Office de la Propriete Canadian CA 2536672 A1 2005/03/10

Intellectuelle Intellectual Property
du Canada Office (21) 2 536 672
v organisme An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2004/08/13 (51) CLInt./Int.Cl. A47J 371/40 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2005/03/10 A47J 31/06 (2006.01)
: : - _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2006/02/23 NESTEC SA. CH
(86) N° demande PCT/PCT Application No.: EP 2004/009126
) o o (72) Inventeurs/Inventors:
(87) N publication PCT/PCT Publication No.: 2005/020/770 DENISART, JEAN-PAUL, CH:

(30) Priorité/Priority: 2003/08/25 (EP03019162.1) CAPROTTI, PATRICK, CH;
KOLLEP, ALEX, CH

(74) Agent: BORDEN LADNER GERVAIS LLP

DENISART, JEAN-LUC, CH,;

(54) Titre : DISPOSITIF ET METHODE POUR LA PREPARATION D'UNE BOISSON A PARTIR D'UNE SUBSTANCE

ALIMENTAIRE CONTENUE DANS UNE CAPSULE

(54) Title: DEVICE AND METHOD FOR PREPARING A DRINK FROM A FOOD SUBSTANCE CONTAINED IN A

CAPSULE

(57) Abréegée/Abstract:
The Invention relates to a method for wetting and/or dissolving a substance contained in a caps
According to saild method, a perforation and injection element (5) Is used to pierce the capsule (3) ar

Ule (3) for producing a drink.
d to Inject a pressurised liguid

Into the same In order to trigger the wetting and/or dissolving of the substance, the perforation an

d Injection element (5) being

arranged In such a way as to inject the liguid into the capsule (3) In the form of at least one fine layer extending In a continuous,
divergent and multi-directional manner, covering a spray surface according to a semi-circle inside the capsule. The invention also
relates to a device comprising a flow channel (80a) and a valve (86) which Is arranged In such a way as to close the channel in a
first position, I.e. a neutral position, and to open under the effect of the pressure of the liquid against an elastic element (90) in such

a way as to release a passage according to the pressure, and to thus create the fine layer of liquid.

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPI

OPIC - CIPO 191

SRR VNEEEN
R 5. sas ALy
O
A

C




CA 02536672 2006-02-23

ABSTRACT

The invention relates to a method of wetting and/or
dissolving a substance contalned 1in a capsule for
producing a beverage consisting, by means of a pilercing
and injection element, 1in piercing the capsule and
injecting a liquid under pressure 1nto the capsule to
wet and/or dissolve the substance; the piercing and
injection element being arranged so as to inject the
liguid into the capsule 1n the form of at 1least one
thin layer extending 1in a continuous, divergent and
multidirectional manner, covering a spray surface in an
arc of a circle inside the capsule. The invention also
relates to a device comprising a flow channel and a
valve designed to close off the channel 1n a first
position, called the rest position, and to open under
the effect of the pressure from the liquid against an
elastic element so as to free a passage as a function
of the pressure and thus create the thin layer of

ligquid.
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DEVICE AND METHOD FOR PREPARING A BEVERAGE FROM A FOOD
SUBSTANCE CONTAINED IN A CAPSULE

The present invention relates to a device for preparing
a beverage from a food substance, such as a substance
to be extracted and/or dissolved, contained 1n a
capsule. More particularly, the invention relates to
such a device comprising an improved piercing and
injection element. The 1nvention also relates to a
method for improving the wetting or dissolution of a

substance contained in a capsule.

The use of predetermined, prepackaged servings 1in
capsule form containing a substance to be extracted,
such as ground coffee, or a substance to be dissolved,
such as chocolate products for preparing beverages, has
many advantages, 1ncluding facilitating the operations
of preparing the beverage, ensuring relatively c¢lean
preparation, and controlling a relatively constant

amount and quality of the beverage prepared.

The principle of extraction or dissolution of
substances contained 1n the closed capsule typically
consists 1in enclosing the capsule 1in a closed chamber
of a preparation device, pilercing one face of the
capsule, 1njecting a quantity of hot water under
pressure 1nto the capsule s0 as to create a pressurized
environment inside the capsule 1n order to extract the
substance or dissolve @ 1it, then discharging the
substance extract or digsolved substance through an

opposite face of the capsule which, 1n contact with

projecting parts of the device, opens under the effect

of the internal pressure.

Devices for 1implementing this principle have already
been described, for example 1n patents CH 605 293 and
EP 242 556. According to these documents, the device

comprises a housing for the capsule and a piercing and
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injection element 1n the form of a hollow pointed part
comprising, 1n 1its distal region, one or more 1ligquid
injection orifices. The pointed part has a dual
function 1n that 1t opens the upper part of the
capsule, on the one hand, and constitutes the channel
for water to enter the capsule, on the other hand. To
improve the extraction and/or dissolution of the
substance contained 1in the capsule, it has also been
envisaged to equip these devices with several pointed
parts each performing the abovementioned dual function,
as described in document EP 1 203 554.

A first drawback of such devices lies 1n the fact that,
because they are so small, the ligquid injection
orifices 1n the polinted part tend to become quickly
blocked due to the scale 1n the water or contact with
the substance, particularly when the capsule 1s not
removed from the apparatus i1mmediately and the piercing
element 18 not rinsed after use, which affects the
performance of the device. In particular, the flow
becomes less regular and the jet becomes slower over
time. This affects the conditions of extraction, the
dissolution of the substance and, for example, the

production of foam.

Tt would therefore be convenient to have a device that

solves these problems.

Secondly, 1in the devices of the prior art, the method
of wetting 1s based on the production of one or more
discrete jets directed 1n a preferential direction. A
single, discrete directed jet 1is often not enough to
wet or dissolve a mass of substance contained 1in a
capsule. Furthermore, a single jet creates a
preferential path and forms holes in the mass of
substance without however wetting or dissolving it
completely. It 1s therefore usual to use several jets

each directed 1n different directions. However, such a
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wetting or dissolution method 1S not entirely
satisfactory Dbecause preferential paths are still

created.

There 1s therefore a need for a method that wets or
dissolves the substance more satisfactorily, without
creating preferential paths but while maintaining the
speed of the jet necessary to properly wet or dissolve

the substance and, as appropriate, cause 1t to foam.

The main aim of the invention 1is therefore to overcome
the drawbacks of the abovementioned prior art by
providing a device for preparing a beverage from a food
substance, such as a substance to be extracted and/or
dissolved, contained 1in a capsule, that makes it
possible 1n particular to prevent the risk of reduction
of flow owing to obstruction of the injection
orifice(s) of the piercing and injection element formed

by scale build-up or substance residues.

For this purpose, the invention relates to a device for
preparing a beverage from a food substance, such as a
substance to be extracted and/or dissolved, contained
1n a capsule, the said device comprising a housing for
receliving the capsule, at 1least one piercing and
injection element having a channel for receiving a
liquid under pressure, the said piercing and injection
element being designed to project into the said housing
and plerce a face of the capsule 1in at least one
position of operation of the device so as to allow a
ligquid to be introduced into the said capsule from the
said channel, the device being characterized in that
the piliercing and injection element has a distal end
arranged 1n the form of a valve having a closure means
with an end, the said valve being designed to close off
the said channel in a first position, called the rest
position, and to open under the effect of the pressure

from the ligquid against an elastic element so as to
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free a passage as a function of the pressure and thus
create a layer of 1liquid sprayed through the said

passage 1in a second position, called the work position.

Such a configuration of the pilercing and 1njection
element has the advantage of being self-cleaning since,
in the absence of pressure from the ligquid, the passage
through which the liquid flows 1s closed and only opens
after the liquid has been pressurized 1n the channel.
Because the passage 1s closed off by the closure means
in the absence of pressure, any problem of obstruction

by scale or substance residues 1s avoided, even 1if the

.

capsule has not been removed from the apparatus

immediately after use.

According to a preferred embodiment of the 1nvention,
the piercing and injection element 18 placed
substantially at the centre of the capsule housing and
is designed to produce a multidirectional divergent
spray 1n the form of at least one layer of liquid. The
thin layer advantageously extends continuously around
the periphery of the pointed part so as to spray the
substance contained 1in the capsule in a substantially
circular manner. This special configuration thus makes
1t possible to distribute, simply, a consistent layer

of water over a sector of 360 degrees.

Preferably, the end of the piercing and 1injection
element 1s pointed so as to plerce or tear the face of

the capsule and thus allow water to enter the capsule.

Preferably, the plercing and lnjection element
comprises a tubular body defining the channel. This
tubular body  comprises a  proximal orifice for
connection to a 1liquid intake and a distal orifice
defining the said passage with the said pointed part.
The distal orifice and the proximal orifice are linked

by the said channel, and the said closure means has a
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rear guide part that slides 1n the said tubular body
while the pointed end comprises an external peripheral
surface lying 1n the extension o©of the external

peripheral surface of the said tubular body.

By virtue of this structure, the closure means may bear
against the tubular body of the piercing and injection
element at the time of piercing so that it does not
interfere with the piliercing of the film. Furthermore,
there 1s no risk that the closure means will catch on
the film when the element 1s being disengaged from the

capsule.

The i1nvention also aims to propose a novel method of
wetting and/or dissolving a substance contained in a
capsule for producing a beverage consisting, by means
of a piercing and 1njection element, 1n piercing the
capsule and 1njecting a 1liquid under pressure into the
capsule to wet and/or dissolve the substance. The
element is arranged so as to inject the liquid into the
capsule 1n the form of at least one thin layer
extending in a continuous, divergent and
multidirectional manner, covering a spray surface in an
arc of a circle inside the capsule. Thus, such a spray
configuration has the advantage of dispersing the
liquid over a large surface while retaining the
advantages of power and speed of a jet but avoiding the
drawbacks of discrete directed jets that create holes
or preferential paths through the substance. When such
holes or preferential paths are created, some of the

substance 1s not extracted or dissolved, resulting in a

loss of solid material and flavour of the beverage and

therefore a poorer quality beverage.

Preferably, the thin layer covers a spray surface of
between 30 and 360 degrees, preferably between 120 and
360 degrees, 1nside the capsule. The 1liquid may be

injected from the central axis of the capsule; in this
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case it 1is preferable to have a multidirectional

circular layer or expanse extending over 360 degrees.

The injection may also be shifted with respect to the
central axis; in this case it 1s preferable to have at
least two spray layers, each spraying 1in an arc of 45
to 180 degrees, preferably 120 to 180 degrees. The
spray layer 1s preferably directed transversely to the
direction 1n which the beverage emerges from the
capsule, so as to spray the widest surface possible and
thus allow the injected liquid to then flow through the
mass. Thus, 1t 1s ensured that the entire mass 18
wetted and fewer preferential paths are created. In
general, the direction 1in which the beverage emerges
corresponds to the axis of the capsule and therefore to
the vertical, or to a direction close to the vertical.
The direction of the layer or exXxpanse could also be
slightly inclined with respect to thilis transverse
direction, downwards oOr upwards, 1n particular by up to

30 degrees approximately.

Preferably, the thin layer has a thickness of less than
or equal to 0.5 mm, preferably less than 0.3 mm. Such
thicknesses guarantee that the 1liquid emerges 1in the
form of a jet with enough Kkinetic energy to dissolve
the soluble substances and overcome the loss of
pressure that occurs as the liquid passes through the

substances to be extracted to reach the edges of the

capsule.

The thin layer 1s obtained by wmeans of at least one
slot 1n the piercing or 1njection element. This slot
may be fixed or, on the contrary, opened only at the
time ©of 1njection 1n response to the pressure from the
fluid. The advantage of the slot opening under the
effect of the pressure from the fluid is that it 1is
self-cleaning, guaranteeing reproducible wetting and/or

dissolution of the substance cycle after cycle.
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However, a fixed eXpanse 1s a more gimple and less

expensive design.

Other characteristics and advantages of the invention
will appear on reading the description of an exemplary
embodiment, given by way o©of non-limiting illustration,

with reference to the attached drawings, 1n which:

Figures 1 and 2 are sectional views of a device for
preparing a beverage according to a preferred
embodiment, the device being shown 1in two different

operating modes;

Figure 3 1s a sectional view of the piercing and
injection element of the device according to the

invention;

Figures 4 and 5 are perspective views, 1n partial
gsection, of a detail of the piercing element 1n the

rest position and the work position, respectively;

Figures 6a and 6b are diagrammatlc views, 1n
perspective and in sectional perspective respectively,
of a variant embodiment of the pilercing and 1njection
element that can be used 1n the device of ¢the

invention.

With reference to Figures 1 and 2, an eumbodiment of a
preparation device 1 1s illustrated in cross section,
this device comprising a system 2 for piercing and
injecting a fluid under pressure, preferably hot or
cold water, which 1n the example shown can be switched
between at least two positions o©of different depths of
injection 1inside a capsule 3. The device comprises a
first lower subassembly 1n the form of a capsule
support 40 whose shape and size are adapted to receive
at least part of the capsule 3. The capsule 3 may be a

closed, open or partially open capsule.
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According ¢to a preferred embodiment, the capsule
comprises a closed chamber containing the substance to
be extracted and/or dissolved and a retaining portion
such as a membrane 30 that opens, under the effect of
the rise 1n pressure 1nside the chamber, 1n contact
with engagement means such as relief elements 37. The
engagement means may elther form part of the capsule
itself or form part of the capsule support 40. The
capsule may also preferably comprise means 31 for
collecting the ligquid extracted or the mixture and a
duct means 32 that are specific to it, which has the
advantage, 1in comblnation with the integrated opening
means, o0f delivering a product without direct contact
with the device, in particular with the capsule support
40, ensuring protection from cross contamination of the
beverages, better hygiene, less cleaning and greater
simplicity 1n the actual design of the preparation
device. More precisely, the capsule may comprise a dish
33, made of plastic or another material, for forming or
housing the functional elements, namely the relief
elements, the sealed opening membrane 30 and the duct
means 32. The dish 33 may be closed to form the chamber
34 by means of a second 1inlet membrane 35 sealed to
sealing edges 36 of the capsule. Naturally, the
configuration of the capsule may be of other designs
and/or shapes without however departing from the scope
of the 1invention. The capsule could, for example,
comprise a body formed for the most part from a
flexible material (sachet) that is inserted into the

device 1n an equivalent manner.

A preterred capsule 1is described in more detail 1in
Euro-PCT patent application No. 03/00384 filed on
13 January 2003, whose entire content 1is i1ncorporated

herein by way of reference.

The device 1 comprises a second subassembly or piercing
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and injection system 2 that cooperates 1in closure with
the capsule support 40 to define a housing for
recelving the capsule 3. The piercing and 1injection
system 2 comprises a central piercing and injection
element 5 having a channel for receiving a ligquid under
pressure, the plercing and 1njection element 5 being
designed to project 1nto the said housing and pierce
the capsule 3 1n at least one position of operation of
the device 1 so as to allow a ligquid to be introduced
into the capsule 3 through the channel. The piercing
and 1injection system 2 1s associated with an actuating
means 6 that 1s 1integral with the element 5 so as to
move 1t, 1n the example 1illustrated, into wvarious
wetting positions inside the capsule. For this purpose,
the piercing and injection element 5 passes through a
core 7 that is moved in closure relative to the capsule
support 40. It 1s understood that the head base can
move relative to a fixed support 40 or vice versa, OY
alternatively both may be movable 1n closure. The
actuating means, 1n the form of a bell-shaped movable
support called the “movable bell 6” 1n the remainder of
the description, 1s mounted on the core 7. The core 7
1s guided 1in translation with respect to the movable
bell 6 Dby means of several guide tubes 70, 71
assoclated with return means (not shown) such that, in
the open position of the device, the core 7 is pressed

substantially against the end wall of the movable bell.

The core 7 further comprises peripheral sealing means
74, such as an elastomer seal arranged to bear in
closure against the peripheral edges 41 of the capsule
support 40. The core 7 1s thus the part that presses
closest to the capsule entry surface at the time of
closure, thus allowing the <c¢entral piercing and
injection element 5 to be introduced through the
capsule, more precisely through the capsule entry
membrane 35. An additional sealing element 75 may also

surround the piercing and injection element to prevent



5

10

15

20

25

30

35

CA 025366'72 2006-02-23

- 11 -

fluid from rising back up through the 1njection system

and outside of the device.

In the example shown, the means for actuating the
piercing and injection element or movable bell 1s
integral with the element 5 and modifies, depending on
its relative position with respect to the capsule
support, the position of the piercing and injection
element inside the capsule, thus changing the
configuration for wetting the substance contained 1in
the closed chamber of the capsule. More precisely, the
movable bell 6 has detection means as a function of the
type of capsule, which are formed by engagement edges
60 that can engage with complementary edges 360 of the
capsule and therefore are able to push the bell 6 away
from the head base 7 in the direction A depending on
the width of the edges of the capsule (as shown 1in
Figure 2). The position for introducing the piercing
and 1njection element can therefore assume  two
different positions, depending on whether the capsule
has wide edges or edge extensions that engage against
the edges of the bell 6 or a configuration with narrow
edges, such that the edges of the bell do not meet
complementary edges of the capsule. In Figure 1, the
device 1is 1n a configuration 1in which the capsule has
wide edges or extensions 36 to push back the bell 6 and
thus stop the pilercing and injection element 5 1n a
position of introduction close to the entry of the
capsule 3. Such a position makes 1t possible to 1nject
the fluid substantially at the entry to the bed of
substance, which 1s very suitable for ground products

to be extracted, for example.

Figure 2 shows a configuration 1n which the capsule has
narrower edges that allow the bell 6 to pass along the
capsule support when the device 1s closed, without
pushing 1t back. In this case, the piercing and

injection element 5 18 allowed to reach a deeper
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position 1nside the capsule 3. Such a position is
advantageous for wetting the substance via 1ts base,
thus gradually breaking up the mass of substance. For

soluble substances, for example, such a wetting method

1s particularly efficient.

Figures 3 to 5 show, 1n detail, a preferred embodiment
of the piercing and 1injection element 5 with which the
device of the 1nvention 1s equipped. It can be seen in
particular in Figure 3 that the pilercing and injection
element 5 comprises a tubular body 80 defining a
central passage or channel 80a for receiving a liquid
under pressure symbolized by the arrow L coming from a
ligquid supply, typically a hot water supply for a

device (not shown).

The proximal end 5a comprises an orifice 82 opening
into the channel 80a and in which i1s force-fitted, 1n a
leaktight manner, a nozzle 84 for connecting to the

water supply of the device.

The distal end 5b of the element 5 1s arranged in the
form of a valve comprising a movable closure means 86
designed to close off the distal part of the channel
80a, 1n a first position called the rest position
(Figures 3 and 4) and, 1in a second position called the
workK position, to open under the effect of the pressure
from the liquid L against an elastic element 90 so as
to free a distal orifice or passage 92 (Figure 5) and

create a layer of liquid 94 sprayed through the passage
92.

The closure means 86 has an end part 86 of generally
conical shape ending in a point and a rear guide part
96 sliding in the channel 80a of the tubular body 80.
The function of the pointed portion 88 of the closure
means 86 1s to pilierce the entry membrane 35 of the

capsule 3 when the device is used, while the function
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of the rear part 96 1s to guide the movement of the

closure means in the tubular body 80.

It can also be seen in Figures 3 to 5 that the pointed
portion of the closure means 86 has an external
peripheral surface 98 1lying 1n the extension of the
external peripheral surface of the tubular body 80.
This configuration makes 1t easier to extract the
plercing element 5 from the capsule 3 and to prevent
the closure means 86 from catching on the film 35

during this extraction.

The closure means 86 further comprises, behind 1its
pointed end, a shoulder surface 100 that may bear
against an annular surface 104 of complementary shape
made at the distal end of the tubular body 80 when the

closure means 1s 1in 1ts rest position.

The rear guilide part 96 of the closure means comprises
openings 102, so that the ligquid can flow from the
proximal orifice to the shoulder surface 100 and into

the capsule through the passage 92 when the closure

means 86 1s 1in 1ts work position.

The clogsure means 86 1s moreover associated with the
elastic element 90 lying in the channel 80a that
returns the closure means 86 to 1ts rest position, 1in
which the shoulder surface 100 Dbears against the
annular surface 104 to eliminate the passage 92 and
seal the channel 80a closed. According to a variant
that has not been shown, a seal may be inserted between
the shoulder surface 100 and the annular surface 104.
The elastic member 90 preferably comprises a helical
spring a first straight end of which, extending along
the longitudinal axis of the channel 80a, 1s fastened
to the rear guide part 96, for example by being driven
into 1t, and a second end of which is fastened inside

the tubular body. In the example shown, the second end
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1s hook-shaped and is hooked over a pin 106 that 1is
driven transversely into the tubular body at the

orifice 82.

In the example shown, the pilercing and 1njection
element 5 1s placed substantially at the centre of the
housing receiving the capsule 3 and the openings 102
made 1n the rear guide part 96 are arranged so as to
produce a multidirectional divergent spray 1n the form
of a layer of 1liquid 94 extending continuocusly around
the periphery of the pointed part of the element 5.
This configuration makes 1t possible to spray the
substance contained 1n the capsule 3 i1in a homogeneous

circular manner.

Since the size of the opening of the passage 92 depends
on both the pressure at which the ligquid L 1is injected
into the element 5 and the return force of the elastic
element S0, these two parameters may be adjusted to
obtain a 1liquid layer having a desired thickness.
Preferably, these parameters will be adjusted to obtain

a liquid layer 94 of less than 0.5 mm, typically

0.3 mm.

As a variant, the openings 102 in the rear guide part
96 may also be configured so as to create a liquid
layer of different shape, for example in the shape of a
circular sector, particularly in the case where the
piercing and injection element 5 is no longer placed at
the centre of the housing receiving the capsule 3, but

at the periphery of the said housing.

Figures 6a and 6b show a variant embodiment of the
plercing and injection element, designated by the
reference 110, that can be used 1n a device according
to the 1nvention. As can be seen in these figures, the
plercing and 1injection element 110 comprises injection

means 112 that produce a divergent jet in the form of a
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thin layer of liquid. These means 112 comprise, 1in the
example shown, two fixed slots 112a and 112b that
extend transversely to the longitudinal direction of
the element 110 and communicate with the liquid intake
channel 114. The term “fixed slot” means a slot whose
size and shape do not vary overy time. The two slots
each cover a complementary angular sector so that
together they cover a sector of 360 degrees. The
piercing and 1injection element 110 thus produces a
divergent jet extending over a circular sector that 1is
sufficiently wide to wet substantially all of the
substance 1n the upper part of the capsule,
particularly when 1t 1s placed at the centre of the
capsule. For reasons connected with the manufacture of
the element 110, 1t will be noted that the slots 112a
and 112b are offset heightwise from one another. It
goes without saying that the number and shape of the
slots are not limited to the example described and that
the person skilled in the art may envisage a different
number and shape of slots as long as they produce a jet

covering the desired angular sector.

It will be noted that the slots 112a and 112b are each

arranged so that the thin layer of ligquid is produced

substantially continuously over an angular sector of
360 degrees. Moreover, these slots are arranged to
produce a layer of liquid whose thickness is less than
or equal to 0.5 mm and preferably less than 0.3 mm. For

this purpose, each slot will Dbe preferably around
0.5 mm high.

According to an advantageous embodiment (not shown) of
this variant embodiment, the axis of the slots 112a and
112b defining the direction of the jet of liguid makes
an angle of between 0° and 25° with the horizontal, and
preferably an angle of around 15°. The liquid injected
by these orifices 1s thus directed upwards and is first

reflected off the underside of the film 35 and then
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directed down towards the bed of sgubstance in a wmuch
more dispersed state. In this way, the substance 1s wet

even more homogeneously.

Naturally, 1t 1is also possible to envisage placing the
piercing and injection element 110 1in an off-centred
position within the capsule, more precisely near the
side wall of the latter. In this case, one or more
slots will be directed towards the centre of the
capsule to produce a plurality of divergent jets that
overlap to form a thin layer of liquid that sprays and
wets the substance contained in the upper part of the
capsule over an angular sector of between 120 and 360°,

preferably around 180°.

It 1s also possible to envisage creating the thin layer
of ligquid by means of a plurality of separate, discrete
orifices distributed 1in sufficient numbers over an
angular sector through the piercing and injection
element. The orifices will then have to be close enough
together not to create zones of air but, on the
contrary, to form a relatively continuous layer of

ligquid.

The 1nvention 1s of course not limited to the
embodiment described above and 1t will be understood
that various modifications and/or improvements that are
obvious to those skilled in the art may be made to it
while remaining within the scope of the invention

defined by the attached claims.
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CLAIMS

Device for preparing a beverage from a food
substance, such as a substance to be extracted
and/or dissolved, contained in a capsule, the said
device comprising a housing for receiving the
capsule, at least one piliercing and 1njection
element having a channel for receiving a liquid
under pressure, the said piliercing and 1njection
element being designed to project 1nto the said
housing and pierce a face of the capsule 1n at
least one position of operation of the device so as
to allow a ligquid to be introduced 1into the said
capsule from the said channel, the said device
being characterized 1in that the pilercing and
injection element has a distal end arranged 1in the
form of a valve having a closure means with an end,
the said valve being designed to close off the said
channel 1n a first position, <called the rest
position, and to open under the effect of the
pressure from the liquid against an elastic element
sO as to free a passage as a function of the
pressure and thus create a layer of ligquid sprayed
through the said passage 1n a second position,

called the work position.

Device according to Claim 1, characterized in that
the pilercing and 1njection element is placed
substantially at the centre of the capsule housing
and 1s designed to produce a multidirectional

divergent spray in the form of at least one layer

of liquid.

Device according to Claim 1 or 2, characterized in
that the thin layer extends continuously around the
periphery of the pointed part and sprays the
substance contailned 11 the capsule in a

substantially circular manner.
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Device according to one of Claims 1 to 3,
characterized in that the piercing and 1njection
element comprises a tubular body defining the said
channel, in that the tubular body comprises a

proximal orifice for connection to a liquid 1intake

and a distal orifice defining the said passage with
the said pointed part, the distal orifice and the
proximal orifice being linked by the said channel,
and in that the said closure means has a rear guide

part that slides in the said tubular body.

Device according to one of the preceding claims,

characterized in that the pointed end comprises an
external peripheral surface lying in the extension
of the external peripheral surface of the said
tubular body.

Device according to Claim 5, characterized 1in that
the said closure means comprises, behind 1ts
pointed end, a shoulder surface that may bear
against an end annular surface of the said tubular
body and in that the said rear guide part comprises
openings allowing a liquid to flow from the
proximal orifice to the said shoulder surtace and

through the said passage in the work position.

Device according to one of Claims 6, characterized
in that the shoulder surface of the closure means
is held against the said annular surface by the
salid elastic element 1n the absence of pressure

from the 1ligquid, the channel then beling sealed

closed.

Device according to one of Claims 6, characterized
in that the elastic element comprises a helical
spring lying 1in the sailid channel and 1n that the

sald spring 1s fastened to the said rear guide part
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of the closure means by a first end and to a hook

element integral with the tubular body by a second

end.

Device according to any one of the preceding
claims, characterized in that the liquid layer has
a thickness of 1less than or equal to 0.5 mm,

preferably less than 0.3 mm.

Device for preparing a beverage from a food
substance, such as a substance to be extracted
and/or dissolved, contained in a capsule, the said
device comprising a housing for receiving the
capsule, at least one pilercing and 1njection
element having a channel for recelving a liquid
under pressure, the said pilercing and 1njection
element beling designed to project 1nto the said
housing and pierce a face of the capsule 1in at
least one position of operation of the device so as
to allow a liquid to be 1ntroduced 1into the said
capsule from the said channel, the said device
being characterized 1in that the piercing and
1njection element has at least one slot that 1is
transverse to the said piercing and injection
element, the said slot being arranged so as to
inject the liquid into the capsule in the form of
at least one thin layer extending in a continuous,
divergent and multidirectional manner, covering a

spray surface 1n an arc of a circle inside the

capsule.

Device according to Claim 10, characterized in that
the said slot extends over an angular sector of

between 30 and 180 degrees.

Device according to Claim 11, characterized in that

the pilercing and injection element also comprises a

second transverse slot.
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Device according to Claim 12, characterized 1in that

the said second slot is placed at a different level
to the first slot along the said pilercing and

injection element.

Device according to Claim 13, characterized 1n that
the said second slot covers an angular sector that
is complementary to that of the first slot so that

together they cover a sector of 360 degrees.

Method of wetting and/or dissolving a substance

contained in a capsule for producing a beverage

consisting, by means of a piercing and 1njection
element, 1in piercing the capsule and 1njecting a
liquid under pressure 1into the capsule to wet
and/or dissolve the substance,

characterized 1in that:

the said piercing and injection element 1s arranged
so as to inject the liquid into the capsule 1in the
form of at 1least one thin layer extending 1n a
continuous, divergent and multidirectional manner,
covering a spray surface 1n an arc of a circle

1nside the capsule.

Method according to Claim 15, characterized in that

the thin layer covers a spray surface of between 30

and 360 degrees inside the capsule.

Method according to Claim 16, characterized 1n that
the thin layer covers a spray surface of between

120 and 360 degrees 1inside the capsule.

Method  according to Claims 15, 16 or 17,
characterized 1n that the thin layer has a
thickness o©of less than or egual to 0.5 mm,

preferably less than 0.3 mm.
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19. Method according to one of Claims 15 to 18,

characterized 1in that the slot 1s fixed.

20. Method according to one of Claims 15 to 19,
characterized in that the slot 1s opened only 1in
response to the 1njection of fluid under pressure

into the injection and plercing element.
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