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FILLING DEVICE

(57)  Method and filling device (100) for introducing
an amount of liquid into a package by means of the filling
device (100). The filling device (100) comprises a cham-
ber for liquid and a filling lance (200) for dispensing liquid
from the chamber. The filling lance (200) has at its end
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A METHOD OF INTRODUCING AN AMOUNT OF LIQUID INTO A PACKAGE, AS WELL AS A

a mouth piece (201). In this method a measured amount
of the liquid is introduced in the package and the package
is closed. For preventing problems in closing the package
liquid which is still in the mouth piece (201) is at least
partially sucked back into the filling lance (200).
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Description

[0001] The present invention relates to a method of
introducing an amount of liquid into a package by means
of a filling device, which filling device

- comprises a chamber for liquid,

- comprises a filling lance connected to the chamber,
whichfilling lance comprises a mouth piece atadistal
end thereof for dispensing liquid from the chamber;

wherein the method comprises the steps of

- introducing a measured amount of the liquid into the
package using the filling device, and

- closing the package after introducing the liquid into
the package using the filling lance.

[0002] Introducing a liquid into a package is generally
known in the art. The most well known application is of
course packaging a liquid, wherein the package is filled
with liquid. Another application is adding liquid to a pack-
age for another product. In this way sauce may for ex-
ample be added to a foodstuff. Itis also possible to form
the package simultaneous with or immediately prior to
filling, such as a film package which is to be formed by
means of sealing a film sheet. Water may also be added
to a fresh product, such as carrots. The package may
also be a container having an edge on top of which a film
is applied for closing the package.

[0003] Introducing the liquid may lead to liquid ending
up atthe outside of the package, which may be undesired
from the perspective of hygiene or rejection by the con-
sumer. It is also problematic when the presence of the
liquid results in unsuccesful closing of the package or in
a weakened sealing such as a seal, causing its leakage
and/or causing the contents of the package to have a
shorter shelf life.

[0004] A method according to the preamble is known
from DE102015204951.

[0005] The presentinvention aims to provide a method
by means of which a measured amount of liquid may be
dispensed with a smaller chance of leakage of the liquid.
[0006] To this end, method according to the preamble
is characterized in that

- after introducing the liquid into the package, and
- without the mouth piece extending into the liquid
which is introduced into the package;

liquid remaining in the mouth piece is at least partially
sucked back into the filling lance.

[0007] In this way the chance of leakage of the liquid
from the filling lance is reduced and therefor also the
chance of aforementioned problems which may be as-
sociated with it. The liquid is for example sucked back
over a distane of at least 0.5 cm, preferably over at least
2 cm. A relatively runny liquid (such as water) will be
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sucked back over a relatively large distance, while a rel-
atively viscous liquid such as a sauce may be sucked
back over a relatively short distance.

[0008] For sucking back, a branch pipe may be placed
between the chamber and the mouth piece, which is pro-
vided with a device for discharging liquid, such as a pow-
ered vacuum pump.

[0009] US2019/077648 describes a valve assembly
for filling containers and the dripping occuring therein.
[0010] Accordingtoafavourable embodiment, the step
of sucking back comprises sucking liquid at least partially
back in the filling lance to the chamber.

[0011] The chambermay effectively be used for storing
sucked back liquid.

[0012] Accordingtoafavourable embodiment, the step
of introducing a measured amount of the liquid into the
package using the filling device comprises introducing
the mouth piece of the filling lance into the package by
arelative movement of the package and the mouth piece,
and

between the step of introducing a measured amount of
the liquid into the package using the filling device and
the step of closing the package after removing the mouth
piece of the filling lance from the package, the distal end
of the filling lance is removed from the package by a
relative movement of the package and the mouth piece.
[0013] In this way liquid may effectively be introduced
into the package such as a bottle or a bag while the
chance of a problem due to dripping is reduced.

[0014] According to a favourable embodiment, the fill-
ing device comprises a cylinder, which cylinder compris-
es a piston and the chamber, wherein the cylinder is fitted
with

- acontrolled inlet valve, and
- a controlled outlet valve between the chamber and
the filling lance;

wherein

- in afirst step the piston is moved in a first direction
for discharging liquid through the controlled outlet
valve from the chamber, to the filling lance, wherein
the inlet valve of the chamber is closed and the outlet
valve is opened, and

- in a second step after the first step the piston is
moved in a second direction opposite to the first di-
rection for supplying liquid to the chamber through
the supply valve, wherein in a first stage of the sec-
ond step at least the outlet valve is opened for suck-
ing back liquid from the filling lance, and in a second
stage of this second step the outlet valve is closed
and the inlet valve is opened.

[0015] In this way sucking back liquid from the filling
lance, and more specifically from the mouth piece of the
filling lance in the direction of the chamber, may be
achieved very effectively. Advantageously the inlet valve



3 EP 3 901 066 A1 4

of the chamber is closed during the first stage, whereby
sucking back liquid into the mouth piece may be assured
more effectively.

[0016] According to a favourable embodiment, the fill-
ing lance is provided with a further valve at a distance of
less than 20 cm from the mouth piece, which further valve

- is opened during the first step, and

- is opened during the first stage of the second step
and is closed during at least part of the second stage
of the second step.

[0017] In this way leaking of liquid from the filling lance
is prevented more effectively, in particular in case of a
filing lance having a relatively large own volume. The
distance of the third valve to the mouth piece is preferably
less than 30 cm, more preferably less than 15 cm and
most preferably less than 7 cm.

[0018] Advantageously the further valve is closed dur-
ing the entire second stage.

[0019] According to a favourable embodiment, the fill-
ing lance

- comprises a first section and a second section,
wherein

- thefirst section comprises a distal end compris-
ing the mouth piece,
and

- the second section comprises a proximal end in
fluid connection with the chamber; and

- comprises a dispense chamber delimited by a cham-
ber wall, wherein an end of a section chosen from

- the proximal end of the first section, and
- the distal end of the second section

extends into the dispense chamber,

wherein the chosen section only in its side wall comprises
a through hole, and

wherein the chamber wall and the chosen section are
moved in axial direction with respect to each other be-
tween i) a first position in which the through hole of the
chosen section is closed by the chamber wall and ii) a
second position in which the through hole of the chosen
section is located at least partially in the dispense cham-
ber and the distal end of the first section is in liquid con-
nection with the proximal end of the second section.
[0020] In this way the filling lance provides a third valve
and the liquid flow may be blocked or enabled by the
chamber wall by moving the chamber wall and the section
with respect to each other.

[0021] Generally the relative movement will be
achieved by an actuator.

[0022] According to afavourable embodiment, the first
section is kept stationary independent of the position.
[0023] Not moving the first section in axial direction for
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opening and closing the further valve reduces the chance
of dripping by moving the first section.

[0024] Furthermore the use of a push rod in the second
section to the first section and a seal for the push rod by
the second section are avoided. Due to the absence of
this seal the chance of air entering the liquid through the
seal is reduced, which air increases the chance of drip-
ping.

[0025] According to a favourable embodiment, the
controled valves are diaphragm valves.

[0026] Diaphragm valves may be opened and closed
quickly, which contributes to a precise dispension and
preventing leakage.

[0027] According to a favourable embodiment, the cyl-
inder is a first cylinder and the filling device comprises a
second cylinder, which second cylinder comprises a sec-
ond piston and a second chamber, wherein the second
chamber is equipped with

- asecond controlled inlet valve, and
- asecond controlled outlet valve between the second
chamber and the filling lance;

wherein the first piston and the second piston are driven
in opposite phase.

[0028] In this way twice the number of packages may
be provided with liquid using a single filling lance.
[0029] In case of a further valve this will not be closed
during the entire second stage of a cylinder.

[0030] Finally, the present invention relates to filling
device for introducing an amount of liquid into a package,
wherein the filling device

- comprises a chamber for liquid,

- comprises a filling lance connected to the chamber,
which filling lance comprises a mouth piece at a distal
end thereof for dispensing liquid from the chamber;,
wherein the filling device is configured to suck liquid
which in use remains in the mouth piece after dis-
pensing the liquid at least partially back into the filling
lance.

[0031] In this way the chance of leaking of the liquid
from the filling lance is reduced and thereby also the
chance of the aforementioned problems which may be
associated with it. It may for example be possible to suck
the liquid back over a distance of at least 0.5 cm, prefer-
ably atleast 2 cm. Arelatively runny liquid (such as water)
will be sucked back over a relatively large distance, while
arelatively viscous liquid such as a sauce may be sucked
back over a relatively short distance.

[0032] Forsuckingback, abranch pipe may be present
between the chamber and the mouth piece, which is pro-
vided with or connectable to a device for discharging lig-
uid, such as a vacuum pump.

[0033] According to a favourable embodiment, the fill-
ing device comprises a cylinder, which cylinder compris-
es a piston and the chamber, wherein the cylinder is
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equipped with

- acontrolled inlet valve, and
- a controlled outlet valve between the chamber and
the filling lance;

wherein

- inafirst step, the piston is movable in a first direction
for discharging liquid from the chamber through the
controlled outlet valve, to the filling lance, wherein
the inlet valve of the chamber is closed and the outlet
valve is opened, and - in a second step after the first
step, the piston is movable in a second direction op-
posite to the first direction for supplying liquid to the
chamber through the supply valve, wherein in a first
stage of the second step at least the outlet valve is
opened for sucking back liquid from the filling lance,
and in a second stage of the second step the outlet
valve is closed and the inlet valve is opened.

[0034] In this way sucking back of liquid from the filling
lance, and more in particular from the mouth piece of the
filling lance towards the chamber, may be achieved very
effectively. Advantageously the inlet valve of the cham-
ber is closed during the first stage, whereby sucking back
liquid into the mouth piece may be assured more effec-
tively.

[0035] According to a favourable embodiment, the fill-
ing lance is provided with a further controlled valve at a
distance of less than 20 cm from the mouth piece.
[0036] In this way leaking of liquid from the filling lance
is prevented more effectively, in particule in case of a
filing lance having a relatively large own volume. The
distance from the third valve to the mouth piece is pref-
erably less than 30 cm, more preferably less than 15 cm
and most preferably less than 7 cm.

[0037] According to a favourable embodiment, the fill-
ing lance

- comprises a first section and a second section,
wherein

- thefirst section comprises a distal end compris-
ing the mouth piece,
and

- the second section comprises a proximal end in
liquid connection with the chamber; and

- comprises a dispense chamber delimited by a cham-
ber wall, wherein an end of a section chosen from

- the proximal end of the first section, and
- the distal end of the second section

extends into the dispense chamber,
wherein the chosen section only in a side wall thereof
comprises a through hole, and
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wherein the chamber wall and the chosen section are
moved in axial direction with respect to each other be-
tween i) a first position in which the through hole of the
chosen section is closed by the chamber wall and ii) a
second position in which the through hole of the chosen
section is located at least partially in the dispense cham-
ber and the distal end of the first section is in liquid con-
nection with the proximal end of the second section.
[0038] Inthisway thefilling lance provides a third valve
and the liquid flux through the dispense chamber may be
blocked or enabled by moving the chamber wall and the
section with respect to each other.

[0039] Generally the relative moment will be obtaina-
ble by an actuator.

[0040] According to a favourable embodiment, the
controlled valves are diaphragm valves.

[0041] Diaphragm valves may be opened and closed
quickly, which contributes to a precise dispension and
preventing leakage.

[0042] According to a favourable embodiment, the cyl-
inder is a first cylinder and the filling device comprises a
second cylinder, which second cylinder comprises a sec-
ond piston and a second chamber, wherein the second
chamber is equipped with

- asecond controlled inlet valve, and
- asecond controlled outlet valve between the second
chamber and the filling lance;

wherein the filling device is arranged for driving the first
piston and the second piston in opposite phase.

[0043] Such a filling device allows to provide twice as
many packages with liquid using a single filling lance.
[0044] The presentinvention willnow be illustrated with
reference to the drawing where

Fig. 1A and Fig. 1B show perspective views of a part
of a filling device;

Fig. 2 shows a perspective view of the filling lance
200 for the part of the filling device 100 shown in Fig.
1A;

Fig. 3A and Fig. 3B show longitudinal cross sections
through an end of the filling lance of Fig. 2; and
Fig. 4A to Fig. 4G show diagrams illustrating the
method according to the invention.

Fig. 1A en Fig. 1B show perspective views on part
of afilling device 100, wherein filling lance 200 (Fig.
2) is omitted.

[0045] The filling device 100 discussed in this exem-
plary embodiment is provided with two cylinders 110 for
faster dispensing of liquid, which are alternateley being
filled and dispense liquid to a part of dispense channel
190 having an outlet opening 191 to which the filling lance
200 is connected.

[0046] The cylinder 110 is filled through a shared sup-
ply channel 112 having a supply opening 113 for con-
nection to a storage tank for liquid.
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[0047] The cylinders 110 comprise a piston, wherein
a piston rod 111 is driven by a servomotor 181 in motor
housing 180 having a drive axis 182, which is connected
to a crankshaft 183 which may move the piston rod 111
through a drive rod 184. The servomotor drives the
cankshaft 183 to perform a back and forth going motion,
wherein an extreme is determined by a stop 84. In Fig.
1B one motor housing 180 is omitted.

[0048] The filling device 100 comprises for each cylin-
der 110 acontrolled inlet valve 130 and a controlled outlet
valve 140, in the form of pneumatically drivable dia-
phragm valves. These diaphragm valves are provided
with air inlets which may be connected to a pneumatic
control unit 150 housed in lid 101. Air hoses are omitted
for clarity. The pneumatically drivable diaphragm valves
are in themselves known.

[0049] The filling lance 200 according to the preferred
embodiment comprises a first section 210 and a second
section 220 which are movable with respectto each other
in axial direction.

[0050] The first section 210 comprises a mouth piece
201 at a distal end.

[0051] The second section 220 comprises a proximal
end 202 for connection to the dispense opening 191. Lig-
uid dispensed by the cylinders 110 liquid flows through
the dispense channel 190, through the second section
220, through the first section 210 to the mouth piece 201
where the liquid is dispensed by the filling lance 200.
[0052] For further improved prevention of leakage the
filing lance 200 comprises a further valve 230. This is
formed by a proximal part of the first section 210 and a
distal part of the second section 220, as will be explained
by means of Fig. 3.

[0053] Inthe embodimentshown here, the first section
210 is not moved while filling and the second section 220
may move with respect to the first section 210 in axial
direction by an actuator 250, and a lever arm 255 which
is hingedly attached to the second section 220.

[0054] Fig. 3A and Fig. 3B show longitudinal cross sec-
tions through an end of the filling lance 200 of Fig. 2. Fig.
3A shows the further valve 230 in an opened state and
Fig. 3B shows the further valve 230 in a closed state.
[0055] The first section 210 has near a proximal end
thereof in the side wall 310 a through hole 311. The prox-
imal end of the first section 210 is closed and provided
with a cover plate 312 and a sealing ring 313.

[0056] The second section 220 comprises at a distal
end thereof a dispense chamber 320 delimited by a
chamber wall 321, wherein the proximal end of the first
section 210 extends into the dispense chamber 320.
[0057] Inthe embodimentdiscussed here the chamber
wall 321 is fixedly connected to the second section 220.
[0058] The first section 210 and the second section
220 are in axial direction relatively moveable with respect
to each other between i) a first position in which the
through hole 311 of the first section 210 is closed by the
chamber wall of the distal end of the second section 220
(Fig. 3B) and the sealing ring 313 seals against the sec-
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ond section 220 and ii) a second position in which the
through hole 311 of the first section is located at least
partially in the dispense chamber 320 and is in liquid con-
nection with the proximal end of the second section 220.
[0059] Fig. 4A to Fig. 4G show diagrams illustrating
the method according to the invention for the filling device
100 of Fig. 1.

[0060] Storage tank 490 is filled with a liquid, for ex-
ample a sauce, which is to be dispensed by the filling
lance 200.

[0061] Thefirstcylinder 110’ comprises a firstchamber
410’, a first piston 411’ and is driven by the first piston
rod 111’

[0062] The filling device 100 comprises a first control-
led inlet valve 130’ between the supply channel 112 and
the first chamber 410’. The filling device 100 comprises
furthermore first controlled outlet valve 140’ between the
first chamber 410’ and the dispense channel 190.
[0063] The second cylinder 110" comprises a second
chamber 410", a second piston 411" and is driven by the
second piston rod 111",

[0064] The filling device 100 comprises a second con-
trolled inlet valve 130" between the supply channel 112
and the second chamber 410". The filling device 100
comprises furthermore second controlled outlet valve
140" between the second chamber 410" and the dis-
pense channel 190.

[0065] Fig. 4A shows the filling device 100 in a state
in which all valves are closed.

[0066] For dispensing liquid the first controlled outlet
valve 140’ and the further valve 230 are brought into an
opened state.

[0067] Thefilling device 100 according to this preferred
embodiment allows to dispense liquid very frequently.
Therefore the second chamber 410" is filled simultane-
ously with dispensing liquid from the first chamber 410’
by moving the second piston 411" to the right into a state
where the second controlled inlet valve 130" is open and
the second controlled outlet valve 140" is closed.
[0068] When therequired amountofliquidis dispensed
from the first chamber 410’ towards the further valve 230,
the first piston 411’ is moved slightly to the left resulting
in it sucking back liquid from the filling lance 200 (Fig.
4C). Therefore the chance of liquid leaking from the filling
lance 200 is reduced.

[0069] Through a state in which all valves are closed
(Fig. 4D) including the further valve 230 in order to avoid
the chance of dripping, for example because air enters
through the mouth piece, the method is continued as fol-
lows.

[0070] For dispensing liquid from the second chamber
410" the second controlled outlet valve 140" and the fur-
ther valve 230 are brought into an opened state.

[0071] Liquid is dispensed from the second chamber
410" and the first chamber 410’ is filled by moving the
first piston 411’ and the second piston 411" to the left into
a state where the second controlled inlet valve 130" is
closed and the first controlled inlet valve 130’ is open
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(Fig. 4E).

[0072] Then the first controlled inlet valve 130’ and the
firs controlled outlet valve 140’ are closed and the second
piston 411" is moved to the right to suck liquid back. After
this the cycle may be performed another time.

Claims

1. A method of introducing an amount of liquid into a
package by means of a filling device (200), which
filling device (100)

- comprises a chamber for liquid,

- comprises a filling lance (200) connected to
the chamber, which filling lance (200) comprises
a mouth piece (201) at a distal end (202) thereof
for dispensing liquid from the chamber;

wherein the method comprises the steps of

- introducing a measured amount of the liquid
into the package using the filling device (100),
and

- closing the package after introducing the liquid
into the package using the filling lance (200);

characterized in that

- after introducing the liquid into the package,
and

- without the mouth piece (201) extending into
the liquid which is introduced into the package;

liquid remaining in the mouth piece (201) is at least
partially sucked back into the filling lance (200).

2. Method according to claim 1, wherein the step of
sucking back comprises sucking liquid at least par-
tially back in the filling lance (200) to the chamber.

3. Method according to claim 1 or 2, wherein the step
of introducing a measured amount of the liquid into
the package using the filling device (100) comprises
introducing the mouth piece (201) of the filling lance
(200) into the package by a relative movement of the
package and the mouth piece (201), and
between the step of introducing a measured amount
of the liquid into the package using the filling device
(100) and the step of closing the package after re-
moving the mouth piece (201) of the filling lance
(200) from the package, the distal end (202) of the
filling lance (200) is removed from the package by a
relative movement of the package and the mouth
piece (201).

4. Method according to any of the preceding claims,
wherein the filling device (100) comprises a cylinder
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5.

(110), which cylinder (110) comprises a piston and
the chamber, wherein the cylinder is fitted with

- a controlled inlet valve (130), and
- a controlled outlet valve (140) between the
chamber and the filling lance (200);

wherein

- in a first step the piston is moved in a first di-
rection for discharging liquid through the con-
trolled outlet valve (140) from the chamber, to
the filling lance (200), wherein the inlet valve
(130) of the chamber is closed and the outlet
valve (140) is opened, and

- in a second step after the first step the piston
is moved in a second direction opposite to the
first direction for supplying liquid to the chamber
through the supply valve, wherein in a first stage
of the second step at least the outlet valve (140)
is opened for sucking back liquid from the filling
lance (200), andin a second stage of this second
step the outlet valve (140) is closed and the inlet
valve (130) is opened.

Method according to claim 4, wherein the filling lance
(200) is provided with a further valve (230) at a dis-
tance of less than 20 cm from the mouth piece (201),
which further valve (230)

- is opened during the first step, and

- is opened during the first stage of the second
step and is closed during at least part of the sec-
ond stage of the second step.

Method according to claim 5, wherein the filling lance
(200)

- comprises a first section (210) and a second
section (220), wherein

- the first section (210) comprises a distal
end comprising the mouth piece (201),
and

- the second section (220) comprises a
proximal end in fluid connection with the
chamber; and

- comprises a dispense chamber (320) delimited
by a chamber wall (321), wherein an end (202)
of a section chosen from

- the proximal end of the first section (210),
and
- the distal end of the second section (220)

extends into the dispense chamber (320),
wherein the chosen section only in its side wall (310)
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comprises a through hole (311), and

wherein the chamber wall (321) and the chosen sec-
tion are moved in axial direction with respect to each
other between i) a first position in which the through
hole (311) of the chosen section is closed by the
chamber wall (321) and ii) a second position in which
the through hole (311) of the chosen section is lo-
cated atleast partially in the dispense chamber (320)
and the distal end of the first section (210) is in liquid
connection with the proximal end (202) of the second
section (220).

Method accordingto claim 6, wherein the first section
(210) is kept stationary independent of the position.

Method according to any of the claims 4 to 7, wherein
the controled valves are diaphragm valves.

Method according to any of the claims 4 to 8, wherein
the cylinder (110) is a first cylinder (110’) and the
filing device (100) comprises a second cylinder
(110"), which second cylinder (110") comprises a
second piston (411") and a second chamber (410"),
wherein the second chamber (410") is equipped with

- a second controlled inlet valve (130"), and

- a second controlled outlet valve (140") be-
tween the second chamber (410") and the filling
lance (200);

wherein the first piston (411’) and the second piston
(411") are driven in opposite phase.

Filling device (100) for introducing an amount of lig-
uid into a package, wherein the filling device (100)

- comprises a chamber for liquid,

- comprises a filling lance (200) connected to
the chamber, which filling lance (200) comprises
a mouth piece (201) at a distal end (202) thereof
for dispensing liquid from the chamber; charac-
terized in that the filling device (100) is config-
ured to suck liquid which in use remains in the
mouth piece (201) after dispensing the liquid at
least partially back into the filling lance (200).

Device according to claim 10, wherein the filling de-
vice (100) comprises a cylinder (110), which cylinder
(110) comprises a piston and the chamber, wherein
the cylinder (110) is equipped with

- a controlled inlet valve (130), and
- a controlled outlet valve (140) between the
chamber and the filling lance (200);

wherein

- in a first step, the piston is movable in a first
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12.

13.

14.

direction for discharging liquid from the chamber
through the controlled outlet valve (140), to the
filling lance (200), wherein the inlet valve (130)
of the chamber is closed and the outlet valve
(140) is opened, and

- in a second step after the first step, the piston
is movable in a second direction opposite to the
first direction for supplying liquid to the chamber
through the supply valve, wherein in a first stage
of the second step at least the outlet valve (140)
is opened for sucking back liquid from the filling
lance (200), and in a second stage of the second
step the outlet valve (140) is closed and the inlet
valve (130) is opened.

Device according to claim 11, wherein the filling
lance (200) is provided with a further controlled valve
(230) ata distance of less than 20 cm from the mouth
piece (201).

Device according to claim 12, wherein the filling
lance (200)

- comprises a first section (120) and a second
section (220), wherein

- the first section (210) comprises a distal
end comprising the mouth piece (201),
and

- the second section (220) comprises a
proximal end (202) in liquid connection with
the chamber; and

- comprises a dispense chamber (320) delimited
by a chamber wall (321), wherein an end (202)
of a section chosen from

- the proximal end of the first section (210),
and
- the distal end of the second section (220)

extends into the dispense chamber (320),

wherein the chosen section only in a side wall (310)
thereof comprises a through hole (311), and
wherein the chamber wall (321) and the chosen sec-
tion are moved in axial direction with respect to each
other between i) a first position in which the through
hole (311) of the chosen section is closed by the
chamber wall (321) and ii) a second position in which
the through hole (311) of the chosen section is lo-
cated atleast partially in the dispense chamber (320)
and the distal end of the first section (210) is in liquid
connection with the proximal end (202) of the second
section (220).

Device according to any of the claims 11 to 13,
wherein the controlled valves are diaphragm valves.
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15. Device according to any of the claims 11 to 14,
wherein the cylinder (110) is a first cylinder (110’)
and the filling device (100) comprises a second cyl-
inder (110"), which second cylinder (110") comprises
a second piston (411") and a second chamber
(410"), wherein the second chamber (410") is
equipped with

- a second controlled inlet valve (130"), and

- a second controlled outlet valve (140") be-
tween the second chamber (410") and the filling
lance (200);

wherein the filling device (100) is arranged for driving
the first piston (411’) and the second piston (411")
in opposite phase.
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