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WITH A GAS

(57) The present invention refers to an apparatus (1)
for filling a liquid into a removable container (100) and
for enriching said liquid inside said removable container
(100) with gas, e.g. by carbonating. The invention further
refers to a method for filling liquid into a container (100)
and/or enriching the liquid with a gas. The apparatus
comprises a filling head (10) with a cover plate (11) for
closing an opening (101) of the container (100), having
a liquid inlet port (14), a gas outlet port (12) and a gas
inlet port (13), and a seal (19) for sealing the cover plate
(11) with respect to the opening (101) of the container
(100). The seal comprises a first surface (21) fixed to the
cover plate (11) and a second surface (20) elastically
movable relative to the cover plate (11). The apparatus
(1) further comprises a suction pump connected to the
gas outlet port (12), a pressure supply unit connectable
to the gas inlet port (13), a tank to be filled with liquid and
connectable to the liquid inlet port (14), and a control unit
configured to operate the suction pump to lower a gas
pressure inside said removable container (100) below a
gas pressure acting on the liquid inside the tank.
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Description

[0001] The presentinvention refers to a filling head for
an apparatus, such as a home soda machine, for filling
a liquid into a removable container and for enriching the
liquid inside said container with a gas, e.g. by carbonat-
ing. More precisely, the presentinvention refers to afilling
head which can be used both for filling a container at
negative pressure and for enriching the liquid with a gas,
for example CO,, at positive pressure. The invention fur-
ther refers to such an apparatus and to a method for filling
liquid into a container and/or enriching the liquid with a
gas.

[0002] Beverage dispensers, soda machines and oth-
er devices for enriching liquids for drinking inside a con-
tainer with a gas, e.g. by carbonating, or for filling the
container with liquid, which container is typically a bottle,
are known for a long time and are preferably used at
home for conditioning and preparing liquids such as wa-
ter. Using such machines has the advantage of saving
the need to carry water bottles home, while at the same
time protecting the environment by, for example, using
fewer disposable bottles. Further, using machines for
preparing liquids at home also has the advantage that
the enrichment of the liquid with gas such as CO,, i.e.,
carbonation, can be determined by the user and thus
adapted to the needs of different users.

[0003] Typically, the bottle is prefilled by use of a water
tap before the liquid inside the bottle is carbonated. This
still water is then carbonated inside a respective appa-
ratus afterwards wherein the pressure inside the bottle
is increased. However, there also exists apparatus that
are able to fill liquid into the bottle without having to use
the water tap to prefill the bottle. Nevertheless, if liquid
is to be dispensed inside the bottle directly by means of
an apparatus instead of using the water tap beforehand,
typically pumps are required.

[0004] Here, a differentiation can be made between
pumps with direct liquid contact and those without liquid
contact, when pumping a liquid. Pumps in contact with
liquid, such as mini gear pumps, create a potentially crit-
ical hygienic problem, as liquid contact, in combination
with stagnation and room temperature, as well as pump
internals (seals, dead spots, etc.), favors microbiological
growth. Consequently, in order to prevent contact be-
tween the pump and the liquid, air pumps may be used,
which create an overpressure/positive pressure in the
tank and thus convey the liquid into the bottle.

[0005] For example, US 10,752,483 B1 discloses an
apparatus for dispensing a liquid such as water from a
liquid storage container into cups. In this regard, water
inside a bottle, which represents a water tank, is pressu-
rized using an air pump and flows into a reservoir. From
here, the liquid can be filled into a respective cup due to
the applied pressure. For pressurizing the water in the
water tank, instead of the air pump, a CO, cylinder for
carbonating the liquid may be used for pressurizing the
water tank. Hence, both for filling and carbonation, the
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use of an overpressure is applied.

[0006] Generally speaking, when applying an air pump
for pressurizing water in a container, typically, air is
sucked in from the environment to generate the positive
pressure, which air is then blown into the apparatus
whereby it gets into contact with the water. Therefore, if
an apparatus pressurizing water of its water tank by an
air pump is used in a kitchen, this may have the disad-
vantage that, for example, aerosols and particles from
cooking, such as onion steam, oil vapor or the like, are
sucked into the system, which in turn may also allow for
microbial growth. Further, to provide a cost-effective
product, compressed air pumps, i.e., the components
used for such air pumps, are usually not certified food
safe, since they do not come into direct contact with wa-
ter. Nevertheless, the air pumped by the air pump comes
into contact with both pump and water, which is why con-
tamination of the water cannot be ruled out.

[0007] The above described risk of contaminating the
water of the water tank by pressurizing it with an air pump
may be avoided by carrying out the this pressurizing by
means of CO, from the CO, cylinder. However, applying
CO, for applying an overpressure in the water tank in
order to convey the water to a container such as a cup
has the disadvantage that CO, is consumed, which re-
sults in an earlier emptying ofthe CO,, cylinder. However,
in particular in the field of home soda machines, the con-
sumers are very sensitive regarding efficiency regarding
CO, consumption, i.e. how many containers of carbon-
ized sparkling water can be obtained with one CO, cyl-
inder.

[0008] A furtherdisadvantage of pressurized airto con-
vey liquid such as water is that the tank for storage must
be completely sealed pressure-proof, which leads to
higher manufacturing costs. Furthermore, when the user
wants to refill such a tank of an apparatus using pressu-
rized air, for example using tap water, in order to refill the
tank, the removal process takes an additional effort. This
is due to the fact that those tanks, since they have to hold
the pressure for conveying the liquid, require a pressure
proof connection with the apparatus. For example, the
user must unscrew the tank instead, as otherwise the
system would not be sufficiently sealed.

[0009] An alternative system for conveying water from
a tank to a tap is disclosed in US 5,992,684 A. Here, a
vacuum pump is provided to suck water from a first stor-
age tank into a second storage tank located above the
first storage tank. Water may be dispensed from the sec-
ond storage tank via three different taps. The conduit
between the second storage tank and one of these taps
comprises a mixer for carbonation of the water flowing
through the mixer using a compressor to flow the water
from the second water storage tank towards the tap. In
addition to the disadvantage that the water is conveyed,
at least in part, by a compressor that sucks in air from
the environment to compress said air as described
above, such a system requires two storage tanks.
[0010] Consequently, the object of the present inven-
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tion is to provide a filling head for an apparatus which
allows for both, filling a liquid into a removable container
and enriching the liquid inside the container with a gas,
e.g. by carbonating, as well as amethod for efficientfilling
and enriching liquids with a gas, e.g. by carbonating.
[0011] This objectis solved by an apparatus as defined
in claim 1, and by a method according to claim 12.
[0012] Accordingtoan aspect of the presentinvention,
a filling head for an apparatus for filling a liquid into a
removable container and for enriching the liquid inside
said container with a gas, e.g. by carbonating, is provid-
ed. Preferably, the filling head is for an apparatus accord-
ing to presentclaim 1. The filling head comprises a cover
plate for closing an opening of a container, a liquid inlet
port and a gas outlet port provided in the cover plate, and
a seal for sealing said cover plate with respect to the
opening of said container. Further, the seal comprises a
first surface fixed to the cover plate and a second surface
elastically movable relative to the cover plate. Further-
more, the filling head comprises a gas inlet port provided
in said cover plate.

[0013] The filling head and apparatus according to the
present invention is suitable for use with any kind of re-
movable container having an opening. Preferably, said
removable container will have an upper portion having a
smaller diameter than its lower portion, which upper por-
tion may be termed as "neck" of the container. Said open-
ing is typically located on top of said upper portion, i.e.
the opening has a smaller diameter than the largest di-
ameter of the container of the lower portion.

[0014] Preferably, the container is a bottle or carafe,
more preferably a bottle. Besides of said opening, the
container may have additional openings.

[0015] When a removable container is used with the
filing head, the second surface of the elastically movable
seal is configured to be in contact with and rest against
the opening of the container. Consequently, when the
respective removable container is used with said filling
head, the elastic material of the seal is at least partially
compressed or deformed while being moved towards the
cover plate. This in turn results in a force caused by the
compression and deformation of the elastic seal acting
on the seal to force the second surface towards to the
first surface, i.e., towards to the cover plate. The second
surface is the most distal surface of the seal, which, when
a container with an inner and outer surface is used with
the filling head, the second surface is defined by facing
the opening of the container. Therefore, as long as the
container is in contact with the filling head, the force com-
pressing and deforming the seal allows for the seal to
abut against the opening and allows for a pressure proof
sealingin order to allow a suction pump to suck air outside
the container through the gas outlet port. A respective
suction pump, thus, may provide a negative pressure in-
side the container, i.e., a gas pressure below a gas pres-
sure inside a tank comprising liquid to be filled into the
container, by sucking out gas, preferably air, via the gas
outlet port. Typically, the tank is at atmospheric pressure.
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Further, the container is filled with liquid from the tank
trough the liquid inlet port via an optional connection noz-
zle arranged between in the liquid flow path between tank
and liquid inlet port, which connection nozzle preferably
is attached to the cover plate of the filling head. Further-
more, once the container is filled with liquid, pressurized
gas can be supplied into the container via a gas inlet port,
therefore allowing to enrich the liquid with said gas.
Therefore, all fluids, i.e., liquid and/or gas, pass through
the filling head in order to enter or leave the container,
wherein during gas extraction by means of a suction
pump, the gas pressure inside the container is a negative
pressure (underpressure). It is preferred that the seal
and/or liquid inlet and outlet ports are arranged within the
filling head such that liquid fluids, e.g. water, do not con-
tact the seal of the filling head, in order to avoid contam-
ination such as microbiological growth initiated by a wet
seal. Preferably, the gas pressure inside the container is
lowerthan the atmospheric pressure presentin the above
water surface of the water tank of the apparatus, which
atmospheric pressure is typically around 1 bar. There-
fore, the gas pressure inside the container is preferably
less than 1 bar, preferably 0.1 bar to 0.9 bar, more pref-
erably 0.6 to 0.8 bar. And wherein when the liquid is pres-
surized by supplying gas via a gas inlet port, the gas
pressure inside the container rises typically to pressures
between 2 bar and 8 bar.

[0016] Consequently, the filling head allows for a pres-
sure proof sealing both in the event of negative pressure
in the container during a filling process and in the event
of positive pressure during a gassing process.

[0017] A container which may be used with the filling
head may be any container with a opening configured to
hold a respective liquid. Typically, a water container is
used having a maximum fill volume of about 1 liter. The
container is preferably made of glass, plastic or stainless
steel. The gas used to enrich the liquid is typically carbon
dioxide (CO,), oxygen (O,) or the like. Independent of
the gas used to enrich liquid, here, this process is called
carbonation. Further, the liquid which is filled into the re-
movable container is typically water or any other water-
based beverage.

[0018] In principle, the seal used for sealing the filling
head when used with a container may comprise an elas-
tomeric polymer which is both certified food safe and has
suitable elastomeric properties for providing a kind of
(spring) tension, such as shore hardness. Preferably,
suitable elastomeric polymers certified food safe are se-
lected from ethylene propylene diene monomer (EPDM)
rubber, silicone rubber, nitrile butadiene rubber (NBR)
and chloroprene rubber (known under the tradename Ne-
oprene®). As regards the elastomeric properties of the
seal comprising said polymer preferably has a shore
hardness scale of A40 to A90, more preferably A50 to
A80, and most preferably A60 to A70. The cover plate
may be made from metal or plastic material, wherein the
first surface of the seal may be fixed to the cover plate
by the use of any kind fixing means, such as screws,
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glue, welding or the like.

[0019] Alternatively, the cover plate and the first sur-
face of the seal, or preferably the whole seal including
first and second surface, are fixed together in that they
are formed as one integral part. Said integral part may
either be formed by molding or welding the first surface
of the seal to the cover plate, or by forming cover plate
and first surface of the seal as one single part, e.g. by
molding.

[0020] Furthermore, the seal may be provided either
as one part comprising both first and second surface or
astwo partsinwhich afirst part comprises the first surface
and a second part comprises the second surface. Pref-
erably, the seal is provided as one part comprising both
first and second surface.

[0021] The ports of the cover plate are generally pro-
vided by respective openings for attaching tubes and
pipes of the suction pump, the tank and the pressure
supply unit. However, said openings may also comprise
connection nozzles to allow for a better connection.
Those connection nozzles may be an integral part of the
cover plate or may be screwed or otherwise connected
to the respective ports.

[0022] Further, the cover plate may be provided by a
flatdisc, but may also have a different shape, for example
the shape of a cylinder. Further, the cover plate may be
provided by multiple components coupled to one another
by tight fit, force fit, or material fit. If the cover plate com-
prises multiple components, there may be extra sealing
elements provided to seal interfaces between the com-
ponents. Independent of the shape of the cover plate,
the ports are preferably arranged on a component of the
cover plate comprising a surface directly facing a spout
of a container, when a container is attached to the filling
head. Preferably the seal is also fixed with its first surface
to this same surface of the cover plate, i.e., the surface
facing the spout.

[0023] In addition, the shape of the cover plate and the
seal fixed to the cover plate may be chosen such that
apart from the ports, the cover plate and the seal form a
sealed volume together with a container when used with
the filling head. The seal, which for example has essen-
tially a tube-like shape, is preferably fixed to the cover
plate atone end, i.e., the first surface. The lateral surface
of this tube-like shaped seal is in turn preferably also
arranged on the filling head in such a way, for example
clamped, that, in the event of a negative pressure in the
container, e.g., a pressure lower than the atmospheric
pressure, the seal, e.g., the tube-like shape seal, does
not contract radially, i.e., the lateral surface does not nar-
row significantly. The first surface of the seal may also
be provided by a portion of the lateral surface of the seal.
[0024] In order to attach a container to the filling head,
it may either be possible to hold the container and press
the container against the seal. However, it is preferred
when the container is directly attached to the filling head
by respective connection means, for example a thread
provided at the opening of the container and a respective
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counterpart on the filling head, or indirectly by a recep-
tacle which holds the container. Such a receptacle may
be coupled to the filling head by respective coupling
means.

[0025] In a further embodiment, the seal may have, at
least partially, an annular or tubular shape with a wall
thickness being smaller than a distance between the first
surface and the second surface of the seal. Preferably
the section of the seal with the greatest wall thickness
defines the second surface and therefore provides con-
tact with the spout of the container, in the event of a con-
tainer being used with the filling head. In general, the wall
thickness contributes to the material strength of the seal.
The wall thickness of the seal at the second surface may
be atleast three times smaller than the distance between
the first surface and the second surface of the seal. Due
to the respective dimensions of the seal, sufficient defor-
mation or compression of the seal can be ensured in
particularin order to be able to seal tightly even at greater
overpressures (positive pressures) and underpressures
(negative pressures). Respective overpressures may be,
for example between 5 bar and 8 bar during enrichment
of a liquid inside the removable container with gas. Un-
derpressures may be in between 0.1 bar and 1 bar during
the use of a suction pump, i.e., during filling of the con-
tainer.

[0026] The distance between the first surface of the
seal and the second surface of the seal may be deter-
mined from the most distal point of the seal of the second
surface to the first surface, which is the surface being
fixed to the cover plate by screws or the like.

[0027] In addition or as an alternative, the seal may
comprise a bellows portion which may be compressed
when the second surface of the seal is moved towards
the cover plate, e.g., by the opening of the container. A
respective bellows may be provided in between the first
surface and the second surface of the seal, wherein the
bellows is compressed, when the second surface of the
seal is moved towards the first surface of the seal. Com-
pressing the bellows provides a force that pushes the
second surface away from the first surface. This means,
the compressed bellows applies a force onto the seal in
order to force the second surface of the seal away from
the first surface being fixed to the cover plate, i.e., away
from the cover plate. Providing a bellows may further
increase the force with which the second surface pushes
against a opening of a removable container when that
container is used with the filling head.

[0028] In order to achieve better sealing during a gas
enrichment process, i.e., during a pressure supply proc-
ess, itis advantageous if the force with which the second
surface of the seal presses against the opening of the
container is increased. For this purpose, the seal may
comprise a flange-like pressure surface connecting two
portions of the seal having different diameters, wherein
a space is formed between the flange-like pressure sur-
face, an upper part of the second surface of the seal
representing one of said portions of different diameter,
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and the cover plate, which space is in fluid communica-
tion with the gas inlet port, and wherein the area of the
flange-like pressure surface is larger than the area of the
opening of the container.

[0029] For example, the seal may be stepped so that
the seal has a larger diameter in a contact area with the
cover plate, i.e., in the area of the first surface, than in
the area of the second surface. This stepped shape may
be selected so that the step that forms a pressure surface
is larger than the second surface. A void annular space
may be formed between the pressure surface and the
cover plate which space is in fluid communication with
the interior of the container, if the container is attached
to the filling head. Thus, when the pressure inside the
container increases, the force pressing against the pres-
sure surface is significantly greater than the force press-
ing against areas of the second surface. Depending on
the selected dimensions, the force with which the seal
presses against the opening during an enrichment proc-
ess can be significantly increased and rises as the pres-
sure in the container rises. The stepped shape of the seal
may be supported by additional components, e.g. a
washer, which may be fixed to the seal.

[0030] Inanexemplary embodiment, the seal compris-
es a flange-like portion defining the first surface protrud-
ing radially outwards from a first tubular portion, e.g. com-
prising the bellows, and a flange-like pressure portion
connecting the tubular portion with a second tubular por-
tion which comprises the second surface. The second
tubular portion has an inner diameter significantly smaller
than the inner diameter of the first tubular portion, spe-
cifically, the outer diameter of the second tubular portion
may be smaller than the inner diameter of the first tubular
portion.

[0031] Alternatively or in addition, the filling head may
comprise a separate spring element which may be
tensed when the second surface of the seal is moved
towards the cover plate, e.g., by the opening of the con-
tainer. In other words, the spring element may bias the
second surface of the seal towards the spout of the con-
tainer. Thus, the spring element may be supported by
the cover plate and the seal and thus be tensed when
the second surface of the seal is moved in the direction
of the cover plate.

[0032] Forsupportonthe seal, anextraelementis pref-
erably provided, for example a spring guiding element
attached to the seal and/or the cover plate. The spring
guiding element is movable in axial direction, i.e. in di-
rection between container and filling head, and it guides
the spring in that it prevents it to move in at least one
lateral direction. The spring guiding element may be
formed of one or two parts.

[0033] The one part spring guiding element is prefer-
ably adjacent to or directly fixed to the flange-like pres-
sure surface of the filling head’s seal, wherein the spring
elementis arranged around one surface side of the spring
guiding element by being in direct contact with the outer
surface of the spring guiding element, such that it sup-
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ports the spring element, i.e. prevents the spring element
from movements in one lateral direction, namely in direc-
tion to the one-part spring-guiding element. Furthermore,
it is preferred that the one part spring guiding element is
concentrically arranged around the outside of the flange-
like pressure surface, and the spring element in turn is
concentrically arranged around the outside of the one
part spring guiding element. Preferably, both flange-like
pressure surface, one part spring guiding element and
spring element have the same cross sectional shape
such that there’s a snuggly fit at least between spring
guiding element and spring element in order to effectively
guide the spring, i.e. avoid movements of the spring in
lateral direction. In principle, said cross sectional shape
could be any shape, but for pragmatical reasons, since
commercial spring elements typically have a circular
cross sectional shape, a circular shape is preferred for
the flange-like pressure surface, the one part spring guid-
ing element and the spring element.

[0034] The two part spring guiding element comprises
the above described one part spring guiding element
which will be termed "first element" in the context of the
two part spring guiding element. In addition to the first
element, the two part spring guiding element comprises
a second element for avoiding lateral movement of the
spring element in a second lateral direction. For this pur-
pose, the spring element is interposed between first and
second element, such thata spring movement is possible
in axial direction of the spring, but not in its lateral direc-
tion, since lateral movement of the spring is avoided by
the first and second elements between which (the wind-
ings of) the spring element are interposed. For the two
part spring guiding element, it is preferred that flange-
like pressure surface, first element, spring element and
second element have the same cross sectional shape,
preferably a circular cross sectional shape.

[0035] The spring guiding element and the spring ele-
ment may be arranged around the outer side or the inner
side of the flange-like pressure surface, wherein an ar-
rangement at the outer side is preferred, since this not
only provides for more space in the inside of the filling
head for other components, but also provides for a more
effective and reliable axial spring force applied on the
opening of the container, because in this case, the spring
will have a larger diameter than the opening of the con-
tainer.

[0036] In the present specific embodiments depicted
in the Figures, the spring element is a compression
spring. However, by means of an alternative fastening of
the spring element, also a tension spring may be used.
This means, that independent of the type of spring ele-
ment, the spring element is used to provide an additional
force, forcing the second surface of the seal away from
the cover plate when a removable container is used with
the respective filling head, so that the second surface is
moved towards the cover plate.

[0037] According to a further aspect of the present dis-
closure, the seal may comprise an inner sealing lip con-
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figured to protrude into the opening of the removable con-
tainer. This sealing lip may extend from the second sur-
face of the seal away from the cover plate. During en-
richment of a liquid inside a removable container, the
pressure rises inside the container, so that the inner lip
is pressed against an inner surface of the container,
thereby additionally improving the sealing.

[0038] In addition or as an alternative, the seal may
comprise an outer sealing lip configured to encase, i.e.
to extend past, the opening from outside of the removable
container. This sealing lip may also extend from the sec-
ond surface of the seal away from the cover plate. Con-
sequently, when the pressure during filling of a remova-
ble container with liquid is lowered inside the container,
the outer sealing lip is sucked onto an outer surface of
the container, thereby additionally improving the sealing.
[0039] Thus,whenasealcomprisesbothaninnerseal-
ing lip as well as an outer sealing lip, the contact surface
of the spout of the removable container, i.e., the contact
surface of the container, is located between the two lips,
when the container is used with the filling head. In such
an exemplary embodiment, a groove may be formed be-
tween the sealing lips into which the contact surface of
the spout may enter.

[0040] The above described sealing lips, alone or in
combination, provide for an improved sealing between
filing head and removable container.

[0041] According to an alternative embodiment, the
lowermost part of the second surface of the seal has a
flat or planar surface for contacting the opening of the
container, i.e. the seal has none of the above described
lips. Such flat or planer surface has the advantage that
itis compatible with any kind of container, hence the user
is free in using almost any container as removable con-
tainer for the present apparatus.

[0042] In one embodiment, the gas inlet port may be
positioned centered with respect to the cover plate and
the first surface of the seal being fixed to the cover plate
and to the second surface of the seal. Therefore, the gas
inlet port is centered with respect to the seal. The cen-
tered arrangement of the gas inlet port allows for a cen-
tered introducing of the gas into a removable container,
which increases a uniform distribution of the gas within
the container and the liquid, particularly in the case of a
rotationally symmetrical container shape. In addition, this
may facilitate introducing a tube connected to the gas
inlet port into the container.

[0043] Asmentioned before, the object of the invention
is also solved by an apparatus for filling a liquid into a
removable container and for enriching said liquid inside
said removable container with a gas, e.g. by carbonating,
using the above mentioned filling head. The apparatus
may comprise a suction pump connectable or connected
to the gas outlet port, a pressure supply unit connectable
or connected to the gas inlet port, a tank to be filled with
liquid connectable or connected to the liquid inlet port,
and a control unit. The control unit is configured to oper-
ate the suction pump to lower a gas pressure, preferably
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an air pressure, inside said removable container below
a gas pressure, preferably an air pressure, acting on the
liquid inside said tank. Hence, the suction pump is con-
figured to suck gas, preferably air, out of the removable
container, in order to lower the gas pressure inside said
removable container below a gas pressure acting on the
liquidinside the tank. In other words, within the removable
container, an underpressure is created compared to the
gas pressure in the tank to be filled with liquid. This un-
derpressure in turn allows to convey liquid from the tank
into the removable container. Optionally, said suction
pump or an additional suction pump may be configured
to control flow of gas from the pressure supply unit into
the container in order to enrich said liquid filled into said
removable container with said gas. Itis preferred that the
suction pump for lowering the gas pressure inside the
removable container can also be used for controlling the
flow of gas for enriching the liquid inside said removable
container, e.g. of CO, gas, since this allows for saving
an additional pump. In an exemplary arrangement of the
components of the apparatus, the tank may be located
next to the container, i.e. substantially at the same level
of heightwhich reduces the energy consumption required
to suck e.g. water from the tank into the container.
[0044] The apparatus for filling a liquid into a remova-
ble container and for enriching said liquid inside said re-
movable container with a gas may further comprise the
removable container having the opening.

[0045] The suction pump is preferably connected via
a valve to the gas outlet port of the filling head of the
apparatus. As soon as the container is inserted into the
apparatus to be filled and/or following actuation of an
input device, e.g. a button, the pump may start to suck
the air out of the container. If there is a valve arranged
between the pump and the container, the valve is open
in this state. The tank is connected to the filling head via
the liquid inlet port and may also have a backflow pre-
venter between the inlet port and the tank, which backflow
preventer is preferably arranged within the connecting
nozzle. A backflow preventer is a means

[0046] The backflow preventer may be a non-return
damper e.g. having a simple mechanical flaps mecha-
nism preventing backflow, or a passive or active backflow
valve, wherein an active backflow valve may be solenoid
backflow valve. A non-return damper is preferred, be-
cause it is cost efficient and sufficient for the intended
purpose. The selection of the type of backflow preventer
depends on the type of mode of how the gas is flown into
the replaceable container in order to enrich the liquid
therein with gas. For example, for a so-called "batch-
type" carbonation”, where CO, gas directly flows into the
liquid within the replaceable container without reducing
the pressure of the gas, a non-return damper e.g. having
a simple mechanical flaps mechanism preventing back-
flow may be sufficient. However, in other carbonation
types, e.g. when the gas is applied in multiple pulses
and/or the gas is circulated within the apparatus, one or
more active backflow valves, preferably solenoid back-
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flow valves, may be required. If a backflow preventer is
arranged between the tank and the filling head, i.e. within
the liquid flow path comprising the liquid inlet port of the
cover plate of the filling head, this backflow preventer is
also open at this point. Consequently, as soon as suffi-
cientvacuum has been generated in the container by the
suction pump, the liquid from the tank begins to flow into
the container. The suction pump thus sucks continuously,
with the liquid flowing from the tank into the container.
Afterthe container is filled with liquid, the pressure supply
unit provides pressurized gas through the gas inlet port
in order to enrich the liquid with gas. Here, the suction
pump is not running, and the aforementioned valves are
closed to avoid that the suction pump and the tank are
exposed to the pressure present in the removable botte,
which is typically around 8 bar. This is because the suc-
tion pump will typically not be designed for such a high
pressure, and back-pressure within the tank would result
in an undesired bubbling within the tank. During the entire
operation, the control unit takes over the control of all
devices (suction pump, pressure supply unit, valves etc.).
a

[0047] However, the apparatus may also comprise a
control interface to allow the user to select the amount
of gas which is enriched inside the liquid. Therefore, the
user may select a medium sparkling liquid. Consequent-
ly, the control unit will start to operate the respective de-
vices accordingly. The user may also be able to select
an amount of liquid to be filled into the container or the
like by use of said interface. Thus, after the user’s selec-
tion, the apparatus may fill the container with liquid and
enrich the liquid with gas fully automated.

[0048] Accordingly, the control unit comprises a proc-
essor, a memory etc. However, the apparatus may also
be manually controlled, wherein each united is started
by an individual operation of the user. To supply the con-
trol unit with power, the device preferably has a power
supply unit. In an example, the control unit may comprise
a PCBA, e.g. with a micro-controller, and may be con-
nected to the power supply. One or more operation
modes may be stored on the PCBA, e.g. for different
degrees of carbonation and/or different fill levels or
amounts of liquid to be carbonated. The control unit may
be connected with one or more sensors, e.g. for detecting
gas pressure, fill level of the container or the like. In ad-
dition, a display unit, actuation means (user operation
interface) and the like may be connected to or part of the
control unit.

[0049] Further, according to one embodiment the ap-
paratus may comprise a measuring unit configured to
determine an amount of liquid filled inside the removable
container. Typically, if for example a container with a
maximum volume of 1 liter is used, only 0.8 liters are
supposed to be filled into the container, before the liquid
is enriched with gas. The measuring unit may determine
the amount ofliquid continuously or may only be detected
whether a predetermined amount of liquid is reached.
Such a predetermined amount of liquid may be selected
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by the interface or may be preset by the size of the con-
tainer. The measuring of the amount of liquid may be
done by using a sensor in order to determine the amount
of liquid running from the tank into the container. Alter-
natively, there may be a respective sensor for detecting
the liquid level inside the tank. Thus, detecting a liquid
level inside the tank when a filling process is started and
continuously measuring the liquid level inside said tank
may allow for calculation of the amount of liquid inside
the container by means of the control unit. Other alter-
natives for measuring the amount of liquid filled into the
container may be used.

[0050] In a further embodiment, the apparatus may
comprise a pressure compensation valve configured to
be operated by the control unit before the liquid inside
the container is enriched with the gas. After the suction
pump has been operated, there is a negative pressure
(underpressure) in the container, which may be compen-
sated by the gas flowing in, which is the preferred oper-
ating mode, since the typical operation mode will be that
after conveying the liquid by means of said negative pres-
sure, the user wants to enrich the conveyed liquid in the
container with the gas flowing into said liquid. However,
alternatively, a pressure compensation valve may be
used as described here, wherein upon opening the pres-
sure compensation valve, the pressure inside the con-
tainer is adjusted to the atmospheric pressure. This also
allows for an easy removal of the container, when the
user does not want the apparatus to supply the liquid with
pressurized gas, e.g. since the user assumes that the
water stored in the apparatus too long and may not be
fresh any more, for cleaning reasons or other purposes,
e.g. in case the user wants to have a non-sparkling liquid
dispensed by the apparatus according to the invention.
[0051] In addition, the tank filled with liquid may be re-
movably connectable to the liquid inlet port, i.e., to said
apparatus. Thus, the tank may for example have a max-
imum filling level of 8 liters, and thus allows for ten fillings
of an aforementioned container when only 0.8 liters are
filled into said container. When the tank is empty, the
user may therefore use tap water to refill the tank. An
advantage of the one aspect of the presentinventive con-
cept of applying vacuum is that the lid of the tank does
not need a special sealing for making the tank pressure
proof or air tight. Rather, a simple lid that protects against
dust can be used, which can easily be removed as well
as closed by the user. Only the lower part of the tank,
thatis the flow path below the tank’s water column needs
to be seal for safeguarding the vacuum within the remov-
able container generated by the suction pump. Hence, a
sealing has to be provided between the liquid outlet port
of the tank and the remaining apparatus and/or between
filling head and the liquid flow path starting from the tank’s
liquid outlet. In addition, from time to time, the user may
clean the tank, wherein a removably connectable tank is
especially helpful, wherein for cleaning purposes, it is
preferable that a vacuum safeguarding sealing between
tank and remaining apparatus is detachable from tank
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and/orremaining apparatus. Further, itis particularly pre-
ferred that afilter is arranged in between the outlet of the
tank and the liquid inlet port of the cover plate. This filter
may be arranged inside a filter cartridge, wherein it may
be easier to exchange the filter when the tank is remov-
ably connectable to the apparatus. The filter may be any
kind of water filter suitable for pressurized filtering, such
as activated carbon filter, ceramic filter for removing vi-
ruses and/or bacteria, ion exchange resins, or a combi-
nation thereof. Owing to present inventive concept of
conveying liquid by providing a pressure in the removable
container which is below the atmospheric pressure
present in the above water surface of the water tank of
the apparatus, the water of the water tank can be filtered
without burden for the user such as apreceding, separate
filtration of the water to be filled into the water tank of the
apparatus, e.g. by means of a percolation type table wa-
ter filter. A further, additional advantage of the present
concept of conveying the liquid by pressure difference is
that contamination of the liquid by means of contaminants
in the surrounding air, such as e.g. garlic or onion smells,
as well as contaminations deriving from part of the pump,
can be effectively ruled out.

[0052] Further, the apparatus may comprise a recep-
tacle for receiving the container and configured to be cou-
pled to the apparatus. Therefore, the container itself is
not directly coupled to the apparatus and is rather held
to the apparatus by the receptacle. Thus, when the ap-
paratus is used with a removable container, the user may
first place the container inside said receptacle and may
then couple said receptacle to the apparatus. Due to said
coupling, the container is forced against the seal of the
filing head, thereby pushing the second surface of the
seal towards the cover plate.

[0053] In this regard, in one embodiment the recepta-
cle may be coupled to the apparatus, e.g. to the filling
head, by means of a coupling. This, type of coupling may
allow for an easy coupling and decoupling of the recep-
tacle and the apparatus. In addition, the coupling may
urge the receptacle and thus the container towards the
seal. Preferably, the coupling is a bayonet coupling.
[0054] Further, the object of the invention may be
solved by a method for filling a liquid into an attached
removable container and for enriching said liquid inside
said removable container with a gas, e.g. by carbonating,
using the apparatus according to the description above.
The method comprises the following steps: a.i) signaling
to the control unit to operate the suction pump to lower
a gas pressure, preferably an air pressure, inside the
removable container below a gas pressure, preferably
an air pressure, acting on the liquid inside the tank con-
nected to the liquid inlet port thereby filling said container
with liquid from said tank; and b) thereafter signaling to
said control unit to operate the pressure supply unit to
supply pressurized gas to the liquid of said removable
container when the liquid is fully filled into the container
thereby enriching said liquid filled into the container with
said gas.
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[0055] Consequently, once a user has a container at-
tached to the apparatus, and has, for example, used the
interface in order to select the preferred liquid, a signal
is sent to the control unit in order to operate the suction
pump, thereby filling the container. Further, when the
container is filled to with the desired amount of liquid, for
example, when a user manually stops pushing a button
or a measuring unit detects a predetermined amount of
liquid inside the container, a signal is sent to the control
unit in order to operate the pressure supply unit, thereby
enriching the liquid inside the container with gas.
[0056] In one embodiment, the method may addition-
ally comprise between steps a.i) and b) the steps of a.ii)
determining when an amount of liquid filled inside said
removable container reaches a predetermined liquid lev-
el; and a.iii) signaling to the control unit that the prede-
termined liquid level is reached, thereby operating the
pressure compensation valve and stopping the suction
pump.

[0057] As already mentioned before, in order to deter-
mine when a predetermined amount of liquid inside the
containerisreached, the apparatus may be provided with
sensor means. Thus, as soon as the predetermined
amount of liquid is reached, the control unit receives a
signal in order to open the pressure compensation valve
and/or to stop the suction pump. Alternatively, the suction
pump may be operated only for a relatively short time in
order to provide a relatively small pressure difference
between removable container and tank, which relatively
small pressure difference is predetermined such that is
sufficient for initiating a suction of the liquid from the tank,
wherein once the liquid flows, no vacuum is necessary
any more, because after flow of the liquid is initiated by
the relatively small pressure difference, all further liquid
is conveyed by gravity. This alternative operating mode
of the suction pump has the advantage that the lifetime
of the suction pump is substantially extended, the pump
consumes less electrical energy and there’s substantially
less noise emission. Hence, stopping of the suction pump
depends on the aforementioned two different operating
modes: Either, the suction pump is running until sensor
means transmit a signal to the control unit that the pre-
determined amount of liquid inside the container is
reached, or the pump is operated for a relatively short
time and then stopped, in order to provide for a liquid
conveyance basically provided by gravity. The amount
of liquid inside the container may also be less than the
desired amount of liquid inside the container so that the
remaining pressure difference is then compensated by
gas flowing into the container in a subsequent step flow-
ing gas into the container for enriching the liquid with gas.
[0058] Preferably, process steps a.i) and b) are auto-
matically processed by the control unit after the user
presses a single button of the apparatus, and more pref-
erably, steps a.i), a.ii), a.iii) and b) are automatically proc-
essed by the control unit after the user presses a single
button of the apparatus.

[0059] Consequently, the invention provides the filling
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head, the apparatus with said filling head as well as the
method for use of said apparatus with an attached re-
movable container according to the description above,
wherein the filling head, the apparatus and the method
allow for both, filling a liquid into a removable container
and enriching the liquid inside said container with a gas,
e.g. by carbonating, using underpressure and overpres-
sure respectively.

[0060] Non-limiting, exemplary embodiments of the in-
vention will now be described with reference to the ac-
companying drawings, in which:

Figure 1  shows a cross-sectional view of an appara-
tus comprising a filling head according to the
invention and a removable container;
Figure 2  shows a part of the apparatus of Figure 1 in
a cross-sectional view;

Figure 3  shows the part of the apparatus according to
Figure 2 without a spring element;

Figure 4  shows a part of an apparatus of an embodi-
ment according to the invention in a perspec-
tive cross-sectional view with a spring ele-
ment and a seal comprising an inner and an
outer sealing lip;

Figure 5 shows a close-up of a cross-sectional view
of a seal with an inner sealing lip;

Figure 6  shows the close-up of a cross-sectional view
of the seal according to Figure 5 with an ad-
ditional outer sealing lip; and

Figure 7  shows aclose-up of a cutaway view of a seal
according to a further embodiment.

[0061] In Figure 1 an apparatus 1 for filling liquid into
aremovable container 100 and enriching the liquid inside
said container 100 with a gas, e.g. by carbonating, is
depicted. The apparatus 1 comprises a housing formed
by an upper housing portion 2 and a lower housing por-
tion, i.e., the receptacle 3, in which the container 100 is
inserted. Here, the upper housing portion 2 and the lower
housing portion 3 are coupled to one another by means
of a bayonet coupling 4.

[0062] Further, a filing head 10 is provided together
with the apparatus 1 comprising a cover plate 11 with
respective gas outlet port 12, configured to be connected
to a suction pump (not shown), a gas inlet port 13, con-
figured to be connected to a pressure supply unit (not
shown) and a liquid inlet port 14 with a connection nozzle
15 screwed into the liquid inlet port 14. Preferably, within
a gas path comprising gas outlet port 12 and gas inlet
port 13, one or more overpressure valves are arranged
in order to safeguard that the gas pressure within con-
tainer 100 does not exceed a predetermined value, of
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e.g. at most 8 bar, by closing the overpressure valve(s)
in order to avoid unnecessary stress of (parts of) the suc-
tion pump. The liquid inlet port 14, and more specifically
the connection nozzle 15 is configured to be connected
to a tank (not shown). The tank is filled with liquid, for
example water, which is to be supplied via the liquid inlet
port 14 into the container 100, when the suction pump is
running, thereby creating a negative pressure inside the
container 100. In addition, a backflow preventer 16 is
arranged inside the connection nozzle 15. The backflow
preventer 16 allows the liquid from the tank to enter
through the liquid inlet port 14 into the container 100, but
prevents backflow of liquid from the container to the tank.
Backflow preventer 16 may be passive, for example in
the form of a simple non-return damper e.g. having a
simple mechanical flaps mechanism preventing back-
flow, or active, e.g. in the form of a solenoid backflow
valve allowing control of backflow preventer 16 by e.g.
the control unit of the apparatus.

[0063] The gasinletport 13 of the cover plate 11 com-
prises a tube 17 connected to the cover plate 11, wherein
said tube 17 is directed towards the container 100, when
the container 100 is used with the apparatus 1. Moreover,
the tube 17 protrudes into the container 100. The tube
17 comprises a nozzle 18 at its distal end which is thus
also arranged inside the container 100. In the depicted
state, the container 100 and more precisely a opening
101 of the container 100 comprising a thread for a lid or
the like is pushed against a seal 19 which is provided at
the filling head 10, thereby forcing a second surface 20
of the seal 19 towards a first surface 21 of the seal 19,
wherein in this specific embodiment, said first surface 21
is fixed to the cover plate 11 by means of screws. How-
ever, as explained above, any fastening means may be
used for fixing first surface 21 to cover plate 11, and fixing
may also be realized by forming first surface 21 and cover
plate 11 as one integral part.

[0064] Here, the cover plate 11 comprises two compo-
nents, a first component 22 having the inlet and outlet
ports 12, 13 and 14 and a second component 23 coupled
by screws to said first component 22. The disclosed filling
head 10 additionally comprises a spring element 24,
which is placed between the second component 23 of
the cover plate 11 and a spring guiding element 25 cou-
pled to the seal 19. In the disclosed state, in which the
opening 101 of the container 100 is pressed against the
second surface 20 of the seal 19, the spring element 24
is compressed, thereby forcing the second surface 20 of
the seal 19 away from the cover plate 11. Further, the
seal 19 comprises an inner sealing lip 26, which is pro-
truding into the opening 101 of the removable container
100. Figures 5 and 6 show the respective sealing lips 26
and 28 in more detail.

[0065] In Figure 2, the upper part of the apparatus 1
from Figure 1 is shown in an enlarged view so that the
corresponding components, in particular the compo-
nents of the filling head 10, can be better identified.
Therefore, a contact surface 102 of the container 100,
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which is arranged on the opening 101 of the container
100, can also be seen more clearly here. This contact
surface 102 as a part of the opening 101 presses against
the second surface 20 of the seal 19, thereby moving the
second surface 20 towards the cover plate 11 formed by
the respective first and second component 22 and 23.
Due to the compression of the spring element 24 and a
bellows 27, a force is exerted onto the second surface
20 of the seal 19. The force acting through the spring
guiding element 25 on the seal 19, which is attached to
the cover plate 11 by the first surface 21, and the second
surface 20 of the spring element 24 is therefore pressed
away from the cover plate 11 by said force. The direction
of action of the force is indicated by an arrow F.

[0066] However, the use of the spring element 24 is
not necessarily required to put the invention into practice
and is therefore more of an additional improvement that
can provide advantages at very high pressures as the
force of the seal 19 being pressed towards the opening
101 of the container 100 is increased. Therefore, Figure
3 shows an embodiment without the corresponding
spring element 24. Here, the force that pushes the sec-
ond surface 20 of the spring element 19 away from the
cover plate 11 is exerted by the compression of the bel-
lows 27 of the seal 19. Otherwise, Figure 3 shown is
identical to Figure 2. Moreover, the seal 19 itself, which
depending ontype of elastic material is also compressed,
when the container 100 is pushed towards the filling head
10, exerts a force itself onto the opening 101 of the con-
tainer 100. Therefore, even though not shown here, even
the bellows 27 may be omitted.

[0067] Figure 4 shows another embodiment of an up-
per part of the apparatus 1, without the corresponding
suction pump, pressure supply unit, control unit and tank,
but with the additional feature of an outer sealing lip 28.
The outer sealing lip 28 contacts an outer surface 103 of
the container 100. As soon as air is sucked out of the
container 100 and a negative pressure is generated in-
side the container 100 via the gas outlet port 12, the outer
sealing lip 28 is pressed against the outer surface 103
of the container 100. The other components are identical
to those of the previous Figures. However, due to the
enlarged view additional sealing elements which are pro-
vided between the first and second component 22 and
23 of the cover element 11 as well as between the con-
nection nozzle 15 and the liquid inlet port 14 may be seen
better here. Those sealing elements additionally improve
the sealing of the filling head 10.

[0068] As shown here as well as in the other Figures,
the seal 19 may be stepped, wherein the seal 19 com-
prises a first tubular portion with a larger diameter D1 in
a contact area with the cover plate 11, i.e., in the area of
the first surface 21, than a second tubular portion with a
diameter D2 in the area of the second surface 20. The
diameters D1 and D2 are only indicated in Figure 3. This
stepped shape may be selected so that the step that
forms a flange-like pressure surface 29 is larger than the
second surface 20, especially larger than the part of the

10

15

20

25

30

35

40

45

50

55

10

second surface 20 exposed to the increased pressure in
the container 100 during carbonation. Thus, when the
pressure inside the container increases, the force press-
ing againstthe pressure surface 29 s significantly greater
than the force pressing against areas of the second sur-
face 20. Depending on the selected dimensions, the force
with which the seal 19 presses against the opening during
an enrichment process can, therefore, be significantly
increased. Especially, as the space between the pres-
sure surface 29 and the cover plate 11 is in fluid commu-
nication with the interior of the container, the second sur-
face 20 of the seal is pressed with an increasing force
against the spout of the container as the pressure rises
in the container during carbonation.

[0069] The stepped shape of the seal 19 may be sup-
ported by additional components, which may be fixed to
the seal 19 as shown here. Therefore, the pressure sur-
face 29 may also be formed by said components provid-
ing said stepped shape of the seal 19 as itis the case in
the Figures shown here.

[0070] Figure 5 and Figure 6 show a close-up view of
seal 19 and its second surface 20 being in contact with
the contact surface 102 and the opening 101 of the con-
tainer 100. In this regard, Figure 5 shows the respective
seal 19 with inner sealing lip 26, wherein Figure 6 addi-
tionally shows outer sealing lip 28. The inner sealing lip
26 of the seal 19 projects into the container 100 and
touches aninner surface 104 of the container 100, where-
in the outer sealing lip 28 extends past the opening 101
outside of the removable container 100. Consequently,
in Figure 6 the contact surface 102 of the container 100
is arranged between the two sealing lips 26 and 28.
[0071] In Figure 5 and Figure 6, the letter W indicates
a wall thickness (width) W of the seal 19 in the area of
the second surface 20, i.e., a material strength of the seal
19 in the area of the second surface 20. It can be seen
very clearly that the wall thickness W of the seal 19 in
this embodiment is different in this area of the second
surface 20 than further in the direction towards the cover
plate 11, which is not shown. The second surface 20 is
formed by the surfaces of the sealing lips 26 and 28 di-
rected towards the inner surface 104 and outer surface
103 of the opening 101 of the container 100. Therefore,
the second surface 20 forms the distal surface of the seal
19 that is in direct contact with the opening 101 or the
distal surface of the seal 19 which is directed towards
the opening 101 of the container 100.

[0072] Figure 7 shows a portion of the filling head 10
together with the opening 101 of the container 100 in a
similar configuration as in Figure 5. The seal 19 is con-
figured with bellows 27 and has an inner sealing lip 26
at the second surface 20, while the first surface 21 is
fixed to the cover plate 11. The area of the flange-like
pressure surface 29 is larger than the area of the opening
101 of the container 100, such that the second surface
20 of the seal 19 is pressed with an increasing force
against the spout (opening 101) of the container 100 as
the pressure rises in the container 100 during carbona-
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tion.

[0073] A distance between the first surface 21 of the
seal 19 and the second surface 20 of the seal 19 is thus
determined from the most distal point of the seal 19 of
the second surface 20, that is, the most distal point of
the second surface 20 seen from the cover plate 11, to
the most distal point of the first surface 21, wherein the
first surface 21 is defined by being fixed to and in contact
with the cover plate 11.

[0074] Whenthefilling head 10 orthe apparatus 1 com-
prising said filling head 10 is used, the user must first
place the removable container 100 or the container to be
filled in the receptacle 3 of the apparatus and then close
the bayonet coupling 4 between the upper housing por-
tion 2 and the receptacle 3 or the user has to couple the
container 100 to the filling head 10, for example by cou-
pling means provided on the opening 101 of the container
100 and the filling head 10 respectively. The user then
may select desired liquid settings, i.e., e.g., the filling
quantity or the enrichment level of gas inside the liquid,
e.g., medium sparkling. The control unit, which is not
shown here, receives a corresponding signal and starts
the suction pump, not shown, which is connected to the
gas outlet port 12. Alternatively, the user may start the
suction pump manually, i.e., directly by pressing a re-
spective button 100. As the container 100 is pressed with
its opening 101 or the contact surface 102 against the
second surface 20 of the seal 19, the suction pump gen-
erates a negative pressure in the container 100. In this
state, the backflow preventer 16 is open so that liquid
can flow in from a tank, which is not shown here. The
backflow preventer 16 may therefore be opened by the
control unit. In the present, specific embodiment depicted
in the present Figures, preferably, a backflow preventer
16 inthe form of a non-return damper e.g. having a simple
mechanical flaps mechanism preventing backflow is ap-
plied for costs reasons. Optional additional passive or
active backflow preventers, such as solenoid valve(s),
are not needed in this embodiment and thus not shown
in the Figures. The suction pump continues to suck,
wherein as soon as the container 100 is sufficiently filled,
the suction pump stops and/or the backflow preventer 16
at the connection nozzle 15 closes. The container 100 is
now filled with liquid. If a pressure compensation valve
is provided, it may be opened in order to carry out pres-
sure compensation. Alternatively, the enrichment proc-
ess of the liquid to enrich the liquid with gas may also be
started directly.

[0075] During the enrichment process, gas, for exam-
ple CO, gas, is introduced into the container 100 via the
gas inlet port 13. Here, the gas provided by a pressure
supply unit comprising gas with a pressure of, for exam-
ple, 70 bar, flows through the tube 17 and out of the nozzle
18, which are located in the liquid, directly into said liquid.
The pressure supply unit may comprise a pressure reg-
ulator to control the amount of gas leaving the pressure
supply unit. Such pressure regulator is not necessary
e.g.in case of the so-called "batch-type" carbonation, i.e.
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carbonation were the pressure from the gas cylinder is
directly applied onto the liquid in the removable container
100 without pressure reduction of the gas. However, in
other carbonation types, e.g. when the gas is applied in
multiple pulses and/or the gas is circulated within the
apparatus, a pressure regulator may be applied for re-
ducing the pressure within the apparatus to around 8 bar.
Consequently, an overpressure of 8 bar, for example, is
now generated inside the container 100 in order to car-
bonate the liquid. To prevent excessive pressure, means
such as a pressure relief valve may be provided which
may operate when the pressure exceeds 8 bar, for ex-
ample. As soon as the enrichment process is complete,
which may be detected using predefined time parame-
ters, etc., the control unit stops the gas supply.

[0076] Once the enrichment process is finished and if
necessary, the control unit may open the pressure com-
pensation valve again to compensate the overpressure
inside the container 100. The bayonet coupling 4 may
then be opened and the container 100 filled with liquid
enriched by gas, can be removed from the apparatus 1.
The user may then consume the liquid or place it in the
refrigerator. The apparatus 1 offers the user a convenient
way to carry out the filling and enrichment process.
[0077] Therefore, the filling head 10 and the apparatus
1 using said filling head 10 allow to fill the removable
container 100 at underpressure, and allow to carbonate
the liquid into the container 100 at overpressure.

Reference signs

[0078]

1 apparatus

2 upper housing portion
3  receptacle

4  bayonet coupling

10 filling head

11 cover plate

12 gas outlet port

13  gasinlet port

14 liquid inlet port

15  connection nozzle
16 backflow preventer

17  tube
18 nozzle
19  seal

20 second surface

21 first surface

22  first component

23  second component

24 spring element

25  spring guiding element
26  inner sealing lip

27  bellow

28  outer sealing lip

29  pressure surface
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100 removable container
101  opening
102  contact surface
103  outer surface
104  inner surface
D1  diameter (at the first surface)
D2 diameter (at the second surface)
F force
w wall thickness (width) of seal 19
Claims
1.  Anapparatus for filling a liquid into a removable con-

tainer (100) and for enriching said liquid inside said
removable container (100) with gas, e.g. by carbon-
ating, said apparatus comprising

a filling head (10), the filling head comprising

a cover plate (11)for closing the opening
(101) of the container (100), in which cover
plate a liquid inlet port (14), a gas outlet port
(12) and a gas inlet port (13) are provided,
and

a seal (19) for sealing the cover plate (11)
with respect to the opening (101) of the con-
tainer (100), wherein the seal comprises a
firstsurface (21) fixed to the cover plate (11)
and a second surface (20) elastically mov-
able relative to the cover plate (11),

a suction pump connected to the gas outlet port
(12),

a pressure supply unit connectable to the gas
inlet port (13),

a tank to be filled with liquid and connectable to
the liquid inlet port (14),

and a control unit configured to operate the suc-
tion pump to lower a gas pressure inside said
removable container (100) below a gas pressure
acting on the liquid inside the tank.

The apparatus according to claim 1, wherein the seal
(19) is provided either as one part comprising both
first and second surface (20, 21), or as two parts in
which a first part comprises the first surface (21) and
a second part comprises the second surface (20).

The apparatus according to claim 1 or 2, wherein the
seal (19) has an annular or tubular shape with a wall
thickness (W) being smaller than the distance be-
tween the first surface (21) and the second surface
(20) of the seal.

The apparatus according to any one of the preceding
claims, wherein the seal (19) comprises a bellows
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(27), which is elastically compressible when the sec-
ond surface (20) of the seal is moved towards the
cover plate (11), e.g., by the opening (101) of the
container (100).

The apparatus according to claim 4, further compris-
ing a spring element (24) arranged to bias the bel-
lows (27) away from the cover plate (11).

The apparatus according to any one of the preceding
claims, wherein the lower part of the second surface
(20) of the seal (19) comprises an inner sealing lip
(26) configured to protrude into the opening (101) of
the removable container (100).

The apparatus according to any one of the preceding
claims, wherein the lower part of the second surface
(20) of the seal (19) comprises an outer sealing lip
(28) configured to enclose the opening (101) from
the outside of the removable container (100).

The apparatus according to any one of the preceding
claims, wherein the seal (19) comprises a flange-like
pressure surface (29) connecting two portions of dif-
ferent diameter of the seal (19), wherein a space is
formed between the flange-like pressure surface
(29), an upper part of the second surface (20) of the
seal (19) representing one of said portions of differ-
ent diameter, and the cover plate (11), which space
is in fluid communication with the gas inlet port (13),
and wherein the area of the flange-like pressure sur-
face (29) is larger than the area of the opening (101)
of the container (100).

The apparatus according to any one of the preceding
claims, wherein a water filter is arranged in between
an outlet of the tank and the liquid inlet port (14) of
the cover plate (11), preferably the water filter com-
prises at least one of the components selected from
activated carbon filter, ceramic filter for removing vi-
ruses and/or bacteria and ion exchange resins, more
preferably a combination thereof.

The apparatus according to any one of the preceding
claims, further comprising a pressure compensation
valve configured to be operated by the control unit
before the liquid inside the container (100) is en-
riched with the gas.

The apparatus according to any one of the preceding
claims, wherein the apparatus has one or more of
the following features i) to v):

i) the control unit is configured to control flow of
gas from the pressure supply unit into the con-
tainer (100) in order to enrich the liquid filled into
the removable container (100) with the gas;

ii) the apparatus further comprises a measuring
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unit configured to determine an amount of liquid
filled inside the removable container (100);

iii) the tank is removably connectable to the ap-
paratus;

iv) the apparatus further comprises a receptacle
(3) for receiving the container (100) and config-
ured to be coupled to the filling head (10) of the
apparatus (1); and

v) the receptacle (3) and the filling head (10)
each comprise mating coupling portions, pref-
erably bayonet coupling portions (4).

12. A method for filling a liquid into an attached remov-
able container (100) and for enriching said liquid in-
side said removable container (100) with a gas, e.g.
by carbonating, using the apparatus (1) according
to any one of the preceding claims, wherein the meth-
od comprises the following steps a.i) and b):

a.i) signaling to the control unit to operate the
suction pump to lower a gas pressure inside the
removable container (100) below a gas pressure
acting on the liquid inside the tank connected to
the liquid inlet port thereby filling said container
(100) with liquid from said tank; and thereafter
b) signaling to said control unit to operate the
pressure supply unit to supply pressurized gas
to the liquid of said removable container (100)
when the liquid is fully filled into the container
(100) thereby enriching said liquid filled into the
container (100) with said gas.

13. The method according to claim 12, wherein the meth-
od additionally comprises between steps a.i) and b)
the steps of:

a.ii) determining when an amount of liquid filled
inside said removable container (100) reaches
a predetermined liquid level; and

a.iii) signaling to the control unit that the prede-
termined liquid level is reached, thereby operat-
ing the pressure compensation valve and stop-
ping the suction pump.

14. The method according to claim 12 and 13, wherein
steps a.i) and b) are automatically processed by the
control unit after the user presses a single button of
the apparatus, preferably steps a.i), a.ii), a.iii) and b)
are automatically processed by the control unit after
the user presses a single button of the apparatus.
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