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(57) Abrege/Abstract:
The present invention proposes In a first aspect a device for the preparation of a liquid food or beverage, said device comprising: a

housing (20), a pump (1), a pump support (/) securing the vibrating pump (1) to the housing (20), a rigid duct (8) that Is connected
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(57) Abrege(suite)/Abstract(continued):

by means of an elastic sealing member (10) to the housing and to an inlet (4a) or an outlet (4b) of the pump (1), wherein the pump
support (/) comprises an elastic support member (7a) for resiliently supporting the vibrating pump chamber (2) in the housing (20).
In a second aspect, the invention proposes a device for the preparation of a liquid food or beverage, the device comprising a pre-
suction chamber (14) connected to a liquid inlet (4a) of a pump (1) and being designed to intermittently provide liquid to said liquid
Inlet (4a). In a third aspect, the invention proposes a device for the preparation of a liquid food or beverage, the device comprising a
connector (9) which comprises at least one elastic sealing member (10) designed to absorb vibrations from a pump (1) of the
device and to enable a relative movement of a duct (8) and a liquid inlet (4a) or outlet (4b) of the pump (1).
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s (37) Abstract: The present mvention proposes 1n a first aspect a device
for the preparation of a liquid food or beverage, said device comprising: a
housing (20), a pump (1), a pump support (7) securing the vibrating pump
(1) to the housing (20), a rigid duct (8) that is connected by means of an
clastic sealing member (10) to the housing and to an 1nlet (4a) or an outlet
(4b) of the pump (1), wherein the pump support (7) comprises an elastic
support member (7a) for resiliently supporting the vibrating pump cham-
ber (2) mn the housing (20). In a second aspect, the mvention proposes a
device for the preparation of a liquid food or beverage, the device com-
prising a pre-suction chamber (14) connected to a liquid mlet (4a) of a
pump (1) and being designed to intermittently provide liquid to said lig-
uid inlet (4a). In a third aspect, the invention proposes a device for the
preparation of a liquid food or beverage, the device comprising a connec-
tor (9) which comprises at least one elastic sealing member (10) designed
to absorb vibrations from a pump (1) of the device and to enable a relative
movement of a duct (8) and a liquid let (4a) or outlet (4b) of the pump
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Pump for liquid beverage preparation devices

Field of the Invention

F

The present 1invention relates to a pump for a device for

H

the preparation of ligquid food or a beverage. More

particularly, the present invention relates to an elastic

support member for resiliently supporting the pump within

H

che housing of the device.

Background of the i1nvention

i

Beverage preparation machines have been known for a

H

number of vyears. For example, US 5,943,472 discloses a

water circulation system between a water reservolr and a

H

hot water or wvapour distribution chamber of an espresso

machine. The circulation system 1ncludes a valve, a

metallic heating tube and a pump that are connected to

H
p—

the reservoilir via different si1ilicone hoses, which are

jJjolned using clampiling collars.

The known beverage preparation devices are equipped with

H

various types of pumps for promoting liguid within the

device.

For instance, UsS 2,115,808 discloses a beverage

preparation machine for extracting a beverage 1i1ngredient

within an extraction chamber supplied 1n a cartridge by

water guided 1nto the extraction chamber and forced

H

through the cartridge. The pump 1s of the rotary type and
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has blades operating 1n a pump chamber to transfer liguid

under pressure to the extraction chamber.

US 5,392,094 discloses an espresso machine with a piston
pump mounted 1n the machine’s housing. The pump has a
reciprocating piston that 1s actuated by an eccentric
drive having a connecting rod that 1s engaged with the

piston.

Uus 5,992,298 discloses a beverage preparation machine

with a vibrating pump suspended 1n mobile or overhung

manner, the vibrations beling transferred to an 1n-line

F

heater to vibrate the heater with the view of reducing

liming 1n the heater.

US 0,554,588 discloses a composite piston for vibration

pumps sultable for use 1n espresso machines.

F F

the pump of such a device,

In general, during operation o

vibrations occur due to an oscillating or rotational

’

movement of a driven part, e.g. a piston or a number o

’

H

blades, housed within a pump chamber of the pump. These

vibrations may then be transferred to the housing of the

HH

device and thus negatively affect the qguality or

operational feel o0of the beverage preparation device.

H

fect other

Moreover, the vibrations may negatively a:

H

components housed within the housing of the device.

To overcome this problem, a device 1s sought-after to

H

reduce these vibrations of the pump which are transmitted

H

to the housing of the device.

Therefore, based on the prior art, the present i1nvention

’

seeks to provide a support for mounting a pump o0f the
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device 1n the housing 1n order to prevent a transmission

H

of vibrations from the pump to the housing.

The present 1nvention seeks to address the above

5 described problems. The invention also aims at other

H

objects and particularly the solution of other problems

H

as will appear 1n the rest of the present description.

10 Object and Summary of the Invention

— 1

In a first aspect, the 1invention relates to a device for

H

the preparation of a ligquid food or beverage composition

H

on the basis of portioned i1ingredients housed within a

15 Dbeverage preparation chamber, the device comprising: a
housing, a pump comprising a pump chamber that vibrates

during use, 1n particular a pump chamber contalning a

piston moveably mounted thereiln, the pump further

comprising a Jliquid 1inlet and a ligquid outlet, a liqgquid

20  supply which is in fluid connection with the inlet of the

pump, the beverage preparation chamber being 1n fluid

H

connection with the outlet of the pump, a pump support

H

connected to the housing of the device at which the pump

1s mounted.

25
Preferably, the pump support comprises an elastic support
member, 1n particular one or more leaf springs or a
bellow-shaped elastic support member, for resiliently
supporting the pump. The elastic support member can be
30 arranged to be deformable around a plurality of flexion

axes to absorb vibrations from the vibrating pump chamber.

In particular, a single elastic element may have a

ﬁ

plurality of spaced apart flexion axes, especlally

flexion axes oscillating 1in opposition to one another.
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Moreover, the device may 1include a rigid duct that 1is
mechanically connected to the housing and to the pump

inlet and/or to the pump outlet and that is arranged to

gulide liguid away from the pump or towards the pump. The

duct 1s preferably connected with the pump inlet and/or

F

the pump outlet by an elastic sealing member for

resiliently connecting the rigid duct to the wvibrating

pump chamber.

The elastic support member and elastic sealing member are

H

preferably arranged to 1nhibit transmission of vibrations

from the pump chamber.

With a device according to the present 1nvention, 1t 1s
possible to provide a liguid to portioned 1ngredients
housed within the beverage preparation chamber.
Accordingly, said ligquid provided by the ligquid supply 1s

made to 1nteract with portioned 1ngredients within the

beverage preparation chamber 1n order to form a liguid

comestible, for example a soup or a beverage.

The liguid supply may be a water reservolr connected to

the device or a connection to a water tap. The ligquid

supply 1s preferably connected to the housing of the

device 1n a detachable manner.

The pump 1s preferably a magnetically activated vibrating

H

pump well known 1n the field of beverage preparation

H H

fee machines. An example for

machines, 1n particular co:

H

the kind of pump to be used with the present device 1s

described 1in EP 288210 Al. Thereby, the pump comprises a

piston which 1s magnetically 1nteracting with a solenoid

~—

arranged about the periphery of the pump chamber 1n which
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the piston 1s moveably mounted. Hence, by activation of

the piston due to the solenoid

—

the ligquid 1inlet of the pump

pressure to the ligquid outlet thereof.

It should be understood that
device 1s not limited to the

and principle. Any other pump

PCT/EP2009/056292

H

, liguid can be sucked from

and can be delivered under

H

H

the pump o0f the present

above explalined embodiment

sultable for delivering a

’

liquid to the beverage preparation chamber of the device

may be applied to the device. Thereby, 1n particular a

ﬁ

pump of a rotary type which 1s equipped with Dblades

operating 1n the pump chamber may be applied to the

device.

’

As the pump 1s mounted at the housing of the device by

H

means of an elastic support

member, 1n particular a

bellow-shaped support member, vibrations which occur

H

during operation of the pump can be e

H

"ectively 1nhibited

from being transmitted to the housing of the device.

Hence, the elastic support member 1s arranged to dampen

and/or substantially absorb t

’

he wvibrations of the pump

i

chamber and thus, to prevent a transmission of the

F

vibrations from the pump chamber to the housing of the

device.
A bellow-shaped pump support 1s one example for a
resilient mounting of the pump. Moreover, the bellow-

shaped support member enables

H

—

a movement of the pump 1n

all three degrees of freedom. Hence, a lateral, axial and

ﬁ

rotative movement of the pump 1s enabled which results 1n

H

an enhanced absorption of the

vibrations emitted by the

H

pump. Thereby, the movement o:

- the pump with respect to

F

the housing 1s dependent on the rigidity of the bellow-

shaped support member.
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Moreover, with a bellow-shaped elastic support member, an

— — —
p—

fective absorption of vibrations of the pump 1s enabled

~

H H

1ndependent of the type of pump. Hence, axial, lateral

5 and radial vibrations emitted by the pump due to an axia.

H

or rotational movement of a piston or Dblades housed

within the pump chamber are effectively absorbed by the

support member.

I

100 In a preferred embodiment, the support member 1s of

elastic material such as resilient plastic and/or

elastomer. According to this embodiment, the vibrations

H

of the pump can e

H

"ectively be suppressed by the elastic

H

support member, since a movement of the support member 1s

15 facilitated due to 1ts elasticity and low rigidity.

Preferably, the elastic support member and the pump

H

support are formed as 1ntegral parts. Hence, mounting of

the support member with the elastic member to the pump 1s

20 facilitated.

Preferably, the elastic support member comprises electric

H

connection means for connecting the pump of the device.

Thereby, the electrical connection means are preferably

25 wires or any conductive materials suitable for conducting

F

an electric current. Hence, the pump of the device can be

connected to a control unit or a power supply for example

—

by means of the electric connection means.

30 In a preferred embodiment, the electric connection means

are 1ncorporated 1nto the support member. Preferably, the

connection means are fully coated by the elastic support

member and comprise at least a connection at either side

of the support member for electrically connecting the
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pump to a control unit or a power supply. The electric

H

connection means may be coated by means of 1njection

mouldlng process

Accordingly, no

the operation o

H

arrangement oI

obtained.

By combining t

H

for example.

F

additional wires have to be provided for

H

f the pump. Thus, a very space-saving

the support member and the pump 1s

he support member with the electric

connection of the pump, no additional assembly step 1s

needed for establishing an electric connection to the

pump. In particular, by avoiding standard deformable

cables for the

assembly process

H

electric connection of the pump, the

may be fully automatic, without the need

for a human 1ntervention.

The pump support 1s preferably connected to the liguid

inlet and/or the

ﬁ

H

ligquid outlet of the pump. Accordingly,

ﬁ F

an effective absorption of the vibrations of the pump can

be achieved and

’

the transmission of vibrations from the

H

pump to the housing or other parts of the device housed

H

therein can be e

In a preferred

"ectively prevented.

embodiment, the connection between the

H

liquid outlet o:

- the pump and the beverage preparation

chamber 1s established by a rigid duct 1in particular a

ri1gid tube member. The duct 1s preferably connected to

I

i

the outlet of the pump by means o0of a connector. Such

connector prerfer

ably comprises an elastic sealling member

H

to resiliently connect the outlet of the pump and thus

the pump chamber

to the rigid duct.
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F

Hence, the vibrations due to the operation of the pump

are dampened by said elastic sealing member. Accordingly,

~ ~—

transmission of the vibrations of the pump to other parts

H

within the housing of the device and 1n particular the

F

transmission of wvibrations to the duct or tube member and

to other parts connected thereto can be suppressed.

Moreover, the elastic sealing member 1s arranged to seal

~—

the connection between the liguid outlet of the pump and

the duct such that no liguid may leave the connection. In

addition, the elastic sealing member 1s designed to

H

enable a pivotally movement of the duct with respect to

H

the 1liguid outlet of the device to further dampen the

H H

transmission of vibrations of the pump.

It should be understood that a rigid duct according to

H

the 1nvention may be connected to the liguid inlet of the

H

pump as well. Hence, the transmission of vibrations from

the pump chamber to other parts within the housing of the

H

device and 1n particular the transmission of vibrations

to the duct at the liguid 1inlet and to other parts
connected thereto such as the 1ligquid supply can Dbe

suppressed.

In a second aspect, the 1nvention relates to a device for

ﬁ

the preparation of a 1ligquid food or a beverage, the

device comprising: a housing, a pump comprising a pump

chamber , the pump further comprising a ligquid inlet and

a ligquid outlet, a 1liquid supply which 1s 1n fluid

connection with the 1liquid 1nlet of the pump, the

beverage preparation chamber being 1n fluid connection

with the 1liguid outlet of the pump, a pump support

F

connected to the housing of the device at which the pump

1s mounted, and a pre-suction chamber connected to the
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H

ligquid 1nlet  of the pump and Dbeing designed to

ﬁ

intermittently provide ligquid to the liguid inlet of the

pump .

With a device according to this invention, 1t 1s possible

to provide a ligquid to portioned 1i1ngredients housed

H

within the beverage preparation chamber of the device and

H

to hence enable an interaction of the ingredients and the

ligquid to form a liquid comestible, for example a soup oOr

a beverage. Thereby, ligquid from the ligquid supply 1s

ﬁ

provided to the beverage preparation chamber by means of

H

che pump of the device.

As the pre-suction chamber 1s designed to i1ntermittently

’

provide 1ligquid to the liguid 1inlet of the pump, the

H i

“iciency of the pump 1s enhanced. Preferably,

suction e

the pre-suction chamber 1s designed to be driven by the

H H

vibrations of the pump. Thereby, the wvibrations of the

H

pump 1nduce an oscillating movement of the pre-suction

H

chamber such that the vOlume of the chamber 18

intermittently changing.

The pre-suction chamber preferably comprises a liguid

inlet and a 1ligquid outlet, the 1liguid 1nlet belng 1in

fluid connection with the 1liguid supply, the ligquid

F

outlet being 1n fluid connection with the liquid inlet o

the  pump. Accordingly, the pre-suction chamber 1S

disposed within the fluid connection between the liqgquid

supply and the pump.

H H

Due to the 1ntermittently change of volume of the pre-

H

suction chamber caused by the vibrations of the pump, the

pre-suction chamber acts as a pre-pump membrane thus
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H

enhancing the fluid load behaviour of the pump.

Accordingly, the pump performance 1s 1ncreased.

In a preferred embodiment, the pre-suction chamber 1s at

least partially enclosed by an elastic support member, 1n

H

particular a bellow-shaped support member, of the pump

H

support disposed at the ligquid 1inlet of the pump. Thereby,

H

the vibrations of the pump are absorbed by the elastic

support member, thus resulting 1n an oscillating or

H

intermittent movement of the elastic member. Accordingly,

ﬁ

the wvibrations of the pump can be used to enhance the

H

pump efficiency. Moreover, no additional drive means for

driving the pre-suction chamber have to be provided.

H H

Furthermore, the transmission of vibrations of the pump

’

to the housing of the device 1s suppressed by the pump

support due to the elastic support member.

In a preferred embodiment, the pre-suction chamber 1is

enclosed between the elastic support member and a rigid

H

support member of the pump support. Thereby, a lower part

—

of the elastic support member forms a moveable membrane

which 1s designed to be driven by the vibrations of the

H

pump. Accordingly, the lower part of the elastic support

member 1s oscilllating with respect to the rigid support

member due to the vibrations exerted thereon by the pump.

Hence, due to the oscillating movable membrane at the

H

inlet of the pump, the suction e

H H

"1clency of the pump 1s

lncreased.

Preferably, the rigid support member 1s connected to the

H

housing of the device and comprises fluid guiding means.

The fluid guiding means may be a duct or tube 1integrally

formed within the rigid support member.
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It should be noted that when there 1s only one pump

F

support connected to the liguid 1nlet o the pump, all

’

the vibrations of the pump can be used to drive the pre-

I

suction chamber of the pump. However, 1t may as well be

possible to provide an additional pump support at the

H

liquid outlet of the pump to further dampen and suppress

F

the transmission of vibrations from the pump to the

H

housing of the device or other parts arranged within the

device.

F

In a third aspect, the 1nvention proposes a device for

H

che preparation of a ligquid food or beverage composition,

the device comprising: a housing, a pump comprising a
pump chamber that vibrates during use, 1n particular a

pump chamber contailning a piston moveably mounted thereiln,

the pump further comprising a liquid inlet and a 1liquid

outlet, a liguid supply which 1s 1n fluid connection with

H

the ligquid 1nlet of the pump, a rigid duct which 1s

F

connected to the liguid inlet and/or outlet of the pump

F

by means of a connector, wherein the connector comprises

at least one elastic sealing member designed to absorb

vibrations from the pump and to enable a relative

movement of the duct and the liguid inlet and/or outlet

H

of the pump.

With a device according to this invention, 1t 1s possible
to provide a ligquid to portioned 1ingredients housed
within the beverage preparation chamber and to hence

H

enable an 1nteraction of the 1ngredients and the ligquid

to form a liguid comestible, for example a soup or a

beverage. Thereby, ligquid from the 1ligquid supply 1s

H

provided to the beverage preparation chamber by means of

H

the pump of the device.
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H

During operation of

sealing member provided between the duct and the pump of

’

vibrations of

the device,

i

a transmission of vibratio

beverage preparation chamber,

H

other parts otf

H

or the 1ligquid 1nlet of

the device,

2010-11-03
PCT/EP2009/056292

as there 1s an elastic

H

the pump are absorbed and thus,

the the

ns from pump tOo

li1guid supp.

to the v Oor to

the device connected to the ligquid outlet

the pump 1s prevented. Moreover,

as a relative movement of the duct and the liguid outlet

s enabled by the described

I

and/or 1inlet of the pump 1
embodiment, the absorption o:

can be further enhanced.

Moreover, due to the application of

the device,
tubes, are avoided and thus,
assembled without human 1nte

out automatically.

In a preferred embodiment,

flexible deformable ducts,

- vlibrations emitted by pump

H

rigid ducts within

such as silicon

the pump and the duct may be

rvention and can be carried

the connector 1s designed to

pivotally connect the duct and the ligquid outlet and/or

the ligquid 1inlet of the

H

movement oI

and/or liguid inlet of

H

absorption of

enhanced. Accordingly, an

F

vibrations of

of pump. Hence, axial, late
are absorbed.

Preterably, the connector
means, such as a clip,

fluid

a stable and tight

between the pump and the duct by means of

pump .
the duct with respect to the 1liguid outlet
- the

axlal and lateral vibrations of

the pump 1s enabled i1ndependent of

further

designed to secure the position of

H

the elastic sealing member of

Hence, as a pivotal

pump 1S enabled, the

H

the pump 1s

H

effective

H

absorption of

H

the type

ral and rotative wvibrations

comprises fastening

H

the connector. Accordingly,

connection 1s established

—

the connector.
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The fastening means are preferably detachable such that

F

the maintenance and the exchange properties of the pump

and the duct are enhanced.

In addition, the pump support 1s preferably connected to

H

the liguid 1inlet of the pump. Thereby, the pump support

preferably comprises an elastic support member such as an

elastic bellow-shaped support member.

Hence, as the pump 1s resiliently mounted within the

H H

housing of the device, for example Dby means of the

elastic support member at 1ts ligquid 1nlet and by means

H

of the elastic sealing member at 1ts liguid outlet and/

F

or 1ts 1ligquid 1inlet, vibrations of the pump can be

—
p—

effectively dampened or substantially suppressed. Thus, a

H

transmission of vibrations from the pump chamber to other

H

parts of the device 1s suppressed.

Brief description of the drawings

—

Further features, advantages and objects of the present

invention will become apparent for the skilled person

ﬁ

when reading the following detailed description of

H

embodiments of the present 1nvention, when taking 1in

H

conjunction with the figures of the enclosed drawings.

ﬁ

F'i1g. 1 shows a preferred embodiment of the pump

and a support member being connected to the

H

liquid outlet of the pump according to the

present invention.

H

Fig. 2 shows a preferred embodiment of the pump

and a pre-suction chamber being disposed at the
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H

liquid 1nlet of the pump according to the

present invention.

)

Fig. 3a and 3b show a perspective view o0of a

H

preferred embodiment of the connector used for

connecting the tube members and the pump

according to the present 1nvention.

F'1g. 4a shows a sectional side view 0 a

i

preferred embodiment of the connector used for

connecting the tube members and the pump

according to the present 1nvention.

F
p—

Fig. 4b shows an exploded assembly drawing of a

’

preferred embodiment of the connector according

to figure 4a.

Detailed description of embodiments

H

Figure 1 shows a sectional side view of a preferred

’

embodiment of a pump 1 according to the present i1nvention.

The pump 1 1s preferably a vibrating pump known 1n the

field of beverage preparation machines. Thereby, a piston

3 1s movably mounted within a pump chamber 2. Preferably,

at least one spring (not shown) 1s provided within the

pump chamber 2 1n order to exert a force on the piston 3.

Moreover, electromagnetic solenoid 15 1s provided 1in the

’

periphery of the pump chamber 2 1n order to i1nteract with

I

the piston 3. Hence, an axial reciprocating movement of

the piston 3 within the pump chamber 2 1s enabled due to

H

activation by means of the solenoid 15. The pump chamber

2 1s connected to a liguid 1inlet 4a and a liguid outlet

4b of the pump 1. The piston 3 comprises at least one

bore 3a which can be selectively closed by at least one
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valve 3b 1n order to pump ligquid from the ligquid inlet 4a

to the liquid outlet 4b of the pump 1 during the

—

reciprocating movement of the piston 3.

ﬁ

Instead of the shown pump 1 any other pump may be used

within the device 1n order to pump liquid from a ligquid

inlet 4a to the 1ligquid outlet 4b. In particular, the

ﬁ

present 1nvention may also be applied for pumps of the

rotary  type which are commonly  used 1n beverage

preparation devices.

As schematically shown 1in figure 1, the liguid 1inlet 4a

H

of the pump 1 1s 1n fluid connection with a liguid supply

5. The ligquid supply 5 1s preferably connected to the

—

liguid inlet 4a by means of a hose or tubular member 5a.

The 1liquid supply may be a 1liquid reservolr which 1s

preferably connected to the device 1n a detachable manner.
Moreover, the 1liguid supply may be a connection to a

water tap.

The liquid outlet 4b of the pump 1 1s 1in fluid connection

H

to a beverage preparation chamber 6 of the device. Hence,

ligquid under pressure can be supplied by means of the
pump 1 to the beverage preparation chamber 6 1n order to

interact with portioned 1ngredients housed Dby the

beverage  preparation chamber S to form a ligquid
comestible such as a soup oOr a Dbeverage. The 1liquid
comestible may then be discharged by an outlet passage o6a
to a receptacle (not shown) such as a vessel or a cup

H

provided by an operator of the device.

H

The pump 1 1s mounted within the housing 20 of the device

H

by means of a pump support 7. The support 7 1s preferably

~—

connected to the pump chamber 2 and/or the solenoid 15 of
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the pump 1. The support 7 1s preferably connected to the

pump 1 1n a detachable manner. Accordingly, the

— —

malntenance of the pump and the exchange of the pump and

the support 7 are facilitated. The support member 18

H

5 preferably made of plastics. Moreover, the support 7 may

H H

as well be formed as an 1integral part of the pump 1, for

H

example by overmoulding of the pump 1.

The support 7 comprises an elastic bellow-shaped support

I

10 member 7a. The support member 7a 1s preferably of

H

plastics and 1s an 1ntegral part of the support 7. n a

preferred embodiment, the bellow-shaped support member 7a

F

comprises at least one soft portion 13a and two rigid

ﬁ

portions 13b which are formed as 1ntegral parts of the

15 soft portion 13a. The soft portion 13a 1s preferably

arranged between the two rigid second portions 13b. In a

preferred embodiment, a first rigid portion 13b 1is

H

connected to the pump 1 of the device and a second rigid

portion 13b 1s preferably 1n connection with the housing

20 20 of the device. Hence, the soft portion 13a 1s

sandwliched between the two rigid portions 13b. Moreover,

as shown Dby the dark hatching in figure 1, the soft

ﬁ

portion 13a constitutes the outer peripheral portion of

the bellow-shaped support member /a.

25
The second rigid portion 13b and the housing 20 are
preferably connected Dby connection means 20a. The
connections means 20a may be any connection suitable for
providing a stable connection between the pump 1 and the
30 housing 20. In particular, the connections means 20a may

be a screw fitting, a clamp fitting or an adhesive

fitting.
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As the Dbellow-shaped elastic support member 7a 1S

arranged between the housing and the pump 1, the

’ ’

transmission of vibrations during operations of the pump

H

1 can be e

‘ectively suppressed. Moreover, the vibrations

H

of the pump 1 are substantially absorbed by the elastic

bellow-shaped support member 7a which enables a movement

H H

of the pump 1 1n three degrees of freedom.

’

In order to enable a connection of the pump 1 to the

I

beverage preparation chamber 6, the rigid portion 13b of

the support member 7a connected to the housing 20

H

comprises an aperture 16 of a predefined diameter d. Thus,

H

a duct 8 can be connected to the liguid outlet 4b of the

pump 1.

I

During operation of the pump, pump piston 3 vertically

reciprocates 1n pump chamber 2 which then vibrates

correspondingly. Such vibrations are then communicated to

elastic support member 7a that deforms 1n a correspondilng

generally vertical motion by flexions around three

flexion axes l1lla,llb,llc 1n member 7a to absorb such

H

vibrations and prevent communication of the vibrations to

housing Z20.

The pump support ] preferably comprilses electric
connection means 12 which are integrated into the bellow-
shaped support member la. Thereby, the electric

—

connection means 12 are connected to the pump 1 of the

device. The electric connection means 12 are preferably
wires gqguided within the support 7. Hence, the electric
connection means 12 are 1nsulated by the pump support 7.
An 1ntegrated connector 12b 1s connected to at least the

ﬁ

solenoid 15 of the pump 1n order to supply the pump 1

wlith current.
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Moreover, the support member 7a preferably comprises a

connector 17 which 1s 1ntegrated into the support member

/a. Said connector 17 preferably comprises a connection

member 18 for connecting the duct 8 which 1s 1n

H

e -

uid

connection with the outlet 4b of the pump 1 to an

additional duct or tube member ©o6b 1n fluid connection

with the beverage preparation chamber 6. Moreover, the

connector 17 preferably comprises connection means 1Z2a

by the support /7 to a power supply ((not shown) o

device. As Che connector 17 comprilses both,

for connecting the electrical connection means 12 housed

f the

_he

connection for the power supply, as well as the ligquid

H

connection of the pump 1, a very 1ntegrated and

space

saving embodiment 1s obtained. Accordingly, a simplified

H

assembly of the systems 1s enabled, since the liguid and

H

electric connection of pump 1 can be assembled 1n the

same step.

The duct 8 1s preferably connected to the outlet 4b of

—

H

the pump by means of a connector 9 which 1s designed to

absorb vibrations from the pump and to enable a relative

H

movement of the duct 8 and the ligquid outlet 4b. Hence,

duct 8 can be designed as being a rigid member which does

not require human 1ntervention for the assembly process

F

but allows automation thereof. Thereby, the vibrations of

H

the pump can effectively be suppressed from

transmitted via the rigid duct or tube members 8 to

H

being

Other

parts within the device. Optionally, the tube member o6Db

and the duct 8 may also be connected by means ©O

f the

connector 9 according to the 1nvention, to further

H

suppress the transmission of vibrations from the pump 1.

F

A detailled description of the connector 9 will be

with respect to figures 3a,3b, 4a and 4b.

glven
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H

Figure 2 shows a sectional side view of another preferred

’

embodiment of the pump and a pre-suction chamber belng

H

disposed at the liguid 1inlet of the pump. Thereby, the

5 pre-suction chamber 14 1in section A as 1ndicated 1in the

figure 1s enclosed by the pump support 7.

The pump support 7 comprises a rigid member /b and an
elastic Dbellow-shaped member la. The Dbellow-shaped
10 support member 7a 1s connected to the pump 1. Thereby,
the connection between the bellow-shaped support member

— 1 — 1

/a and the pump 1 may be a press fitting, a screw fitting

or the 1like, suitable for stably connecting the elastic

support member /a to the pump 1.
15

As shown 1n figure 2, the elastic support member 7a 1S

connected to a rigid support member /b which 1s connected

H

to the housing 20 of the device. Hence, the pump 1 1s

H H

mounted by means of the support members J7/a and /b of the

H

20 pump support 7 at the housing 20 of the device.

The elastic support member 7a 1s connected to the liguid

ﬁ

inlet 4a of the pump 1. In particular, an upper part 21la

H

of the elastic support member 7a 1s connected to the

25 solenoid 15. Thereby, the connection between the solenoid

F

15 and the upper part 2l1la of the elastic support member

/la 1s established by dedicated connection means such as a

’

press fitting or the 1like, suitable for transmitting

vibrations from the pump 1 to the elastic support member

30 7a.

H

A lower part 21b of the elastic support member 77a 1S

connected to the ligquid inlet 4a. In addition, said lower
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H

part 21b of the elastic support member 7a 1s connected to

the rigid support member 7b.

The connection between the elastic support member 7a and

the rigid support member /b as well as with the 1nlet 4a

H

of the pump 1 1s a fluid tight connection. The lower part

21b of the elastic support member /a comprises an

H

aperture 22 through which the 1nlet 4a of the pump 1 1s

inserted. Thereby, the 1nlet 4a and the lower part 21b

preferably comprise sealing means. The sealing means may

be a ripped profile or an O-ring disposed between the

lower part 21b and the 1nlet 4a.

Furthermore, the lower part 21b 1s connected to the rigid

support member /b by dedicated connection means (not

shown) . These connection means may be a press fitting, a

clamp or screw fitting, or an adhesive fitting.

As shown 1n figure 2, the pre-suction chamber 14 1s

H

formed between the lower part 21b of the elastic member

/a and the rigid support member 7b. The pre-suction
chamber 14 comprises an 1nlet 5c¢ which 1s 1n connection
with a ligquid supply member 5a connected to the liguid

H

supply. The outlet of the pre-suction chamber corresponds

H

to the i1nlet 4a of the pump 1.

As the pre-suction chamber 14 1s formed between the lower

~—

part Z21b of the elastic member 7a and the rigid member 7b,

the elastic lower part 21b constitutes a membrane at one

H

si1de of the pre-suction chamber 14.

The elastic support member 7a comprises due to 1ts

bellow-shaped embodiment three flexion axes 1la,llb,1llc.

Accordingly, the elastic support member 7Ta enables a
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H

relative movement of the pump with respect to the rigid

support member 7b 1n all three degrees of freedom.
During operation of the pump 1, vibrations are
transmitted from the pump 1 to the elastic support member

/a and are substantially absorbed by said support member

H

/la. Due to these vibrations, the lower part 2Z21b of the

elastic support member 7a vibrates which leads to an

— —

oscillating alteration of the volume of the pre-suction

I

chamber 14. Hence, according to the alteration of the

volume, liquid 1s sucked from the 1inlet 5c¢ which 1s 1n

H

fluid connection to a liguid supply of the device 1nto

the pre-suction chamber 14 and from there, the liquid 1is

H

supplied 1n an intermittent way to the liguid inlet 4a of

F

the pump 1. Hence, the drawing of water from the liguid

supply b5a by the pump 1 1s enhanced due to the

H

oscillating movement of the elastic support member 7a.

H H

Accordingly, the suction efficiency o the pump 1 1s

lncreased.

As the pump 1 1s connected to the housing 20 only by the

H

described support 7, all the vibrations of the pump 1 are

- -

"1clency of the pump 1.

absorbed to enhance the suction e

However, an additional support may be connected to the

pump 1 1n order to mount the pump 1 within the housing 20

H

of the device 1n a stable manner. Thereby, such an

additional support preferably comprises an elastic

bellow-shaped support member according to the 1nvention.

H

Figure 3a and 3b show a perspective view of a preferred

H

embodiment of the connector 9 for connecting the rigid

H

duct, 1n particular tube members 8, o0of the device.

H

Moreover, the shown connector 9 1s preferably used for
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connecting the pump 1 and the tube members 8 of the

device.

Fach of the tube members 8 comprises a bore 8a for

guliding liquid within the tube members 8. The bore 8a of

cach tube member 8 1s connected to a circular support 10a

H

H

formed as an integral part of each tube member 8.

of the tube member 8. The connector 9 1s preferably

The circular support 10a 1s preferably a circular recess

H

of a diameter dZ2 which 1s wider than an outer diameter dl

of the tube member 8. The circular support 10a 1s

designed for receiving a tube member 8.

—hus

As can be seen 1n figure 4a, the connector 9 further

comprises an elastic sealing member 10 which 1s mounted

H

at the circular support 10a of the tube member &.

The

elastic member 10 1s preferably an O-ring or the 1like,

sultable for sealing the connector 9.

Moreover, the connector 9 comprises fastening means 23

which 1nteract with a tube member 8 to be connected to

the connector 9. The fastening means 23 1s preferably a

locking ring or c¢lip 1nteracting with a preferably

clrcular groove Z23b provided at a lateral surface o:

the

tube member 8 to be connected to the connector 9. Thereby,

the locking ring 23 1s held by a recess 23a provided at

the connector 9. Hence, due to the fastening means 23, a

stable connection between two tube members 8 1s enabled.

The connector further comprises a chamfered portion 10Db

which connects the bore 8a and the circular support 10a.
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When a tube member 8 1s connected to the connector 9, the

tube member 8 1s supported within the circular support

’

10a only by means of the elastic sealing member 10 and by

the fasting means 23. Thereby, the chamfered portion 10Db

H

ensures that a pivotally motion of the tube member 8 with

respect to the connector 9 1s enabled.

H

As shown 1n figure 4b, for the assembly of two tube

members 8, the elastic sealing member 10 1s 1ntroduced

g
p—

into the circular support 10a of the connector 9. Then,

the tube member 8 1s introduced into the circular support

10a. The position of the tube member 8 with respect to

the connector 9 1s secured by fastening means 23 which

are slid into the dedicated recess 23a. The fasting means

F

23 and the chamfered portion 10b of the connector 9 are

H
p—

designed to enable a pivotally movement of the tube

F

member 8 within the connector 9. Thereby, the position o

the elastic sealing member 10 within the connector 9 1s

secured by the fastening means 23.

’

According to this embodiment, a relative motion of the

tube members 8 with respect to each other 1s enabled.

H

Hence, vibrations exerted thereon may effectively be

suppressed. Moreover, due to the elastic sealing member
10 arranged between the tube members 8, the suppression

H

of vibrations 1s even further enhanced.

’

The described embodiment of the tube members 8 and the

H
p—

connector 9 1s preferably used to connect the pump 1 of a

device according to the present 1nvention to tube members

H

3 of the device. Hence, vibrations of the pump are

H

effectively absorbed due to the described embodiment of

ﬁ

the connector 9. The transmission of vibrations from the

pump 1 to other parts within the device such as the
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beverage preparation chamber 6 or the ligquid supply 5 can

thus be prevented.

Moreover, by providing the described arrangement,

- e -
——

comprising a rigid tube member 8 1nstead of a

exilble

tube member belng connected to vibrating pump 1, the

H

assembly process of pump 1 and tube member 8 may be

automated. Hence, human 1ntervention during assembly

~—

process can be prevented and thus, the assembly costs of

the device can be reduced.

Although the present 1nvention has been described with

reference to preferred embodiments thereof, many
modifications and alternations may be made by a person
having ordinary skill 1n the art without departing from

the scope o0of this 1nvention which 1s defined by the

appended claims.
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CLAIMS:

1. A device for the preparation of a liquid food or beverage
housed within a beverage preparation chamber, said device
comprising:

a housing,

a pump comprising a pump chamber that vibrates during use for
displacing a liguid from a pump 1nlet to a pump outlet,

a liguid supply which is in fluid connection with a liquid
inlet of the pump, and

a pump support securing the vibrating pump chamber to the
housing,

a duct that is mechanically connected to the housing and to the
pump inlet or to the pump outlet and that is arranged to guilde
liguid from or to the pump,

wherein the pump support comprises an elastic support member

for resiliently supporting the vibrating pump chamber i1n the

housing, and

wherein the duct 1s rigid and connected with the pump i1nlet or

the pump outlet by an elastic sealing member for resiliently

connecting the rigid duct to the vibrating pump chamber.

2. The device of claim 1, wherein the pump chamber that wvibrates

during use comprises a piston moveably mounted within saild pump

chamber.

3. The device of claim 1, wherein the elastic support member

comprises at least one elastic leaf member for resiliently

supporting the pump.

4, The device of claim 2, wherein the elastic support member 1S
deformable around a plurality of flexion axes to absorb vibrations

form the vibrating pump chamber.
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5. The device of claim 4, wherein the plurality of flexion axes

oscillate 1n opposition to each other.

6. The device of any one of claims 3 to 5, wherein the elastic

support member is a bellow-shaped elastic support member.

7. The device according to any one of claims 1 to 6, wherein the

elastic support member 1s arranged to absorb vibrations exerted on

the support member in all three degrees of freedom.

8 . The device according to any one of claims 1 to 7, wherein the
elastic support member 1s formed as an 1ntegral part of the pump

Support.

9. The device according to any one of claims 1 to 8, wherein the
elastic support member comprises electric connection means for

connecting the pump of the device.

10. The device according to claim 9, wherein the electric

connection means are incorporated into the elastic support member.

11. The device according to any one of claims 1 to 10, wherein the

pump support is connected to the liquid inlet or the ligquid outlet

of the pump.

12. The device according to any one of claims 1 to 11, wherein the
rigid duct 1s connected to the ligquid outlet of the pump by means of
a connector, the connector comprising the elastic sealing member to

resiliently connect the pump chamber to the rigid duct.

13. The device according to any one of claims 1 to 12, additionally

comprising:
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a pre-suction chamber connected to the ligquid i1nlet of the pump

and being designed to intermittently provide liquid to the ligquid
inlet of the pump.

14 . The device according to claim 13, wherein the pre-suction

chamber i1s designed to be driven by the vibrations of the pump.

15. The device according to claim 13 or claim 14, wherein the pre-

suction chamber is at least partially enclosed by the elastic

P

support member of the pump support and is disposed at the liquid

1inlet of the pump.

16. The device according to claim 15, wherein the pump support
further comprises a rigid support member, and wherein the pre-

suction chamber is enclosed by the elastic support member and said

rigid support member.

17. The device according to claim 15 or 16, wherein a lower part of
the elastic support member forms a moveable membrane which 1s

designed to be driven by the vibrations of the pump.

18. The device according to any one of claims 1 to 17, wherein:
the rigid duct 1s connected to the liquid inlet or outlet of
the pump by means of a connector,
wherein the connector comprises at least one elastic sealing
member designed to absorb vibrations from the pump and to enable a

relative movement of the duct and the ligquid inlet or outlet of the

pump .

19. The device according to claim 18, wherein the connector 1is
designed to pivotally connect the duct and the liguid 1inlet or

outlet of the pump.
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20. The device according to claim 18 or 19, wherein the connector
further comprises fastening means designed to secure the position of

the elastic member of the connector.
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