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Beverage preparation device having a closing mechanism

with force demultiplying means

Field of the invention

The present invention relates to a device for preparing a
beverage from a food ingredient provided to the device
within a capsule. More particularly, the invention relates
to such a device comprising an improved closing mechanism
for enclosing the capsule, said closing mechanism
comprising force demultiplying means for adjusting the
closing force applied by an operator which is necessary to

enclose a capsule within the device.

Background of the invention

Devices for preparing a beverage by injecting pressurized
fluid to a capsule are well-known, especially in the field
of producing coffee or coffee type beverages. In addition,
other substances such as chocolate or milk ingredients can
be extracted or dissolved to form a Dbeverage. The
advantages of such a system are in particular the
conservation and freshness of the ingredients, as well as
the possibility of facilitating the operations when

preparing the beverage.

The method of preparing the beverages using such a device
is in principle as follows. The capsule is usually first
inserted into a capsule receiving chamber or a receptacle

of the beverage preparation device. After that, a water



10

15

20

25

30

2/29

injecting means, such as a needle connected to the liquid
supply of the device is introduced through or pierces a
face of a capsule to inject a hot or cold ligquid, in order
to make the ligquid interact with the ingredients within
the capsule. The 1liquid Dbeverage resulting from this
interaction is then discharged through a delivery face of
the capsule. For example, the delivery face opens due to
the internal pressure in the <capsule generated by
injecting the 1liquid or, alternatively, the face 1is

already permeable by virtue of its structure.

It should be understood that the interaction between the
liquid and the ingredients within the capsule can be
dissolving, extraction, dilution, mixing or any other
interactions in order to prepare a beverage by means of

ingredients provided within the capsule.

The term "capsule" 1is meant to be any sort of portioned
packaged food ingredients such as an aluminium and/or
plastic food <container, a filter paper pod or a

combination thereof.

In general, a device for applying the above outlined
interaction principle of beverage production is equipped
with a closing mechanism in order to enable an enclosure
of the capsule within the receptacle of the device. Such a
closing mechanism usually comprises at least two enclosing
members which can be moved relatively to each other and
wherein the enclosing members may assume an open insertion
position for inserting a capsule into the receptacle of
the device and a closed enclosing position for enclosing
the capsule within the receptacle of the device. In the

enclosing position, the capsule is usually placed in fluid
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pressure tightness with the enclosing members which
comprise water injection means for supplying water in the
capsule. For operating such a closing mechanism, the
mechanism wusually comprises lever means which enable a
user to transmit a force from the operator to the
enclosing members in order to enclose the capsule within

the receptacle.

WO 2005/004683 for example relates to a device for
extracting a capsule comprising a knee-joint mechanism
directly 1linked to a lever of the device in order to
enclose a capsule by means of a first enclosing member
which 1is movable with respect to a second enclosing

member.

The disclosed embodiment of the device however suffers the
disadvantage that a high force is required on the lever to
close the extraction head. Thereby, the pressure remaining
in the capsule must be overcome to pass the hard point of
the knee-joint mechanism. Moreover, the rubber sealing
provides an elastic force to be overcome when the
injection part is pressed on the capsule which has to be

countered in opening.

It is therefore desirable to provide force demultiplying
means which are suitable for varying a transmission ratio
between the lever and the enclosing members in order to

facilitate the closing movement of the lever.

WO 2007/135136 for example refers to such device having a
closing mechanism comprising additional force transmission
means associated to the lever and arranged to de-multiply

the force applied by the lever on a knee-joint mechanism
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that compensates for the increase of the force needed for
closing the holding parts on the capsule. Thereby, the
lever 1is attached to intermediate connecting rods for
amplifying the lever force applied on the first axis of
the knee-joint. The dimensions of the rods and the
positions of the axis are thereby specifically designed
for providing a constant force amplification. In WO
2007/135136, the angular path of the lever must Dbe
relatively high, in particular of at least 90 degrees from
a full opening of the head enabling the insertion of a
capsule to the full closure of the head about the capsule
in a fluid tight manner. In other words, the user must
pull the lever at about 90 degrees to fully open the head
and must be able to insert a capsule between the holding
members or remove a capsule holder from the head (either

manually or by capsule ejection means) .

For instance, when the device is placed in a confined area
(e.g., in a small kitchen or in a niche below a cupboard),
it is desirable to reduce the amplitude of movement of the
lever and ensure the full, unhindered operation of the

device in such area.

Hence, there is a need for proposing a solution consisting
of rendering the closure even easier. There is also a need
for reducing the angular path of the lever so that
opening/closing can be done more straightforward and with

much less handling.

The present invention therefore aims at providing a

solution to the above-described problems.
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The invention also aims at other objects and particularly
the solution of other problems as will appear in the rest

of the present description.

Object and summary of the invention

The invention proposes a device for preparing a beverage
from a food substance contained in a capsule by feeding a
liquid into the capsule provided to the device, said
device comprising an extraction head which comprises:

a first and second enclosing members delimiting a
receptacle for enclosing a capsule,

a closing mechanism to act on at least one of the
enclosing members in relative displacement of the
enclosing members, between an open position of the
receptacle and a closed position of the receptacle (25)
with the capsule positioned therein,

the closing mechanism further comprising a locking
means, a lever and force demultiplying means for
transmitting a movement of the lever into the relative
displacement of the enclosing members,

wherein the demultiplying means are designed to vary
a transmission ratio of the closing mechanism acting
between the lever and at 1least one of the enclosing

members.

In a preferred mode of the invention, the demultipliying
means connects the lever to the locking means by a cam-
type mechanism forming a free sliding arrangement which is
designed such that the lever distance (B) acting on the
demultiplying means (11) is reduced progressively along

with the closure movement of the lever.
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The closing mechanism of the device <can be wused to
selectively enclose the capsule within the receptacle of
the device, by means of a relative displacement of the
first and second enclosing member defining the receptacle
or capsule-receiving chamber of the device. The closing
mechanism can assume an open insertion position for
inserting a capsule 1into the receptacle and a closed
injection position for enclosing the capsule within the
receptacle. Furthermore, the enclosing members of the
closing mechanism are designed for being moved Dbetween
said open insertion position and said closed injection
position. Accordingly, by usage of the closing mechanism,
the capsule provided to the receptacle of the device can
effectively be enclosed between said enclosing members and
thereby be effectively pierced by the injection member of
the device connected to one of the enclosing members. Such
an injection element can be a needle designed to pierce an
upper face of the capsule which is therefore connected to

the upper one of said enclosing member.

When the closing mechanism is 1in the open insertion
position, the enclosing members are spaced apart from each
other in order to enable the insertion of the capsule into
the receptacle. To enclose the —capsule within the
receptacle, the closing mechanism may be operated thus
enabling a relative movement of the two enclosing members.
During said operation of the closing mechanism in order to
enclose the capsule, the enclosing members are approached
with respect to each other. A first enclosing member 1is
preferably mounted mobile relative to the head (e.g., to a
chassis of the head) and connected to the <closing
mechanism. Preferably, the second enclosing member 1is

fixed relative to the extraction head. More preferably,
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the first enclosing member is an upper enclosing member
connected to the closing mechanism whereas the second
enclosing member is a lower member. The second enclosing
member can be removably fixed to the head to facilitate
insertion of the capsule in the receptacle remotely from

the head.

As the closing mechanism further comprises force
demultiplying means, the manual force necessary on the
lever to enclose the capsule between the enclosing members
of the receptacle can be effectively diminished during the
actual closure movement. Furthermore, as the force
demultiplying means is a cam-type mechanism forming a free
sliding arrangement with the lever, the angular path of

the lever can be significantly diminished.

The force demultiplying means are thus designed to vary a
transmission ratio of the closing mechanism. Thereby, it
should be understood that the term ‘transmission ratio’
refers here to the ratio between two forces measured on
two mechanically linked components of a mechanical system.
In particular, the transmission ratio from the actuation
force on the lever to the closing force appearing between
the enclosing members is varied continuously and
monotonously throughout the motion range of these said
components. Preferably, the transmission ratio between the
actuation force and the closing force 1is largest at the
open position of the lever and is smallest at the closed
position of the lever. Thereby the closure of the device
is greatly facilitated for the user in particular at the
final stage of the closure where the largest closing force

is required for providing a secured closure.
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The variation of the transmission ratio ©provides a
variation of the displacement ratio in such a way that the
displacement of the point of actuation of the lever to the
relative displacement of the closing members is wvaried
continuously and monotonously throughout the motion range
of these components. Preferably, the displacement ratio
between the actuation displacement and the closing
displacement is smallest at the open position of the lever

and is largest at the closed position of the lever.

Hence, not only the closure movement of the lever and
thus, the enclosing of the capsule between the enclosing
members 1is facilitated, but also the opening movement of
the lever when a user 1intends to separate the enclosing

members with respect to each other.

Moreover, due to the sliding arrangement of the force
demultiplying means, the necessary angular path of the
lever used for enclosing the capsule by bringing the
enclosing members to their injection position is
minimized. Accordingly, an operator may enclose the
capsule within the receptacle of the device by means of a
relatively short rotational movement of the lever with

respect to the device.

Therefore, the lever of the closing mechanism can be
manipulated with one or two fingers in a very easy way,
just by pushing the lever of less than 65 degrees. Thus, a
more convenient enclosing of the capsule within the
receptacle of the device 1is enabled and hence, the
usability of the device in a confined area (e.g. 1in a
small kitchen or in a niche Dbelow a cupboard) can be

significantly enhanced.
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The "locking means" 1s to be understood as a mechanism
enabling to close the enclosing members about the capsule
in a stably locked position. In a preferred embodiment,
the locking means of the closing mechanism is a knee-joint
mechanism comprising two rods, e.g., an upper and a lower
rod, connected by an axle. It is thus possible to provide
a space saving closing mechanism which is connected at
least to a first one of the enclosing members. The second
enclosing member 1is preferably provided at a fixed
position inside the extraction head of the device. Hence,
a relative movement of the first and the second enclosing
member 1is enabled. In other possible embodiments, other
locking means can replace the knee-joint mechanism such as
a mechanism with hooks or 1latches, or an eccentric to
close the two enclosing members in the stable position of

closure about the capsule.

The sliding engagement can be formed by a cam path
connecting the lever and a connecting extension member of
the knee-joint mechanism which is preferably connected to
an upper rod of the knee-joint mechanism such that a
movement of the extension member is directly transferred

to said upper rod.

In a preferred embodiment, the cam path is a linear or
curved recess formed in a lateral extension member of the
lever designed to guide a linear or curved movement of the
connecting extension axis of the extension member of the

knee-joint mechanism.

Thereby, the force demultiplying means are preferably

designed to vary a distance between the rotational axis of
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the lever and the connecting extension axis of the knee-
joint mechanism. In particular, the force demultiplying
means are preferably designed such that the distance
between the rotational axis of the 1lever and the
connecting extension axis of the knee-joint mechanism is

diminished along with the closure movement of the lever.

As said distance diminishes as the lever closes, the
levers' displacement is compensated and thus, a smaller
rotational path of the lever for the closure movement and
thus, for transferring the enclosing members between their
open insertion position and their closed position, is
obtained. Thereby, the angular path of the lever necessary
for the closure respectively opening movement lies

preferably between 20 and 65°.

In a preferred embodiment, the device further comprises
adjustment means connected to at least one of said
enclosing members in order to adjust the relative position
of the enclosing members, in particular, to compensate for
the variations of dimensional tolerances. Furthermore,
the adjustment means may further enable the control of the
closing force of the closing mechanism in the closed
position, in particular, when the closing mechanism forces
against a spring biasing element such as a rubber-elastic
joint (e.g., a layer or o-ring) placed on the enclosing

member.

In a preferred embodiment, the axle connecting the upper
and the lower rod of the knee-joint mechanism is an
adjustable eccentric means. Therefore, by turning the

eccentric axle, the arrangement and in particular the
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distance between the upper and the lower rod of the knee-

joint mechanism can be modified.

Accordingly, the biasing force of the knee-joint mechanism
when being in its closed position can be regulated by the
eccentric axle and hence, the biasing force of the closing
mechanism when being in its closed position can be adapted

to the needs of a user of the device.

With a device according to the present invention, it is
possible to enable an interaction between liquid supplied
by the device and ingredients contained in a capsule
provided to the device through an aperture at the
extraction head. In a preferred mode, the internal
pressure within the sealed capsule which is built up due
to the liquid supplied to the capsule causes a lower face
of the capsule to open and thus enables the output of the
beverage to be prepared. Thereby, the injection of the
liquid provided by the device takes place at an upper face
of the capsule which can be pierced by an injection member
of the device situated preferably at the first enclosing
member. In a possible alternative, the capsule may already
have an inlet port and the injection of ligquid can be done
by connecting an injection member such as a tube to an
inlet port of the capsule. As already described, the
output of the beverage to be prepared takes place at a
lower face of the capsule thus, enabling a direct flow of
the liquid. Accordingly, a container such as a cup can be
placed beneath the capsule 1in order to receive the

beverage to be prepared.

It should be understood that the device 1is preferably

operated with a capsule containing ground coffee, soluble
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coffee, cocoa, chocolate, tea, milk ingredients and
combinations thereof which can be made to interact with
ligquid injected into the capsule in order to prepare a
beverage. The 1listed ingredients can be in the form of
powder or liquid concentrate. Moreover, the capsule can be
a capsule which delivery face is opened after the capsule

is inserted into the device.

Brief description of the drawings

Further features, advantages and objects of the present
invention will come apparent for the 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 shows a device for beverage preparation
according to the present invention in side

view.

Fig. 2 1is a schematic figure of the closing

mechanism according to the present
invention.
Fig. 3 shows a preferred embodiment of the

closing mechanism according to the present
invention, wherein the enclosing members are

in their capsule insertion position.

Fig. 4 shows the embodiment according to figure
3, wherein the enclosing members are brought

almost in their closed position.
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Fig. 5 shows an assembly drawing of the
extraction head according to figures 2 and 3

in perspective side view.

Detailed description of the figures

Figure 1 shows a beverage preparation device 50 according
to the present invention in side wview. The device 50
comprises a housing 50a containing at least water heating
means 60, e.g. a boiler, a pump 70 and control means 80.
Further the device comprises a reservoir 40 connected to
the device, an extraction head 20 and a base 50f which is
preferably provided with feet for standing the device
thereon in a stable manner. The device further comprises a
stand 50d for a receptacle such as a cup having an upper
surface 50e provided with a grid 50g on which the

receptacle is positioned.

The reservoir 40 1is provided in order to supply liquid
such as water to the heating means 60 and the pump 70, and
hence to the extraction head 20 of the device 50. Inside
the extraction head 20, an injection element 18 (see fig.
3) is provided which is connected to the pump 70. Hence,
when liquid 1is provided to said injection element 18, a
capsule 24 pierced by the injection element 18 can be
effectively provided with liquid and a beverage can be
prepared from the ingredients within the capsule 24.
Preferably, the reservoir 40 is connected to the device in
a detachable manner and has an inlet 40b in order to fill
liquid into the reservoir. The reservoir 1is preferably
provided with a handhold 40a for facilitating the handling
of the reservoir 40. Thus a user can handle the reservoir

40 in a convenient way during water refilling. An outlet
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40c which 1is preferably situated at the bottom of the
reservolir 40 enables a connection between the reservoir 40

and the device 50.

The extraction head 20 of the device comprises a chassis
onto which is mounted a lever 21 connected to a closing
mechanism 1 (see fig. 2) for enclosing the capsule 24 in
the device 50. The head can further comprise a pump
control lever 27 (or other actuating means) for
selectively supplying either cold or hot water to the
extraction head 20 and hence to the capsule 24. The lever
21 as shown in figure 1 is in a closed position, thereby
enclosing the capsule 24. The control lever 27 1is
connected to a wvalve such as a peristaltic wvalve for
supplying heated or non-heated water to the head. The
control lever further controls the activation of the pump
via switches for instance. Hence, the control lever 27 may
be switched over from a neutral position to a first
position choosing hot water or to a second position
choosing cold water by moving the control lever 27 to the
left or to the right when seen in front-rear direction of
the device 50. Accordingly, a user can choose whether to
provide cold or hot water to the capsule 24 provided to
the device in order to prepare a cold or hot beverage. For
enabling the movement of the control lever 27, the housing
50a of the device 50 provides a groove 27a at the

extraction head 20.

As can be seen in figure 1, a capsule-holder 30 may be
inserted into the aperture 22 of the extraction head 20 in
order to provide a capsule 24 housed in a cup portion 33
for receiving the capsule 24 in a cavity 25 of the portion

and comprising a lower aperture 24a for the delivery of
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the beverage (see fig. 3) of the extraction head 20. A
handhold 32 is connected to the capsule-holder 30 in order
to enable a convenient handling of the capsule-holder 30.
Furthermore, the capsule-holder 30 1is furnished with a
front cover 31, which covers the aperture 22 when the

capsule-holder is inserted into said aperture 22.

The device further comprises a main switch 50b and a
plurality of control indicators 50c which may inform the

user about the operating status of the device 50.

Figure 2 is a schematic figure of the closing mechanism 1
according to the present invention. The closing mechanism
1 comprises a lever 21 which can be rotated about its
rotational axis L which 1s preferably fixed to the
extraction head 20 (i.e., a chassis of the head). The
point of activation P of lever 21 is the theoretical point
at which the user preferably grabs the lever 21 in order

to rotate it about its rotational axis L.

Furthermore, the closing mechanism 1 comprises locking
means 13 which are used to enable a relative movement of
the enclosing members 10a,10b. Moreover, the locking means
13 enable to place the closing mechanism 1in a stable
locked position of no return when a capsule 24 (see figure
3) i1s to be enclosed by the enclosing members 10a,10b. The
locking means 13 is here represented by a knee-joint
mechanism however other locking means could be envisaged
such as an eccentric member acting on enclosing member

10a.

The knee-joint mechanism 13 comprises an upper rod 1l4a

which 1is preferably an L-shaped member able to rotate
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about a rotational axis K which 1is preferably fixedly
arranged with respect to the extraction head 20 of the
device. Moreover, the knee-joint mechanism 13 comprises a
lower rod 14b which is movably connected to upper rod 1l4a
by means of an axle 15. Thereby, the lower rod 14b is
pivotally connected to a first enclosing member 10a of the
device Dby pivot means 16. The enclosing member 10a is
connected to the extraction head 20 of the device by pivot
means 19. The pivot means 16 of the knee-joint mechanism
13 can be placed anywhere between the periphery and the
centre of the member 10a but preferably distant from pivot
means 19 linking the two enclosing members 10a, 10b. It
should be noted that pivot means 19 can also have a degree
of 1liberty in any axial direction (vertical and/or
horizontal axis) to facilitate the positioning of the
enclosing member 10a relative +to the other enclosing

member 10b.

At a rear portion of the lever 21, i.e. at the part of the
lever 21 which extends from point P beyond the rotational
axis L, the L-shaped upper rod 14a is connected to the
lever 21 by means of an axle E. Thereby, axle E 1is
preferably designed to be moved with respect to lever 21
during a rotational movement of the lever. In particular,
axle E 1s preferably designed as being a cam-type
mechanism which enables a free-sliding engagement of the
lever 21 and the upper rod l4a of the knee-joint mechanism
13. Accordingly, a distance B which refers to the distance
between axle E and rotational axis L of the lever 21 is
varied during the rotational movement of lever 21 and
knee-joint mechanism 13. Preferably, distance B is reduced

progressively along with the closure movement of lever 21.
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It should be understood that the rotational axes L, E, K,
15, 16 and 19 of the closing mechanism 1 are arranged

parallel to each other.

As depicted in figure 2, axle E connecting the lever 21
and the knee-joint mechanism 13 1is preferably arranged
rearwards from the rotational axis L and K of the closing
mechanism 1 and thus, beyond a vertical plane Pv in which
axis L 1is arranged. Accordingly, axle E connecting the
lever 21 and the knee-joint mechanism 13 is preferably not
arranged between their rotational axes L,K but offset

rearwardly.

During a rotation of lever 21 about axis L, a closing
force 1is transmitted from the lever to the knee-joint
mechanism 13 by means of axle E. Accordingly, the knee-
joint mechanism 13 rotates about axis K, thereby
transmitting a closing force from the knee-joint mechanism
13 to the enclosing member 10a by means of pivots 15 and
16. Accordingly, the enclosing member 10a is rotated about

pivot means 19.

It should be noted that the direction of movement of the
lever could be different from up-and-down but the lever
could as well be arranged in direction differently such as

to be able to rotate along a vertical axis.

Figure 3 shows a preferred embodiment of the inside of the
extraction head 20 of the device 50 in cross sectional
side view, whereby the closing mechanism 1 of the device

is in its open capsule insertion position.
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In the shown embodiment, the capsule 24 is provided to the
device 50 by means of a capsule-holder 30 which is
inserted into the aperture 22 of the chassis 20 of the
extraction head (see figure 1). As a vresult of the
insertion of the capsule holder in the chassis 20, two
enclosing members 10a, 10b are thus arranged in order to
enclose the capsule 24 within a cavity 25 of the
extraction head 20. The capsule 24 is thus enclosed by a
first enclosing member 10a and a second enclosing member
10b. In this preferred embodiment, said second enclosing
member 10b comprises the capsule holder 30 and guiding
means provided within the aperture 22 of the extraction
head 20 in order to keep the capsule-holder 30 inserted
into the aperture 22 in a fixed position within the
extraction head 20. In another preferred embodiment,
wherein the capsule 24 is inserted into the aperture 22
and thus provided to the cavity 25 by hand, the second
enclosing member 10b may be designed as guiding means for
directly receiving the capsule 24 provided by a user.
Thus, in such other preferred embodiment, a capsule 24 may
as well be effectively enclosed with a capsule-holder 30

being already in place within the aperture 22.

The first enclosing member 10a is connected to the closing
mechanism 1 in order to enable a relative movement of the
two enclosing members 10a, 10b. Hence, the second
enclosing member 10b 1is situated at a fixed position
within the aperture 22 of the extraction head 20, whereas
the first enclosing member 10a can be moved relatively to
the second enclosing member 10b. Preferably, the first
enclosing member 10a can be lowered or, respectively be
lifted, 1in order to move towards or, respectively move

away from the second enclosing member 10b. Accordingly,
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the enclosing members 10a, 10b are designed for being
moved between an open insertion position as shown 1in
figure 3 in which a capsule 24 or a capsule-holder 30
housing said capsule 24 is inserted into the cavity 25 of
the device and a closed injection position (see figure 4)
in which the capsule 24 is enclosed and pierced by the
needle element 11 provided at one of the enclosing members
10a, 10b. Thereby, the first enclosing member 10a is the
upper enclosing member and the second enclosing member 10b

is the lower enclosing member.

The closing mechanism as shown in figure 3 1is 1in 1its
opened state in which the upper enclosing member 10a is in
its upper position. Hence, the 1injection needle 18a
connected to a liquid supply 18 and provided at the upper
enclosing member 10a 1is prevented from piercing the
capsule 24 which is housed by the cup portion 33 of the
capsule-holder 30.

In order to enable a relative movement of the enclosing
member 10a,10b, the closing mechanism 1 connected to the
enclosing member 10a comprises pivoting means 19 arranged
in vicinity of the back wall 17 of the extraction head 20

and a lever 21 to operate the closing mechanism 1.

The closing mechanism 1 as shown in figure 2 preferably
comprises a knee-joint mechanism 13 which 1is connected
between the lever 21 and the upper enclosing member 10a.
Of course, any other closing or transmission mechanism may
be connected at least one of the enclosing members 10a, 10b
in order to enable a relative movement of the two

enclosing members 10a,10b.
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As already described with respect to figure 2, the knee-
joint mechanism 13 preferably comprises an upper rod l4da
and a lower rod 14b which are movably connected to each
other by means of an axle 15. Thereby, one arm 1lb of the
L-shaped upper rod 1l4a is preferably extending to the rear
side of the extraction head 20, i.e. in the direction of

the back wall 17.

As can be seen in figure 3, the upper rod of the knee-
joint mechanism 13 1is connected to a lateral extension
member 2la of the lever 21 by transmission means 11. Said
transmission means 11 comprise a cam path 1la formed in
the lateral extension member 2la of the lever 21 and an
extension axle E connected to arm 1lb of the knee-joint
mechanism 13. Thereby, the extension axle E is slidably
arranged within the cam path 1la in order to transfer a
force exerted on the lever 21 to the knee-joint mechanism
13. The extension axle E can structurally be formed of two
protrusions extending from the pair of arms 1lb and
engaging in recesses of the cam path 1lla provided in the
lever extension 2la of the lever (figure 5). Therefore,
the cam path 1lla is preferably a linear recess of constant
diameter and depth formed in the lateral extension member
2la of the lever 21. The linear recess may be provided
with retaining means to prevent the guided extension axle
E respectively cam means forming said axle E from leaving

the cam path 11la.

When a user of the device intends to enclose the capsule
24 within the cavity 25 and thus, between the enclosing
members 10a,10b, the lever 21 1s operated to be brought
from the open insertion position as shown in figure 3 to

the closed position of the lever as indicated in figures 3
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(reference numeral 21’ in dotted lines) or 4 (reference 21

in solid 1line). Thereby, due to the ungeared sliding

arrangement of the invention, the angular path o can be
minimized to enable a quick and easy closing and opening

procedure. Preferably, the angular path o is between 25

and 65 degrees.

During the closing procedure, the user presses the lever
21 down as indicated by arrow Al in figure 3 and the lever
21 1is thus rotated about its fixed rotational axis L.
Accordingly, the force applied onto the lever 21 1is
transmitted by the force demultiplying means 1la,llb from
the lever 21 to the knee-joint mechanism 13 as indicated
by arrow A2. Therefore, the knee-joint mechanism 13 1is
rotated about its fixed rotational axis K and hence, the
lower rod 14b of the knee-joint mechanism 13 exerts a
downwardly acting force onto the upper enclosing member
10a which rotates the enclosing member 10a about the
pivoting means 19 in order to enclose the capsule 24 in

the cavity 25.

During the closing movement, the distance B (see figure 4)
which is defined as the distance Dbetween the rotational
axis L of the lever 21 and the extension axle E of the
knee-joint mechanism 13 which is guided by the cam path
lla diminishes. Hence, with progressing closure of the
closing means 1, the relation of the distance A, (see
figure 4) which is defined as the distance between a point
of contact P (user’s hand) and the rotational axis L of
the lever 21, and the distance B Dbecomes greater.
Accordingly, at the beginning of the closure movement, the

transmission ratio from the lever 21 to the knee-joint
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mechanism 13 is smaller than at the end of the closure

movement.

Hence, at the beginning of the closure movement, when less
force is to be applied, a quick relative movement of the

first and second enclosing member 10a,10b is enabled,

thereby reducing the necessary angular path a of the lever

21.

Figure 4 refers to a state wherein the lever 21 is almost
in its closed position. Thereby, said state Dbeing the
state in which a maximum force is to be applied by the
user to overcome the hard point of the knee-joint
mechanism 13, i.e. the point behind which the upper and
lower rod 14a,14b of the knee-joint mechanism 13 are
stability interlocking. Moreover, pressure remaining in
the capsule 24 must be overcome at said point in order to
pierce an upper face of the capsule 24 by means of the

needle element 18a.

As can be seen in figure 4, the distance B which is wvaried
during the closure movement due to the cam path 1la and
the therein engaged extension axle E 1is diminished when
compared to the open position of the closing mechanism 1
as shown in figure 3. In particular, the distance B is
preferably continuously diminished during the closure

movement of lever 21.

Hence, the force demultiplying means 1la,llb of the
closing mechanism 1 are designed such that the
demultiplying ratio corresponds to the ratio of the in

figure 4 indicated distances A/B x D/C.
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Thereby, as shown in figure 4, the distance D corresponds
to the distance between the fixed rotational axis K and
the extension axle E of the knee-joint mechanism 13.
Moreover, the distance C corresponds to the distance
between the axis K and the rotational axis of axle 15
connecting the upper and lower rod 1l4a,14b of the knee-
joint mechanism 13. Preferably, distances C and D are
preset distances which are not altered during the opening

or closure movement of the closing mechanism 1.

According to the described embodiment, the force
demultiplying means 1lla,llb enable to demultiply the force
of closure of the lever 21 which has to be applied by an
operator of the device. Said demultiplying means are
moreover arranged to particularly enable a high
demultiplying ratio A/B x D/C at the end of the closure
movement such that at the state of the closing mechanism 1
in which the highest force has to be applied by a human
operator, the operation of the lever 21 1s rendered

extremely easy.

Figure 5 relates to an assembly drawing of the extraction
head 20. As can be seen in said figure, the lever 21
preferably comprises two lateral extension members 2la
which are both provided with linear cam paths 1lla at their
inner side surface. To their outer side, the extension
members 2la each comprise a protruding shaft which forms
the rotational axis L of the lever 21. In order to provide
a stable rotational support of the lever 21, said shafts
are supported by dedicated support holes L1 provided at

the extraction head 20.
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The upper rod 14a of the knee-joint mechanism 13
preferably comprises two rearwardly extending arms 1lb
from which lateral outer surfaces a circular cam 1is
protruding. Said cam is designed to be guided within the
cam path 1la of the 1lever 21, thereby forming the
rotational axle E of the knee-joint mechanism 13 (see

figure 4).

Moreover, the upper rod 1l4a preferably comprises a bore
17a into which an axle 17 is connected thereby forming the
rotational axis K as shown in figure 4. The axle 17 1is
fixedly supported by dedicated supporting bore K1l provided
at the extraction head 20.

As can Dbe seen in figure 4, the device may further
comprise adjustment means 23 for varying the closing force
of the enclosing members 10a,10b in the closed position of
the closing mechanism 1 as described in pending European

Application 07 123 482.7.

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. For example, any other closing mechanism
may be applied in order to connect the force demultiplying
means to the upper enclosing member 10a. Moreover, the
lower enclosing member 10b can be any member beneath the
upper enclosing member 10a which 1is provided at the
extraction head 20 and suitable for enclosing a capsule
24. The design of the enclosing members 10a,10b may as

well wvary 1in order to meet different requirements
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regarding the injection conditions of the beverages to be
prepared by piercing the capsule 24. It may as well be
possible to provide more than two enclosing members in
order to enclose a capsule or the like within a receptacle

of the device.
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Claims

1. A device (50) for preparing a beverage from a food
substance contained in a capsule (24) by feeding a liquid
into the capsule (24) provided to the device (50), said
device comprising an extraction head (20) which comprises:

a first and second enclosing members (10a,10b)
delimiting a receptacle (25) for enclosing a capsule (24),

a closing mechanism (1) to act on at least one (10a)
of the enclosing members (10a, 10b) in relative
displacement of the enclosing members, between an open
position of the receptacle (25) and a closed position of
the receptacle (25) with the capsule positioned therein,

the closing mechanism (1) further comprising a
locking means (13), a lever (21) and force demultiplying
means (11) for transmitting a movement of the lever (21)
into the relative displacement of the enclosing members
(10a, 10b),

wherein the locking means (13) is a knee-joint
mechanism connected to at least one of the enclosing
members (10a, 10b), and

wherein the demultiplying means (11) are designed to
vary a transmission ratio of the closing mechanism (1)
acting between the lever (21) and at least one (10a) of
the enclosing members (10a, 10b), characterized in that

the demultiplying means (11) comprise a cam-type
mechanism (lla, E) comprising a cam path (lla) connecting
the lever (21) and an arm (l1llb) of the knee-joint

mechanism (13).

2. A device according to claim 1, wherein the lever is
pivotally connected to the head (20) by a rotational axis
(L) .
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3. A device according to any of claim 2,

wherein the transmission ratio between the actuation
force and the <closing force is largest at the open
position of the lever (21) and is smallest at the closed
position of the lever during a rotational movement of the

lever around its rotational axis (L).

4. A device according to claims 2 or 3, wherein the force
demultiplying means (11) connects the lever to the locking
means (13) by a cam-type mechanism (1la,E) forming a free
sliding arrangement which is designed such that a distance
(B) between a cam (E) of the cam-type mechanism (lla,E)
and a rotational axis (L) of the lever (21) 1is reduced
progressively along with the closure movement of the lever

(21) .

5. A device according to claim 4,
wherein the cam-type mechanism (l1la,E) is arranged
rearwards of a vertical plane (Pv) in which the rotational

axis (L) of the lever (21) is arranged.

6. A device according to claim 1 to 5,

wherein the cam path (lla) is a linear recess formed
in a lateral extension member (2la) connected to the lever
(21) designed to guide a movement of cam (E) connected to

the arm (11b) of the knee-joint mechanism (13).
7. A device according to any of claims 1 to 6,
wherein the knee-joint mechanism (13) comprises an

upper and a lower rod (l4a,l4b) connected by an axle (15).

8. A device according to any of the preceding claims,
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wherein the force demultiplying means (11) are
designed to reduce the angular path (a) of the lever (21)
for transferring the enclosing members (10a,10b) between

their open insertion position and their closed position.

9. A device according to claim 8,

wherein the angular path (a) of the lever (21) lies

between 20 and 65°.

10. A device according to any of the preceding claims,

wherein the device further comprises adjustment means
(23) connected to at least one of said enclosing members
(10a,10b) in order to adjust the relative position of the

enclosing members in closure.

11. A device according to any of the preceding claims,
wherein the capsule (24) contains ground coffee,
soluble coffee, tea, cocoa, chocolate, milk ingredients

and combinations thereof.

12. A device according to any of the preceding claims,
wherein the capsule (24) is a sealed capsule which is
opened after liquid is being inserted into the capsule

(24) due to the rise in pressure in the capsule.



