may be of oval form in the axial direction since the height "h" of
the ring corresponding to the sum of distance h1 and distance h2 is greater than the width "w" of the ring. For capsule
1C, the width "w" can be equal making the curl substantially round or slightly longer than the height "h" of the ring thereby
making the curled ring oval in the transversal direction.
[0066] As illustrated in figures 2, 4 and 5, the pressure-setting ring 8 fulfils also the function of maintaining a distance
between the bodies of capsules when stacked in each other. Therefore, it facilitates de-stacking of the bodies of the
capsules during storage, in particular, during manufacturing, e.g., before the bodies are filled with the beverage substance.
As shown in figures 2, for instance, when the stacked bodies come in abutment by contact between the lower portion
10 onto the upper portion 8 of the pressure-setting ring, the distance h1, h2 of the respective portions 9, 10 ensures that
the flange portions 7 remain distant (see distance h3) from each other and do not enter directly in contact with each
other. Such configuration greatly facilitates de-stacking of the bodies and thereby enables the manufacturing of the
bodies of the capsules in a manufacturing area which is remote from the capsule manufacturing site (coffee handling,
filling, sealing, etc.).
[0067] Figure 7 shows a sectional side view of a beverage production device according to the capsule system of the
invention in a closed state thereof. Thereby, the device comprises a rotating capsule holder 20, a driving means 21, and
a collector 22 onto which the centrifuged liquid impacts and drains through a beverage outlet 23. The driving means 21
comprises a rotary motor which is linked to the capsule holder 20 at the bottom side (as illustrated) or top side (not
illustrated) through an axle 24 axially connected to the capsule holder. The capsule holder 20 has a circumferential
surface that forms a referencing diameter substantially equal to diameter ’D’ of the capsule 1 so as to ensure a tight fit
of the capsule in the capsule holder 20 without possible radial play. The capsule holder 10 is preferably hollow or deep
enough at its centre to be able to accommodate all capsules of the set. Accordingly, a unique capsule holder is sufficient
to receive all the capsules 1A, 1B, 1C of the set. It should be noted that the capsule holder can take various shapes and
may also be formed of a simple annular hollow ring.
[0068] Furthermore, the device comprises water injection means 25 having an injection member 26 being arranged
to perforate the membrane 4 of the capsule 1 in a central portion thereof. As already described in WO2008/148604, the
injection means 26 are connected to a liquid circuit 28 comprising a liquid supply 29 such as a water tank, a pump 30
and liquid heating apparatus 31 for providing a predefined volume of heated pressurized liquid to the capsule 1 during
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the beverage extraction process. Liquid is usually water (heated, ambient or cooled). The liquid is fed in the capsule by
injection through the injection member 26 having the form of a hollow needle or tube. The injection member can be
formed of a sharp free end to ensure perforation of the upper wall, if necessary. The device also comprises a series of
outlet perforators 27 as described in WO2008/148604. The outlet perforators are provided at the periphery of the en-
gagement lid 33 which engages the upper wall of the capsule during closure of the device. Accordingly, outlets are
produced in an annular portion of the membrane 4 thereby enabling an extracted (centrifuged) beverage to leave the
capsule 1 during the rotational movement thereof.
[0069] The device further comprises a control unit 40 which controls the different elements of the device, in particular,
the pump 30, heater 31 and rotational speed of the driving means 21. In particular, the control unit is programmed to
adjust operational parameters during extraction including (but not limited) to: pump flow rate, pump pressure, water
temperature, rotational speed, rotational speed cycles (e.g., speeds during prewetting, extraction, drying phases, etc.).
Several programs can be designed specifically to the different types of capsules 1A, 1B and 1C, for example delivering
specific beverages, e.g., ristretto, espresso, lungo, Americano, etc., and/or beverages having specific strength, aroma
profiles, foam/crema volume, etc. The capsules can comprise an identification code, such as a barcode, radio-frequency
tag, etc., for enabling the identification in the device and for setting of the operational parameters automatically. In this
case, the device comprises suitable code reading means associated to the control unit. The control means and code
can be configured to ensure a control of key brewing parameters such as any one or any combinations of the following
parameters: liquid volume (small, medium, long, extra-long cups, etc.), rotational speed of the driving means, liquid
pump speed or speed cycle (e.g., slow speed for prewetting, high speeds for extraction and drying) , liquid heating
temperature, etc.
[0070] The system of the invention comprises a valve means 18 capable of providing a back-pressure against the
centrifuged liquid that leaves the capsule through its outlets (perforated or premade). The valve means 18 is formed by
the complementary engagement of the device on the capsule. More particularly (figure 9), the device comprises a valve
member 34 which is arranged circumferentially relative to the engagement lid 33 and which has a lower annular pressing
surface 35. On the capsule’s side, the valve means comprises the pressure-setting ring 8 which is engaged by the
annular pressing surface 35 of the valve member 34 of the device. The pressing surface 35 engages the upper portion
of the pressure-setting ring under a predetermined backpressure. The pressure engagement of the two complementary
portions 34, 8 of the valve means is made resilient by means of a spring-biasing means such as springs 36 placed
between the valve member 34 and an annular counter-force element 37, connected directly or indirectly to, or part of
the engagement lid 33. Several springs 36 (for instance 6 to 10 springs) can be evenly placed at the periphery, between
the portion 34 and element 37, such as helical springs in parallel to distribute and balance the preload onto the rim of
the capsule evenly. Of course, other equivalent resilient means for replacing the springs can be envisaged without
departing from the scope of the invention.
[0071] The valve member 34 and the injection unit 25 are typically movable with respect to the capsule holder 20 (or
vice versa) via a closure system (not shown) in order to enable insertion and ejection of the capsule 1 to. and from the
capsule holder 20 before respectively after the beverage extraction process. The closure system can be a mechanical
and/or hydraulic closure mechanism. Many mechanical closure mechanisms are known for coffee machines such as
levers forming a knee-joint, or a cam-type closure and the like. Moreover, the water injection means 25, the valve member
34, the capsule 1 and the capsule holder 20 are all rotatable about axis Z during the centrifugation process. The valve
member 34 is also made moveable independently from the engagement lid 33 to take into account the different possible
thicknesses of the capsules without affecting the relative position of the injection portion when engaging the capsule.
For this, portion 34 can be slidably mounted about engagement lid 33. A joint 44, such as an O-ring, can be provided
between the two parts 33, 34 to ensure liquid-tightness of the valve means.
[0072] On the capsule’s holder side, the pressure-setting ring 8 is firmly supported by a lowered portion or recess 38
of the supporting edge of the capsule holder 20. The lowered portion or recess 38 is lowered relative to a flange-supporting
portion 39 of the edge of the capsule holder which holds the flange portion 7 of the rim. The height of the step between
the lowered portion 38 and the supporting portion is preferably equal or close to distance h2 in order to ensure a correct
fitting between the capsule and the capsule holder and a firm support of the ring 8 by the capsule holder. However, it
could also be that the distance "h2" of the ring is smaller than the height of the step thereby causing the force ring to be
bent relative to the flange portion 7 under the pressure of the valve member 34. The flange portion 7 can be further
pressed by a peripheral portion 40 of the engagement lid 33. The peripheral portion 40 comprises channels or recesses
41 radially oriented to ensure that the centrifuged liquid, which leaves the outlets perforated by the perforating means
27, can traverse the engagement lid on its way to the valve means 18. It is possible that the flange portion 7 has a form
or line of curvature (e.g., slightly concave, convex or inclined) that slightly differs from the profile of the flange-supporting
surface 39. In that case, the flange portion 7 can still be deformed by the peripheral portion 40 of the engagement lid
33, e.g., be flattened against the supporting surface 39 to ensure fitting of the force-ring in recess or lowered step 39.
[0073] Therefore, the backpressure of the valve means is predetermined essentially by the pressure-setting ring 8
that changes the relative position of the valve member 34 and the compression of the spring-biasing means 36. Depending



EP 2 528 485 B1

10

5

10

15

20

25

30

35

40

45

50

55

on the type of capsules. e.g., capsules 1A, 1B or 1C placed in the device, the backpressure varies as resulting from the
different geometries of the pressure-setting ring 8. Capsule 1A of figure 9 has a shorter ring 8 compared to capsule 1C
of figure 11. In particular, as already mentioned, the distance h1 is comparatively lower for capsule 1A whereas the
distance h2 is equal for all capsules 1A-1C. As a result, the spring-biasing means 36 becomes less pre-compressed
when capsule 1A is engaged in the device than when capsules 1B or 1C are engaged. As the spring-biasing means 36
is more compressed, the distance "d" representing the total length of the spring-biasing means is reduced thereby
increasing linearly the preload or force exerted onto the ring of the capsule according to Hooke’s law. The reduction of
distance "d" results here directly from the increase of distance h1 of the pressure-setting rings since these elements are
all placed in axial linear direction. Therefore, as distance h1 decreases in the set of capsules, the preload exerted by
the spring-loading means (i.e., springs 36) on the valve member 34 and, consequently, on the pressure-setting ring 8
decreases since the spring length "d" increases. This configuration results in a simple mechanical control of the back-
pressure of the valve means 18 using these selectively designed capsules. For example, depending on the type of
capsules, the backpressure (i.e. the pressure above the atmospheric pressure) exerted by the valve means can range
between 5 N/cm2 (0.5 bar) and 180 N/cm2 (18 bar), more specifically between 15 N/cm2 (1.5 bar) and 134 N/cm2 (13.4
bar), most specifically between 27 N/cm2 (2.7 bar) and 87 N/cm2 (8.7 bar). These pressure values are herein measured
by measuring the axial compressive force of the engaging surface 35 onto the pressure setting ring 8 in a closed position
of the valve and dividing by the surface of contact between these two parts of the valve means. More particularly, the
smaller coffee capsule 1A is designed to deliver ristretto (about 25 mL) and espresso coffee (about 40 mL) with the
highest backpressure due to its longer upper portion of thickness h1 of the ring, for instance, backpressure values
between 100 and 180 N/cm2. The medium-size coffee capsule 1B is more designed to deliver lungo coffee (about
100-120 mL) with backpressure values in the range of 50 and 140 N/cm2. The largest size capsule is designed to produce
long coffee (about 150-250 mL) with the lowest backpressure such as within the range of 5 to 80 N/cm2. Coffee beverage
of different quality attributes can be obtained, in particular, extraction yields comprised between about 10 and 30%, total
solids between about 0.5 and 2.5% in weight and a stable crema. The definition for the extraction yield and total solids
for coffee beverage is given, for example, in EP1566127.
[0074] It should be noted that an identification means is preferably associated to each type of capsule to ensure setting
of the proper parameters in the beverage producing device corresponding to the type of beverage to be dispensed, in
particular, the beverage volume (e.g., 25, 45, 110, 150, 250 mL, etc.), flow rate and/or the rotational speed determining
the residence time and flow rate of the beverage or liquid. Identification means can be a code such as a barcode, RFID,
colour recognition, magnetic or ferromagnetic means, mechanical prongs and so on.
[0075] In the device of the invention, extraction of the beverage out of the capsule 1 is obtained by driving the engage-
ment lid 33 of the injection unit 25 (the injector 26 preferably remaining static), the valve means 18, the capsule holder
20 and capsule together, in rotation about axis Z, at an extraction speed, e.g., between 500 and 16500 rpm that can be
constant or variable. The speed must be sufficient during extraction to create a centrifugal pressure of liquid in the
capsule enabling opening of the valve means as described.
[0076] Liquid which is centrally injected into the capsule 1 will tend to be guided along the inner surface of the side
wall of the body 2, up to the inner side of the membrane 4, and then through the perforated outlet openings created in
the membrane 4 by the perforating members 24 then through the valve means 18 between surface 35 and top of the
ring 8. Liquid can be filtered by the interstice created between the perforators 27 and the membrane 4 to ensure that
non-soluble solid (e.g., coffee) particles, are maintained in the capsule. Filtration may also be carried out by a separate
filter inserted in the capsule. Due to the centrifugation of the liquid in the capsule 1, the liquid and the beverage substance
(e.g., roast and ground coffee powder) provided within the capsule are made to interact in order to form a liquid comestible
(e.g., coffee liquid extract). Figure 10 illustrates the system when beverage is centrifuged out of the capsule and the
valve means 18 is opened sufficiently so that liquid passes between the pressure-setting ring 8 and the valve member
34. Centrifuged beverage is given a sufficient pressure upstream the valve means to open it and create an annular
restriction opening 42 for liquid flow to be projected towards the impact wall 46 of the collector at high velocity. Opening
of the valve means is again obtained by the liquid forcing the valve member 34 to further urge against the springs 36.
The valve member 34 is preferably formed of a non-compressible material such as hard plastic or metal. However, it
should noted that the valve member and the springs could be made of an integral compressible part ensuring both
engaging and resilient functions such as if made of an annular rubber ring or block. The surface area of the restriction
opening is preferably comprised between 0.5 and 15.0 mm2, more preferably 1 and 10 mm2. The surface area of the
flow restriction can vary depending on the set backpressure value and the rotational speed of the capsule wherein in
general the higher the speed, the larger the surface area for a given backpressure.
As mentioned earlier, for a beverage substance which is essentially roast and ground coffee, the capsule is configured
such that radius R is comprised between 22 and 31 mm, more preferably between 24 and 30 mm, most preferably
between 25 and 29 mm. Surprisingly, these ranges improve the in-cup coffee quality. When the radius exceeds the
maximal value, the coffee extract experiences a lower aroma content. In particular, the values of flow rates are improved
and reasonable rotational speed limits are maintained.
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[0077] It should be noted that a small liquid leakage through the valve means 18 can be required that helps to vent
the gas or air contained in the capsule during the filling of the capsule with liquid at the beginning of the beverage
preparation process. This leakage may be obtained by small radial grooves, orifices, embossments, etc., provided in
any of the valve members (for instance on surface 35 of the device and/or on the surface of the upper portion 9 of the ring).
[0078] The rotational speed is also adjusted to match a preferred flow rate of the centrifuged liquid out of the capsule.
After filling of the capsule with water and during the extraction phase, water continues to be fed in the capsule by the
water pump at a flow rate that substantially equals the flow rate of centrifuged liquid (since the capsule is full of liquid
filling the voids). At the end of the extraction phase, the water pump may be stopped while centrifugation is maintained
to empty the capsule from residual liquid. This is typically the water flow rate that can be controlled during the extraction
phase. Water flow rate can be measured by a flow meter placed in the fluid circuit downstream of the water pump and
controlled by control unit 40. It could also be theoretically possible to measure the beverage flow rate downstream of
the valve means but implementing a flow meter in this area is more complicated. The rotational speed fluctuates during
extraction phase to match a flow rate of reference as preset in the control unit. The preset flow rate is chosen as a
function of the type of capsule and/or beverage to be delivered. An advantage of capsules with pressure-setting ring
capable of setting different backpressure values also lies in the possibility to provide different ranges of flow rate while
centrifugation within a more narrow rotational speed range. Therefore, much lower rotational speeds can be run while
still achieving a same diversity of coffee. The machine is thus submitted to lower mechanical constraints as centrifugal
forces are lower so the system can be designed with lighter/less material and globally less electrical power is consumed.
The preferred method of controlling the flow of beverage according to the set backpressure by adjusting rotational speed
of the driving means is described in detail in co-pending European patent application 09178382.9 entitled: "Capsule
system with flow adjustment means". This patent application is here incorporated by reference. Of course other controls
of the beverage characteristics are possible such as setting different predetermined ranges of rotational speeds (or
different fixed values) which are set according to the different types of capsule (1A, 1B, 1C).
[0079] Figures 12 and 13 illustrate another possible embodiment of the capsule of the invention in which the pressure-
setting ring 8 is formed of a plain (i.e., non-hollow) portion extending both above and below plane P from the flange
portion 7 of the flange-like rim 3 in the axial direction. As in the previous embodiment, the pressure-setting ring 8 comprises
an upper portion 9 forming a distance h1 as measured from the transversal plane P and a lower portion 10 forming a
distance h2 as measured from plane P. The distance h1 is preferably higher than distance h2. Furthermore, the distance
h1 varies in function of the type of capsules in the set whereas h2 preferably remains at a constant value in the set of
capsules. The flange-like rim 3 is preferably formed as an integral part of the body of the capsule including the pressure-
setting ring. Considering the flat top surface of the ring, the radius R is here measured at the highest distance (h1) of
the ring but also the closest one to the central axis "I" (i.e., at the inner edge of the top flat surface) which thereby
corresponds to the closest pressure point of the ring relative to the central axis "I". Therefore, the radius is here independent
from the transversal width of the ring. Of course, the top edge of the ring could also be concave with the highest distance
(h1) being the one transversally closer to the central axis "I". The force ring can be made of plain plastic such as
polypropylene or polyethylene or a combination of plastics such as PP-PE, PP-PET, PE-PET, PP-PE-PET, PP-EVOH-
PET or PE-EVOH-PET or combinations of plastic and metal such as PP-aluminium or PE-aluminium and lacquers,
colouring layers, adhesives, etc. It can be formed with the body by injection-moulding or thermoforming. The pressure-
setting ring can be rectangular as shown or round or oval as well. The flange portion 7 can be flexible to deform during
insertion and engagement by the engagement lid of the injection means.
[0080] In another possible mode (not illustrated), the capsule may comprise a pressure-setting ring which is part of
the upper wall, e.g., part of the membrane or attached to it, instead of being part of the body. For instance, the ring can
be formed of an annular extension of the membrane and sealed to it. In this case, the pressure-setting ring extends both
axially and transversally beyond the flange portion but might not be necessary directly connected to it or be integral with
it. It can also be envisaged a force-pressure ring that is separate from the body and attached to the flange portion of the
body by press-fitting or clipping.
[0081] In another possible variant, the pressure setting ring of the capsule extends only above plane "P" but forms no
extension below plane "P" in the direction of the bottom of the body. In this case, "h1" varies in the set as aforementioned
and "h2" is zero millimetre.
[0082] The invention also encompasses a fillable capsule kit designed for receiving beverage substance (e.g., ground
coffee). In this mode, the upper wall of the capsule is connectable to the body using removable connection means
enabling the filling of the capsule with beverage substance before insertion in the beverage producing device. Connection
means can be press-fitting, adhesive, a threading and combinations. For instance, the upper wall may be a disc of
perforable material (e.g., thin aluminium foil) that can be connected by the user to a cup-shaped body by a tacky adhesive
layer after removal of a protective band covering said adhesive layer. The adhesive layer can be formulated to provide
a sufficient adhesion for closing the capsule and enabling perforation in the device. The layer may be supported by the
membrane and/or flange portion of the body.



EP 2 528 485 B1

12

5

10

15

20

25

30

35

40

45

50

55

EXAMPLES:

[0083] The objective of the tests was to evaluate the impact of the radial distance (R) of the pressure setting ring of
the capsules of the invention on the content of important aroma compounds in order to improve the cup quality of coffee
extracted by centrifugation.
[0084] The analysis was performed with Nespresso Arpeggio roast and ground coffee blend prepared at 25 ml cup
size. For each system five preparations were made and merged to give a representative sample for both systems. The
samples were immediately cooled down in crushed ice and kept at -20 °C until analysed. All samples where analysed
in triplicate.
13 key aroma compounds were selected representing all major compound classes (sulphur compounds, aldehydes,
phenols, diketones, pyrazines).
Absolute concentrations were determined by SPME-GC/MS analysis using isotope labelled compounds as internal
standards (IDA).
Two different capsule diameters (D) were studied, respectively, 52 and 63 mm.The capsule was designed such that the
radial radius (R), as defined previously, was equal to D/2 with a tolerance of +/- 0.5 mm.
Two rotation speeds were tested: 5000 rpm and 10000 rpm.
The coffee grind size (D4,3)tested was 260 microns.
The results of the aroma content present in the coffee beverages prepared by capsules with two different diameters
(2.R) are shown in the table below.
The increasing of the diameter from 52 to 63 mm leads to a decrease of aroma compounds in the final beverage. The
decrease of aroma at higher diameter occurs at 5000 rpm as well as at 10000 rpm. The highest impact is found for high
volatiles at 5000 rpm (28% less), which also comprises many freshness markers like aldehydes and dimethylsuflides.
At 10000 rpm, the loss is similar for high and low volatiles and less drastic as at 5000 rpm. Low and medium volatiles
were present in 10-20% lower amount for both tested speeds.

[0085] Although the present invention has been described with reference to preferred embodiments thereof, many
modifications and alternations may be made by a person having ordinary skill in the art without departing from the scope
of this invention which is defined by the appended claims.

Claims

1. A capsule (1A, 1B, 1C) designed for insertion in a beverage production device for preparing a beverage from a
substance contained in the capsule by introducing liquid in the capsule and passing liquid through the substance
using centrifugal forces, the capsule comprising:

a body (2) comprising a bottom end and an open end, spaced apart in the axial direction,
an upper wall (4) for covering the body at its open end, along a direction transverse to the axial direction,
an enclosure between the body and upper wall containing an amount of beverage substance, preferably roast
and ground coffee,

the capsule comprising a flange-like rim (3) extending outwardly from the body,
wherein the flange-like rim (3) comprises an annular flange portion (7) extending around a central axis (I);
wherein the capsule comprises an annular pressure-setting ring (8) extending transversally and axially
beyond the flange-portion, characterized in that the annular pressure-setting ring (8) is configured for
being engaged by a valve member (34) of the beverage production device to provide a flow restriction valve
(18) for the centrifuged beverage flow leaving the capsule and in that the radial distance (R) from the central
axis (I) of the capsule to pressure-setting ring (8) is between 25 and 30 mm.

Relative values for 63 mm diameter force ring vs. 52 mm at two different speeds

Ppm/R&G coffee 52 mm 63 mm 52 mm 63 mm
5000 rpm 5000 rpm 10000 rpm 10000 rpm

High volatiles 100 72 100 87

Medium volatiles 100 88 100 88

Low volatiles 100 81 100 90
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2. Capsule according to claim 1, wherein the annular pressure-setting ring extends, in the axial direction of the capsule,
above the plane (P) of the annular flange portion (7) for being engaged by a valve member (34) of a dedicated
beverage production device and, extends, in the axial direction of the capsule, below the plane (P) of the flange
portion for being received in an annular lowered portion (38) or recess of the capsule holder of the production device.

3. Capsule according to claim 2, wherein
the annular pressure-setting ring extends, in the axial direction of the capsule, above plane (P) of the annular flange
portion of a distance (h1) longer than the distance (h2) it extends, in the axial direction of the capsule, below the
plane (P) of the flange portion.

4. Capsule according to any of the preceding claims,
wherein the annular pressure-setting ring is hollow, and preferably forms a curl.

5. Capsule according to claim 4,
wherein the annular pressure-setting ring forms an oval curl which longer dimension (h) extends substantially in the
axial direction.

6. Capsule according to any one of the preceding claims,
wherein the annular pressure-setting ring is made of plastic and/or metal, preferably is made of aluminium or a multi-
layer of aluminium and plastic, preferably aluminium-PP laminate.

7. Capsule according to any one of the preceding claims,
wherein the ratio of the distance (h1) above the plane (P) of the flange portion to the distance (h2) below the plane
(P) of the flange portion is comprised between 5:1 and 1:0.5; and preferably the distance (h1) above the plane (P)
of the flange portion is comprised between 0.5 and 3 mm, preferably 0.8 and 2.5 mm and preferably, the distance
(h2) below the plane (P) of the flange portion is comprised between 0.1 and 1 mm, preferably 0.3 and 0.5 mm.

8. Capsule according to claim 1,
wherein the larger internal diameter of the enclosure of the capsule is comprised between 45 and 50 mm.

9. Set of capsules comprising at least two capsules of different type; preferably three capsules of different type, each
capsule being according to any one of the preceding claims 1 to 8,
wherein the distance (h1), in the axial direction, above the plane (P) of the annular pressure-setting ring, differs as
a function of the type of capsules, preferably increases as the capsule size in the set decreases.

10. Set of capsules according to claim 9, wherein the distance (h2), in the axial direction, below the plane (P) of the
flange portion, of the annular pressure-setting ring is constant throughout the set.

11. System for preparing a beverage comprising a beverage production device for preparing a beverage and a capsule
(1A, 1B, 1C) designed for insertion in the beverage production device for preparing the beverage from a substance
contained in the capsule by introducing liquid in the capsule and passing liquid through the substance using centrifugal
forces, the capsule comprising:

a body (2) comprising a bottom end and an open end, spaced apart in the axial direction, an upper wall (4) for
covering the body at its open end, along a direction transverse to the axial direction,
an enclosure between the body and upper wall containing an amount of beverage substance, preferably roast
and ground coffee,
the capsule comprising a flange-like rim (3) extending outwardly from the body around a central axis (I); the
flange-like rim comprising an annular flange portion (7),
an annular pressure-setting ring (8);
the beverage production device comprising:

a capsule holder (20) for holding the capsule at least at the flange-like rim (3) during centrifugation,
rotational drive means for driving the capsule in centrifugation,
a liquid injecting unit for feeding liquid in the capsule,
a spring-biasing valve member (34) for engaging the pressure-setting ring (18) of the capsule when the
capsule is inserted in the beverage production device to provide a flow restriction valve and,
wherein the pressure-setting ring (8) is configured for being engaged by the valve member (34) of the
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beverage production device to provide a flow restriction valve (18) for the centrifuged beverage flow leaving
the capsule;
wherein the annular pressure-setting ring extends transversally and axially beyond the flange-portion and,
wherein the radial distance (R) from the central axis (I) of the capsule to pressure-setting ring (8) is between
25 and 30 mm.

12. System according to claim 11, wherein the capsule holder comprises an annular transversal supporting edge com-
prising a first inward portion for supporting the annular flange portion and a second outward portion for supporting
the annular pressure-setting ring, wherein the second outward portion forms a lowered step or recess as compared
to the first inward portion.

Patentansprüche

1. Kapsel (1A, 1B, 1C) zum Einsetzen in eine Getränkeherstellungsvorrichtung zur Zubereitung eines Getränks aus
einer in der Kapsel enthaltenen Substanz, indem Flüssigkeit in die Kapsel eingeführt wird und die Flüssigkeit unter
Einsatz von Zentrifugalkräften durch die Substanz hindurch geleitet wird, wobei die Kapsel umfasst:

einen Körper (2), der ein unteres Ende und ein in axialer Richtung beabstandetes, offenes Ende aufweist,
eine obere Wand (4) zum Abdecken des Körpers an seinem offenen Ende entlang einer Richtung quer zur
axialen Richtung,
eine Umhüllung zwischen dem Körper und der oberen Wand, die eine Menge an Getränkesubstanz enthält,
vorzugsweise gerösteten und gemahlenen Kaffee,

wobei die Kapsel einen flanschartigen Rand (3) umfasst, der sich von dem Körper nach außen erstreckt,
wobei der flanschartige Rand (3) einen ringförmigen Flanschabschnitt (7) umfasst, der sich um eine Mit-
telachse (I) herum erstreckt; wobei die Kapsel einen ringförmigen Druckeinstellring (8) aufweist, der sich
quer und axial über den Flanschabschnitt hinaus erstreckt,

dadurch gekennzeichnet, dass der ringförmige Druckeinstellring (8) so ausgelegt ist, dass er mit einem Ven-
tilteil (34) der Getränkeherstellungsvorrichtung in Eingriff gelangt, um ein Durchflussbegrenzungsventil (18) für
den aus der Kapsel austretenden, zentrifugierten Getränkedurchfluss bereitzustellen, und dass der radiale
Abstand (R) von der Mittelachse (I) der Kapsel zu dem Druckeinstellring (8) zwischen 25 und 30 mm beträgt.

2. Kapsel gemäß Anspruch 1, wobei der ringförmige Druckeinstellring in der axialen Richtung der Kapsel oberhalb
der Ebene (P) des ringförmigen Flanschabschnittes (7) verläuft, so dass er mit einem Ventilteil (34) einer zugehörigen
Getränkeherstellungsvorrichtung in Eingriff gelangt, und in der axialen Richtung der Kapsel unterhalb der Ebene
(P) des Flanschabschnittes verläuft, so dass er in einem ringförmigen abgesenkten Abschnitt (38) oder einer Ver-
tiefung des Kapselhalters der Herstellungsvorrichtung aufgenommen wird.

3. Kapsel gemäß Anspruch 2, wobei
der ringförmige Druckeinstellring in der axialen Richtung der Kapsel oberhalb der Ebene (P) des ringförmigen
Flanschabschnittes in einem Abstand (h1) verläuft, der länger ist als der Abstand (h2), in dem er in der axialen
Richtung der Kapsel unterhalb der Ebene (P) des Flanschabschnittes verläuft.

4. Kapsel gemäß einem der vorhergehenden Ansprüche,
wobei der ringförmige Druckeinstellring hohl ist und vorzugsweise eine Bördelung bildet.

5. Kapsel gemäß Anspruch 4,
wobei der ringförmige Druckeinstellring eine ovale Bördelung bildet, deren längere Abmessung (h) im Wesentlichen
in der axialen Richtung verläuft.

6. Kapsel gemäß einem der vorhergehenden Ansprüche,
wobei der ringförmige Druckeinstellring aus Kunststoff und/oder Metall besteht, vorzugsweise aus Aluminium oder
mehrschichtig aus Aluminium und Kunststoff, vorzugsweise einem Aluminium-PP-Laminat besteht.

7. Kapsel gemäß einem der vorhergehenden Ansprüche,
wobei das Verhältnis des Abstandes (h1) oberhalb der Ebene (P) des Flanschabschnittes zu dem Abstand (h2)
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unterhalb der Ebene (P) des Flanschabschnittes zwischen 5:1 und 1:0,5 liegt; und vorzugsweise der Abstand (h1)
oberhalb der Ebene (P) des Flanschabschnittes zwischen 0,5 und 3 mm, vorzugsweise zwischen 0,8 und 2,5 mm
liegt, und der Abstand (h2) unterhalb der Ebene (P) des Flanschabschnittes vorzugsweise zwischen 0,1 und 1 mm,
bevorzugt zwischen 0,3 und 0,5 mm liegt.

8. Kapsel gemäß Anspruch 1,
wobei der größere Innendurchmesser der Umhüllung der Kapsel zwischen 45 und 50 mm beträgt.

9. Kapselsatz mit mindestens zwei verschiedenen Arten von Kapseln; vorzugweise drei verschiedenen Arten von
Kapseln, wobei jede Kapsel eine Kapsel gemäß einem der vorhergehenden Ansprüche 1 bis 8 darstellt,
wobei der Abstand (h1) in der axialen Richtung oberhalb der Ebene (P) des ringförmigen Druckeinstellrings in
Abhängigkeit des Kapseltyps unterschiedlich ist und sich vorzugsweise erhöht, wenn die Kapselgröße in dem Satz
abnimmt.

10. Kapselsatz gemäß Anspruch 9, wobei der Abstand (h2) des ringförmigen Druckeinstellrings in axialer Richtung
unterhalb der Ebene (P) des Flanschabschnittes über den ganzen Satz konstant ist.

11. System zur Zubereitung eines Getränks, mit einer Getränkeherstellungsvorrichtung zur Zubereitung eines Getränks
und einer Kapsel (1A, 1B, 1C) zum Einsetzen in die Getränkeherstellungsvorrichtung zur Zubereitung des Getränks
aus einer in der Kapsel enthaltenen Substanz, indem Flüssigkeit in die Kapsel eingeführt wird und die Flüssigkeit
unter Einsatz von Zentrifugalkräften durch die Substanz hindurch geleitet wird,
wobei die Kapsel Folgendes aufweist:

einen Körper (2) mit einem unteren Ende und einem in der axialen Richtung beabstandeten, offenen Ende,
eine obere Wand (4) zum Abdecken des Körpers an seinem offenen Ende entlang einer Richtung quer zur
axialen Richtung,
eine Umhüllung zwischen dem Körper und der oberen Wand, die eine Menge an Getränkesubstanz enthält,
vorzugsweise gerösteten und gemahlenen Kaffee,
wobei die Kapsel einen flanschartigen Rand (3) umfasst, der sich von dem Körper nach außen um eine Mittel-
achse (I) herum erstreckt; wobei der flanschartige Rand einen ringförmigen Flanschabschnitt (7) aufweist,
einen ringförmigen Druckeinstellring (8);
wobei die Getränkeherstellungsvorrichtung Folgendes umfasst:

einen Kapselhalter (20) zum Halten der Kapsel zumindest an dem flanschartigen Rand (3) während der
Zentrifugierung,
Drehantriebseinrichtungen zum Versetzen der Kapsel in Zentrifugierung,
eine Flüssigkeitseinspritzeinheit zum Einführen von Flüssigkeit in die Kapsel,
ein federvorgespanntes Ventilteil (34) zum Eingreifen in den Druckeinstellring (8) der Kapsel, wenn die
Kapsel in die Getränkeherstellungsvorrichtung eingesetzt ist, um ein Durchflussbegrenzungsventil bereit-
zustellen, und
wobei der Druckeinstellring (8) so ausgelegt ist, dass er mit dem Ventilteil (34) der Getränkeherstellungs-
vorrichtung in Eingriff gelangt, um ein Durchflussbegrenzungsventil (18) für den aus der Kapsel austreten-
den, zentrifugierten Getränkedurchfluss bereitzustellen;
wobei sich der ringförmige Druckeinstellring quer und axial über den Flanschabschnitt hinaus erstreckt, und
wobei der radiale Abstand (R) von der Mittelachse (I) der Kapsel zu dem Druckeinstellring (8) zwischen 25
und 30 mm beträgt.

12. System gemäß Anspruch 11, wobei der Kapselhalter eine ringförmige, quer verlaufende Auflagekante umfasst, die
einen ersten, nach innen gerichteten Abschnitt zum Abstützen des ringförmigen Flanschabschnittes und einen
zweiten, nach außen gerichteten Abschnitt zum Abstützen des ringförmigen Druckeinstellrings aufweist, wobei der
zweite, nach außen gerichtete Abschnitt eine abgesenkte Stufe oder Vertiefung gegenüber dem ersten, nach innen
gerichteten Abschnitt bildet.

Revendications

1. Capsule (1A, 1B, 1C) conçue pour une insertion dans un dispositif de production de boisson pour préparer une
boisson à partir d’une substance contenue dans la capsule par introduction de liquide dans la capsule et par passage
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de liquide à travers la substance en utilisant des forces centrifuges,
la capsule comprenant :

un corps (2) comprenant une extrémité inférieure et une extrémité ouverte, espacées dans la direction axiale,
une paroi supérieure (4) pour recouvrir le corps à son extrémité ouverte, le long d’une direction transversale à
la direction axiale,
une enceinte entre le corps et la paroi supérieure contenant une quantité de substance de boisson, de préférence
du café torréfié et moulu,

la capsule comprenant un rebord de type bride (3) s’étendant vers l’extérieur à partir du corps,
dans laquelle le rebord de type bride (3) comprend une partie de bride annulaire (7) s’étendant autour d’un
axe central (I) ; dans laquelle la capsule comprend une bague annulaire de réglage de pression (8) s’étendant
transversalement et axialement au-delà de la partie de bride,

caractérisée en ce que la bague annulaire de réglage de pression (8) est configurée pour qu’un organe formant
valve (34) du dispositif de production de boisson vienne en prise avec elle afin de fournir une valve de restriction
d’écoulement (18) pour l’écoulement de boisson centrifugée quittant la capsule et en ce que la distance radiale
(R) de l’axe central (I) de la capsule à la bague de réglage de pression (8) est comprise entre 25 et 30 mm.

2. Capsule selon la revendication 1, dans laquelle la bague annulaire de réglage de pression s’étend, dans la direction
axiale de la capsule, au-dessus du plan (P) de la partie de bride annulaire (7) pour qu’un organe formant valve (34)
d’un dispositif dédié de production de boisson vienne en prise avec elle, et s’étend, dans la direction axiale de la
capsule, au-dessous du plan (P) de la partie de bride pour être reçue dans une partie abaissée annulaire (38) ou
un évidement du support de capsule du dispositif de production.

3. Capsule selon la revendication 2, dans laquelle
la bague annulaire de réglage de pression s’étend, dans la direction axiale de la capsule, au-dessus du plan (P) de
la partie de bride annulaire selon une distance (h1) plus grande que la distance (h2) selon laquelle elle s’étend, dans
la direction axiale de la capsule, au-dessous du plan (P) de la partie de bride.

4. Capsule selon l’une quelconque des revendications précédentes,
dans laquelle la bague annulaire de réglage de pression est creuse, et forme de préférence une boucle.

5. Capsule selon la revendication 4,
dans laquelle la bague annulaire de réglage de pression forme une boucle ovale dont la dimension la plus grande
(h) s’étend sensiblement dans la direction axiale.

6. Capsule selon l’une quelconque des revendications précédentes,
dans laquelle la bague annulaire de réglage de pression est réalisée en matière plastique et/ou métal, de préférence
est réalisée en aluminium ou en un multicouche d’aluminium et de matière plastique, de préférence en stratifié
aluminium-PP.

7. Capsule selon l’une quelconque des revendications précédentes,
dans laquelle le rapport de la distance (h1) au-dessus du plan (P) de la partie de bride sur la distance (h2) au-
dessous du plan (P) de la partie de bride est compris entre 5:1 et 1:0,5 ; et de préférence la distance (h1) au-dessus
du plan (P) de la partie de bride est comprise entre 0,5 et 3 mm, de préférence 0,8 et 2,5 mm et de préférence, la
distance (h2) au-dessous du plan (P) de la partie de bride est comprise entre 0,1 et 1 mm, de préférence 0,3 et 0,5 mm.

8. Capsule selon la revendications 1,
dans laquelle le diamètre interne le plus grand de l’enceinte de la capsule est compris entre 45 et 50 mm.

9. Ensemble de capsules comprenant au moins deux capsules de type différent ; de préférence trois capsules de type
différent, chaque capsule étant selon l’une quelconque des revendications précédentes 1 à 8,
dans lequel la distance (h1), dans la direction axiale, au-dessus du plan (P) de la bague annulaire de réglage de
pression, diffère en fonction du type de capsules, de préférence augmente lorsque la taille de capsule dans l’ensemble
diminue.

10. Ensemble de capsules selon la revendication 9, dans lequel la distance (h2), dans la direction axiale, au-dessous
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du plan (P) de la partie de bride, de la bague annulaire de réglage de pression est constante dans la totalité de
l’ensemble.

11. Système pour préparer une boisson comprenant un dispositif de production de boisson pour préparer une boisson
et une capsule (1A, 1B, 1C) conçue pour une insertion dans le dispositif de production de boisson pour préparer la
boisson à partir d’une substance contenue dans la capsule par introduction de liquide dans la capsule et par passage
de liquide à travers la substance en utilisant des forces centrifuges,
la capsule comprenant :

un corps (2) comprenant une extrémité inférieure et une extrémité ouverte, espacées dans la direction axiale,
une paroi supérieure (4) pour recouvrir le corps à son extrémité ouverte, le long d’une direction transversale à
la direction axiale,
une enceinte entre le corps et la paroi supérieure contenant une quantité de substance de boisson, de préférence
du café torréfié et moulu,
la capsule comprenant un rebord de type bride (3) s’étendant vers l’extérieur à partir du corps autour d’un axe
central (I) ; le rebord de type bride comprenant une partie de bride annulaire (7),
une bague annulaire de réglage de pression (8) ;
le dispositif de production de boisson comprenant :

un support de capsule (20) pour supporter la capsule au moins au niveau du rebord de type bride (3) au
cours de la centrifugation,
des moyens d’entraînement en rotation pour entraîner la capsule en centrifugation, une unité d’injection
de liquide pour acheminer du liquide dans la capsule,
un organe formant valve précontraint par ressort (34) pour venir en prise avec la bague de réglage de
pression (8) de la capsule lorsque la capsule est insérée dans le dispositif de production de boisson afin
de fournir une valve de restriction d’écoulement et,
dans lequel la bague de réglage de pression (8) est configurée pour que l’organe formant valve (34) du
dispositif de production de boisson vienne en prise avec elle afin de fournir une valve de restriction d’écou-
lement (18) pour l’écoulement de boisson centrifugée quittant la capsule ;

dans lequel la bague annulaire de réglage de pression s’étend transversalement et axialement au-delà de la
partie de bride et,
dans lequel la distance radiale (R) de l’axe central (I) de la capsule à la bague de réglage de pression (8) est
comprise entre 25 et 30 mm.

12. Système selon la revendication 11, dans lequel le support de capsule comprend un bord transversal annulaire de
support comprenant une première partie intérieure pour supporter la partie de bride annulaire et une deuxième
partie extérieure pour supporter la bague annulaire de réglage de pression, dans lequel la deuxième partie extérieure
forme une marche abaissée ou un évidement par rapport à la première partie intérieure.
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