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(67)  The presentinvention discloses vessel cleaning
apparatus and a method configured to clean a vessel
(134), comprising

- a clamping device (346) to clamp the vessel to be
cleaned;

- a first swivel element (352) having a first nozzle;

- a second swivel element (354) connected to the first
swivel element by a first hinge element;

- a vessel cleaning conduit having a first end connected
to the first nozzle (350);

- an actuation means (360) configured for pivoting the
first swivel element with respect to the second swivel
element;

- a first drive coupled to the second swivel element and
configured to rotate the first swivel element around a lon-
gitudinal axis of the vessel to be cleaned; and

- a second drive coupled to the second swivel element
and configured to move the second swivel element along
the longitudinal axis of the vessel to be cleaned;

- wherein a second end of the vessel cleaning conduit is
in fluid communication with the source of a pressurized
cleaning liquid in a cleaning status of the vessel cleaning
apparatus.
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Description
Field of the Invention

[0001] The presentinvention relates to vessel washer,
particularly a washer for a bottle, a carafe, a coffee cup,
a tea cup or the like.

Description of the related Art

[0002] The present invention intends to avoid use of
plastic bottles for beverage. The present invention also
intends to avoid transport of beverage bottles.

[0003] Currently,itis common to buy beverage in plas-
tic bottles, which are discarded after use leading to a
serious environmental pollution. Further, the beverage
has to be transported by a lorry from a filling plant to a
shop or to the consumer. In some countries glass bottles
may bereturned against deposithowever, also the empty
bottles have to be transported by a lorry or by ships for
thousands of kilometers.

[0004] The presentinvention relates to a vessel clean-
ing apparatus thatis used in combination with abeverage
dispenser. In other words, a user first washes his bottle
at the vessel cleaning apparatus before he refills his bot-
tle with the desired beverage. To increase acceptance
of such system by a large group of users, the bottles of
the users mustbe cleaned fast and reliably without relying
on time-consuming washing of a bottle in a dishwasher.
The fast washing of the beverage vessel is part of a refill
concept.

[0005] DE 4229580 A1 disclosesthatabottle is rinsed
by a nozzle tube introduced into the interior of the bottle.
[0006] EP 0894 543 A1 discloses a method and ma-
chine for rinsing or sterilizing a bottle with a movable noz-
zle penetrating into the bottle.

[0007] However, the rinsing machines of the prior art
are too bulky to be installed in the next to a beverage
dispenser, such as in an office environment, a hotel, a
public transport facility, a hospital, a nursing home or the
like. Further, the bottle washing apparatus of the prior art
are too slow to be accepted by users of a beverage dis-
penser. A further drawback of prior art washing machines
is that the can not reproducibly clean odd shaped bev-
erage vessels.

Summary of the Invention

[0008] Itis an object of the presentinvention to provide
a vessel cleaning apparatus that clean a vessel reliably
in a short time span.

[0009] The object of the present invention is a chief by
avessel cleaning apparatus according to claim 1, a meth-
od of cleaning a vessel according to claim 15 and a meth-
od of providing operation instructions for a controller of
a vessel cleaning apparatus according to claim 16.
[0010] The vessel cleaning apparatus comprises a first
swivel element having a vessel cleaning nozzle and a
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second swivel element connected to the first swivel ele-
ment by a first hinge element. A first end of a vessel
cleaning conduit is connected to the vessel cleaning noz-
zle. An actuation means is configured for pivoting the first
swivel element with respect to the second swivel ele-
ment. The second end of the vessel cleaning conduit is
in fluid communication with the source of pressurized
cleaning liquid in a cleaning status of the vessel cleaning
apparatus.

[0011] Afirstdrive may be coupled to the second swivel
element and configured to rotate the first swivel element
around a longitudinal axis of the vessel to be cleaned. A
second drive may be coupled to the second swivel ele-
ment and configured to move the second swivel element
along the longitudinal axis of the vessel to be cleaned.
[0012] Since the first swivel element can be pivoted
with respect to the second swivel element any shape of
vessel can be effectively cleaned. Further, the vessel
cleaning nozzle can be positioned close to the interior
walls of a vessel, such as the interior of the side wall, the
interior of the bottom wall and the interior of the shoulder
wall. Since the vessel cleaning nozzle is positioned close
to the interior wall of the vessel, the pressurized cleaning
liquid impinges under a higher pressure on the interior
wall of the beverage vessel.

[0013] Further, the vessel cleaning apparatus accord-
ing to the present invention has the advantage that the
pressurized cleaning liquid can be ejected on any pre-
determined position in the interior of the vessel under
different angles. This is particularly advantage for clean-
ing the edge between the interior bottom wall and the
interior side wall.

[0014] The vessel cleaning conduit may pass through
the first swivel element and the second swivel element
to the vessel cleaning nozzle in the first swivel element.
The second swivel element may be positioned at the end
of arod or be part of the rod that is moved into the interior
of the vessel.

[0015] The pressurized cleaning liquid may have a
temperature of 75 °C to 95 °C, preferably between 80 °C
to 90 °C.

[0016] In one embodiment, the pressurized cleaning
liquid is demineralized water, such as a reverse osmosis
water. The reverse osmosis water may be supplied from
a reverse osmosis filter of a beverage dispenser posi-
tioned in the vicinity of the vessel cleaning apparatus.
Unlike cleaning agent demineralized water does not
cause formation of foam.

[0017] The first surface of the first swivel element may
be convexly rounded or inwardly tapered towards the
second swivel element, wherein the first surface of the
first swivel element faces the second swivel element. The
first surface of the second swivel element may be con-
vexly rounded or inwardly tapered towards the first swivel
element, wherein the first surface of the second swivel
element faces the first swivel element.

[0018] Inoneembodiment,thefirstswivel element may
be extended in its longitudinal direction by an actor.
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Thereby, a greater degree of freedom and flexibility for
cleaning the interior of the vessel is achieved, since the
vessel cleaning nozzle can be positioned closer to the
interior walls of the vessel.

[0019] In one embodiment, the vessel cleaning appa-
ratus may comprise a third swivel element that is con-
nected at its first side pivotably by a second hinge ele-
ment to the second swivel element, wherein the second
side of the third swivel element is coupled with the first
drive and the second drive. The third swivel element may
be positioned at the end of the rod that is moved into the
interior of the vessel or the third swivel element may be
the end of a rod that is moved into the interior of the
vessel.

[0020] This embodiment has the advantage that the
vessel cleaning nozzle can be positioned very close to
any position in the interior of a vessel to improve cleaning
of the interior of the vessel.

[0021] The first surface of the second swivel element
may be convexly rounded or inwardly tapered towards
the third swivel element, wherein the first surface of the
second swivel element faces the third swivel element.
The first surface of the third swivel element may be con-
vexly rounded or inwardly tapered towards the second
swivel element, wherein the first surface of the third swiv-
el element faces the second swivel element.

[0022] A first end of a vessel drying conduit may be in
fluid communication with the vessel cleaning nozzle. The
second and of the vessel drying conduit may be in fluid
communication with a source of a pressurized gas in a
drying status of the vessel cleaning apparatus. The ves-
sel cleaning apparatus performs a washing operation in
its cleaning status, and the vessel cleaning apparatus
performs a drying operation in its drying status.

[0023] In the drying status of the vessel cleaning ap-
paratus pressurized gas is ejected out of a vessel drying
nozzle and presses residual cleaning fluid out of the ves-
sel to try the vessel. In one embodiment, the pressurized
gas may be carbon dioxide. Carbon dioxide is available
in pressurized bottles and fulfills the legal requirements
for food and a beverage. Preferably, the pressurized car-
bon dioxide is provided by the carbon dioxide bottle of
the carbonization device of the beverage dispenser.
[0024] In one embodiment the vessel cleaning appa-
ratus comprises at least one valve that is configured to
couple the second end of the vessel cleaning conduit
with the source of pressurized cleaning liquid or with the
source of the pressurized gas. In this embodiment the
vessel cleaning conduit and seconds conduit are formed
integral and there is only one conduit passing to the ves-
sel drying nozzle.

[0025] The actuation means may be a string passing
the first swivel element and second swivel element. The
string may pass through the first swivel element and the
second swivel element, or the string may pass along the
first swivel element and second swivel element and pass
through a guide positioned at the outer surface of the first
swivel elementand the second swivel element. The string

10

15

20

25

30

35

40

45

50

55

element is adapted to pivot the first swivel element in a
first pivoting direction. The string may be fixed at the first
swivel element. A first elastic element is formed between
the first swivel element and the second swivel element.
The first elastic element biases the first swivel element
in a second pivoting direction opposite to the first pivoting
direction.

[0026] The advantage of this embodiment is that the
actor may be positioned remote from the vessel cleaning
nozzle and vessel drying nozzle.

[0027] The first swivel element may be pivoted in a
range of +/- 120°, preferably in arange of +/- 150° relative
the second swivel element.

[0028] The string may pass the third swivel element,
wherein the string is configured to pivot the second swivel
element in a first pivoting direction. A second elastic el-
ement is formed between the second swivel element and
the third swivel element. The second elastic element bi-
ases the second swivel element in a second pivoting di-
rection opposite to the first pivoting direction relative to
the third swivel element. The string may pass through
the third swivel element, or the string may pass along the
third swivel and pass through a guide positioned at the
outer surface of the first swivel element and the second
swivel element

[0029] The first swivel element may be prevented in a
range of +/- 120°, preferably in arange of +/- 150° relative
the third swivel element.

[0030] The source of the pressurized cleaning liquid
may be a receptacle comprising a first inlet, a second
inlet and a first outlet. The first inlet is connected to a
cleaning liquid supply by a first inlet valve. The second
inlet is connected to the pressurized gas source by a
second inlet valve. The first outlet is connected to the
second end of the vessel cleaning conduit by a first inlet
valve. The vessel cleaning apparatus may comprise a
controller connected to the first inlet valve, the second
inlet valve and the first outlet valve. The controller is con-
figured to open the first outlet valve and the second inlet
valve and to close the firstinlet valve in a cleaning status
of the cleaning apparatus such that the pressurized gas
presses the cleaning liquid in the receptacle into the first
conduit. Thereby, the cleaning liquid is ejected by the
vessel cleaning nozzle. This embodiment has the advan-
tage that no pump is required to eject the cleaning liquid
through the vessel cleaning nozzle.

[0031] The controlleris also configured to open the first
inlet valve and to close the second inlet valve and the
first outlet valve in a third status of the vessel cleaning
apparatus such that cleaning liquid flows from a cleaning
liquid supply into the receptacle. In this operation mode
the receptacle is filled by cleaning liquid. The cleaning
liquid supply may be a reverse osmosis filter, such as
the reverse osmosis filter of the beverage dispenser in
the vicinity of the vessel cleaning apparatus. The reverse
osmosis filter may be provided independently of the bev-
erage dispenser. In one embodiment, the reverse osmo-
sis filter may be part of the vessel cleaning apparatus.
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[0032] The clamping device comprises an iris dia-
phragm configured to clamp the vessel in its closed state
and to release the vessel in its opened state. In the
opened state of the iris diaphragm the vessel can be re-
moved from the clamping device and inserted into the
clamping device. Preferably, the iris diaphragm clamps
the bottle at its neck or at its side walls.

[0033] The invention also discloses a vessel mouth
cleaning device having an opening, wherein at least one
mouth cleaning nozzle is arranged in the opening and
mouth cleaning conduit having a first end is coupled to
the at least one mouth cleaning nozzle. A second end of
the mouth cleaning conduit is in fluid communication with
a source of the pressurized cleaning liquid in the cleaning
status of the vessel cleaning apparatus.

[0034] The mouth of the vessel is positioned in the
mouth cleaning device, when clamped by the clamping
device. At least one mouth cleaningnozzle is directed to
the vessel mouth and emits cleaning liquid and/or pres-
surized gas. Itis possible to arrange a plurality of mouth
cleaningnozzles in an opening of the vessel cleaning ap-
paratus to clean the vessel mouth from all sides. The
opening may be an annular opening. In an alternative
embodimentitis conceivable to rotate at least one mouth
cleaningnozzle around the bottle neck device to clean
the vessel mouth from all sides.

[0035] The at least one mouth dryingnozzle may be
connected by a mouth drying conduit and a valve to the
source of pressurized gas to dry the mouth of the bottle.
[0036] In one embodiment, the second end of the
mouth cleaning conduit may be in fluid communication
with the source of pressurized gas in the drying status of
the vessel cleaning apparatus. Thereby, the vessel
mouth is dried. In this embodiment the mouth cleaning
conduit and mouth cleaning conduit are formed integrally
and there is only one conduit passing to at least one
cleaning and drying nozzle.

[0037] Inone embodiment, the second swivel element
is positioned at a first end of a rod. The rod is driven by
the first drive and the second drive. The first drive, the
second drive and the actuation means are coupled to the
controller. The controller is configured to receive the type
of vessel to be cleaned. The controller may receive the
type of vessel by a user input on a user interface, by a
sensor, by an RFID element coupled to the vessel or by
a mobile communication device. The controller is config-
ured to load data about a path the first swivel element
shall pass from a database based on the receive the type
of vessel. The controller is configured to instruct the first
drive, the second drive and the actuation means depend-
ing on the data about the shape of the vessel to be
cleaned. It is an advantage of the present invention that
the vessel cleaning nozzle and/or the vessel drying noz-
zle can be positioned at any angel and position to repro-
ducible clean a beverage vessel having an arbitrary
shape.

[0038] Inanotherembodimentthe third swivel element
is positioned at the end of the rod. The rod may be driven
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by the first drive and the second drive. The first drive, the
second drive and the actuation means are coupled to the
controller. The controller is configured to receive the type
of vessel to be cleaned. The controller may receive the
type of vessel by a user input on a user interface, by a
sensor, by an RFID element coupled to the vessel or by
a mobile communication device. The controller is config-
ured to load data a path the first swivel element shall
pass to be cleaned from a database based on the receive
the type of vessel. The controller is configured to instruct
the first drive, the second drive and the actuation means
depending on the data about the shape of the vessel to
be cleaned.

[0039] The controller instructs the first drive, the sec-
ond drive and the actuation means, how to move the first
swivel elementin the interior of the beverage vessel such
that the vessel is cleaned in the most efficient way de-
pending on the shape of the vessel. Generally, the vessel
is clamped by the clamping device upside down. The
controllerinstructs the second drive to move the first swiv-
el element upwards towards the interior bottom wall of
the vessel. Then, the controller instructs the source of
the pressurized cleaning liquid to output the pressurized
cleaning liquid. The controller instructs the first drive to
rotate the rod and the first swivel element, and the actu-
ation means to increasingly pivot the first swivel element.
The pressurized cleaning fluid impinges on the bottom
wall of the vessel in a generally helically shaped pattern.
Thereafter, the edge between the interior bottom wall and
the interior side wall is cleaned by ejecting pressurized
cleaning fluid from the vessel cleaning nozzle to the edge.
[0040] Thereafter, the controller instructs the actuation
means to keep the first swivel elementin a pivoted state,
the first drive to rotate the rod and the second drive to
move the first swivel element away from the bottom wall.
Thereby, the interior side walls of the vessel are cleaned.
As soon as the first swivel element approaches the shoul-
der of the bottle the controller may instruct the actuation
means to pivot the first swivel element to an angle of
more than 80°, preferably more than 90°, most preferred
more than 100° with respect to the rod. Thereby, the
shoulder of the bottle can be cleaned. When the first swiv-
el element is removed from the bottle neck, the angle of
the first swivel element with respect to the rod is reduced
to a lower value, such that the first swivel element can
pass through the bottle neck.

[0041] Thereafter, the controller instructs the source
of the pressurized cleaning fluid to stop supplying pres-
surized cleaning fluid and instructs the source of pressu-
rized gas to supply pressurized gas. Thereafter, the
above described instructions are passed to the firstdrive,
second drive and actuation means to dry the vessel.
[0042] The invention also discloses a method of clean-
ing a vessel comprising the step of receiving a type of
vessel to be cleaned by a controller. The method loads
data about a path the first swivel element shall pass from
a database based on the received type of vessel. The
method clamps the vessel to be cleaned by a clamping
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device. The method instructs an actuation means to pivot
a first swivel element with respect to a second swivel
element by the controller depending on the data about
the shape of vessel to be cleaned. Further, the method
instructs a first drive coupled to the second swivel ele-
ment to rotate the first swivel element around a longitu-
dinal axis of the vessel to be cleaned by the controller
depending on the data about the shape of vessel to be
cleaned. The method also instructs a second drive cou-
pled with the second swivel element to move the second
swivel element along the longitudinal axis of the vessel
to be cleaned by the controller depending on the data
about the shape of vessel to be cleaned. Further, the
method instructs a source of pressurized cleaning liquid
to eject the cleaning liquid through a vessel cleaning noz-
zle formed in the first swivel element by the controller.
[0043] The database may be any memory in a compu-
ter. The term "path the first swivel element shall pass"
includes position and orientation of the first swivel ele-
ment during cleaning the vessel.

[0044] The invention also discloses a lid cleaning ap-
paratus, comprising a first swivel element having a vessel
cleaning nozzle and a second swivel element connected
to the first swivel element by a first hinge element. A first
end of a vessel cleaning conduit is connected to the ves-
sel cleaning nozzle. An actuation means is configured
for pivoting the first swivel element with respect to the
second swivel element.

[0045] An optional first drive is coupled to the second
swivel element and configured to rotate the first swivel
elementaround alongitudinal axis of the lid to be cleaned.
An optional second drive is coupled to the second swivel
element and configured to move the second swivel ele-
ment along the longitudinal axis of the lid to be cleaned.
The second end of the vessel cleaning conduit is in fluid
communication with the source of pressurized cleaning
liquid in a cleaning status of the lid cleaning apparatus.
The lid cleaning apparatus may be embodied as de-
scribed above with respect to the vessel cleaning appa-
ratus.

[0046] The invention discloses a vessel drying appa-
ratus, comprising a first swivel element having a drying
nozzle and a second swivel element connected to the
first swivel element by a first hinge element. The vessel
drying apparatus comprises a first swivel element having
a nozzle and a second swivel element connected to the
first swivel element by a first hinge element. A first end
of a vessel drying conduit is connected to the vessel dry-
ing nozzle. An actuation means is configured for pivoting
the first swivel element with respect to the second swivel
element.

[0047] An optional first drive is coupled to the second
swivel element and configured to rotate the first swivel
element around a longitudinal axis of the vessel to be
dried. An optional second drive is coupled to the second
swivel element and configured to move the third swivel
element along the longitudinal axis of the lid to be
cleaned. The second end of the vessel drying conduit is
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in fluid communication with the source of pressurized gas
in a drying status of the vessel drying apparatus. The
vessel drying apparatus may be embodied as described
above with respect to the vessel cleaning apparatus.
[0048] The vessel drying apparatus may comprise a
third swivel element that is connected at its first side piv-
otably by a second hinge element to the second swivel
element, wherein the second side of the third swivel el-
ementis coupled with the first drive and the second drive.
The third swivel element may be positioned at the end
of the rod that is moved into the interior of the vessel or
the third swivel element may be the end of a rod that is
moved into the interior of the vessel.

[0049] A first drive may be coupled to the third swivel
element and configured to rotate the first swivel element
around a longitudinal axis of the vessel to be dried. A
second drive may be coupled to the third swivel element
and configured to move the third swivel element along
the longitudinal axis of the lid to be cleaned. The second
end of the vessel drying conduit is in fluid communication
with the source of pressurized gas in a drying status of
the vessel drying apparatus. The vessel drying apparatus
may be embodied as described above with respect to
the vessel cleaning apparatus.

[0050] The database may be any memory in a compu-
ter. The term "path the first swivel element shall pass"
includes position and orientation of the first swivel ele-
ment during cleaning the vessel.

[0051] The invention also discloses a method of clean-
ing a lid comprising the step of receiving a type of lid to
be cleaned by a controller. The method loads data about
a path the first swivel element shall pass from a database
based on the received type of lid. The method clamps
the lid to be cleaned by a clamping device. The method
instructs an actuation means to pivot a first swivel ele-
ment with respect to a second swivel element by the con-
troller depending on the data about the shape of lid to be
cleaned. Further, the method instructs a first drive cou-
pled to the second swivel element to rotate the first swivel
element around a longitudinal axis of the lid to be cleaned
by the controller depending on the data about the shape
of lid to be cleaned. The method also instructs a second
drive coupled with the second swivel element to move
the second swivel element along the longitudinal axis of
the lid to be cleaned by the controller depending on the
data about the shape of lid to be cleaned. Further, the
method instructs a source of pressurized cleaning liquid
to eject the cleaning liquid through a vessel cleaning noz-
zle formed in the first swivel element by the controller.
[0052] The invention discloses a method of providing
operation instructions for a controller of a vessel cleaning
apparatus comprising the step of taking an image of a
vessel to be cleaned by a mobile electronic device and
calculating the dimensions and/or a shape of the vessel
to be cleaned based on the image. In one embodiment,
the step of and calculating the dimensions and/or a shape
of the vessel to be cleaned based on the image can be
performed by the app running on the mobile electronic
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device.

[0053] Theimage may include areference object. The
app determines the dimensions and shape of the un-
known vessel and stores it in a memory of the mobile
electronic device.

[0054] The path of the first swivel element can be de-
termined by the app running on the mobile electronic de-
vice.

[0055] In a first embodiment of the mobile personal
electronic device an app running on the personal elec-
tronic device programs a memory of the vessel to store
the dimensions and/or shape and/or the type and/or path
of the first swivel element of vessel in the memory of the
vessel. The data of the dimensions and/or shape and/or
the type and/or path of the first swivel element of vessel
is transmitted by a transmitter of the mobile personal elec-
tronic device to the memory of the vessel. As soon as
the vessel is positioned on a vessel recognition device
an antenna of the vessel recognition device reads the
data out of the memory the vessel.

[0056] As soon as the vessel is positioned above the
vessel recognition device, the vessel recognition device
reads the appropriate data from the memory, namely the
type of vessel and/or shape and/or the dimension data
and/or path of the first swivel element of the vessel and
transmits it to the controller of the beverage cleaning ap-
paratus.

[0057] Thereafter, the controller operates the vessel
cleaning apparatus as described above.

[0058] In another embodiment the mobile personal
electronic device transmits the data about the type and/or
shape and/or dimensions and/or the path of the first swiv-
el element of vessel by a second transmitter of the mobile
device to a receiver of the bottle cleaning apparatus,
which transmits the data to the controller of the beverage
cleaning device.

[0059] Injetanother embodiment, the step of calculat-
ing the dimensions and/or a shape of the vessel to be
cleaned based on the image can be performed by a com-
puter of the beverage cleaning apparatus, after theimage
has been transmitted. The path of the first swivel element
can be determined by a program running on the compu-
ter.

Brief Description of the Drawings
[0060] The invention is now described in further detail
by exemplary and not limiting embodiments with refer-

ence to the accompanying figures, wherein

Figure 1 is a schematic diagram of a beverage dis-
penser and a portable beverage vessel;

Figure 2 shows a schematic overview of the vessel
cleaning apparatus;

Figures 3, 4 and 5 show the swivel elements in op-
eration according to a first embodiment;
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Figures 3a and 4a show the swivel elements in op-
eration according to a second embodiment;

Figures 6, 7 and 8 show operation of the clamping
device;

Figure 9 schematically depicts a cut view of the ves-
sel mouth cleaning device;

Figure 10 schematically shows a vessel recognition
device;

Figure 11 shows cleaning operation of a lid; and

Figure 12 shows how an additional vessel can be
teached in for the inventive vessel cleaning appara-
tus.

Detailed Description of the Drawings

[0061] The invention is now explained in further detail
with reference to the attached drawings. None of the
drawings is drawn to scale. The present disclosure
should in no way be limited to the exemplary implemen-
tations and techniques illustrated in the drawings and
described below. As used in the description herein and
throughout the claims, the following terms take the mean-
ings explicitly associated herein, unless the context clear-
ly dictates otherwise: the meaning of "a", "an" and "the"
includes a plural reference, the meaning of "in" includes
"in" and "on." Spatial relationships like "above", "blow" or
the like are not to be interpreted limiting.

[0062] Reference is made to figure 1 showing a bev-
erage dispenser 100 according to the present invention.
The water dispenser 100 is connected to a water source
102 that may be tap water or a tank.

[0063] The watersource 102 is connected by a conduit
with a pre-filter 104 which may comprise a sediment filter
and/or an activated carbon filter.

[0064] The pre-filter 104 is connected to a reverse os-
mosis filter 106 acting as demineralization device. The
water drawn from the water source 102 is pressurized
by a pump 105 before entering the reverse osmosis filter.
Operation of a reverse osmosis filter 106 is known to the
person skilled in the art, and therefore operation of the
reverse osmosis filter 106 does not have to be explained
in further detail. The concentrate, in which the undesired
components, such as minerals, heavy metals or the like
are solved, as well as filtered microorganisms and bac-
teria are output to a drain 107.

[0065] The water (permeate) output by the reverse os-
mosis filter 106 is fed by a conduit 108 and a three-way
valve 150 to a flow-type tempering device 122 forming a
beverage preparation device. The flow-type tempering
device 122 is tempering the water to a temperature set
by a controller 136. The set temperature of the water to
be output by the flow-type tempering device 122 is com-
manded by the controller 136. The water flows from an
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output of the flow-type tempering device 122 to the input
of a flow-type carbonization device 124 adding carbon
dioxide to the water as instructed by the controller 136.
[0066] From an output of the flow-type carbonization
device 124 forming also a beverage preparation device,
the water flows to a flow-type mineralization device 126
also forming a beverage preparation device. The control-
ler 136 controls the mineralization device 126 such that
the water output by the flow-type mineralization device
comprises the minerals desired by a user. The flow-type
mineralization device 126 may comprise a plurality of
vessels filled with mineralization fluid, wherein a plurality
of micro metering pumps delivers the mineralization flu-
ids in the respective desired quantity into the water flow-
ing through aninputof the flow-type mineralization device
126 to an output of the flow-type mineralization device
126. Such flow-type mineralization device is for example
disclosed in the European patent application EP 3 489
200 A1, which is incorporated herein in its entirety by
reference. The water flows from the output of the flow-
type mineralization device 126 to an outlet valve 128 and
passes through a retrograde contamination prevention
device 130, such as a UV light source, before it is output
by a nozzle 132 to a portable user vessel 134. The port-
able user vessel 134 may be a glass, a cup, a bottle, a
carafe or the like. The portable user vessel 134 may be
suitable for carrying beverage for a single person or a
small group of persons, such as 2 to 20 persons.
[0067] The beverage dispenser 100 allows production
of individualized water at the point of use without the en-
vironmental impact of one-way plastic bottles or transport
efforts of glass bottles.

[0068] All components of conduits the flow-type tem-
pering device 122, the flow-type carbonization device
124, the flow-type mineralization device 126, the outlet
valve 128, the retrograde contamination prevention de-
vice 130 and the dispensing arrangement (nozzle) 132
are made of metal and/or glass that is biological inert.
Also, the output port for permeate of the reverse osmosis
filter 106 is made of biological inert material, particularly
a biological inert metal. The biological inert metal may
comprise stainless steel, VA steel, VA1 steel, VA2 steel,
VA3 steel, VA4 steel or the like. A biological inert material
is a material that does not serve as nutrition for germs,
microorganisms, a biological film, bacteria, virus or the
like. Germs cannot form on biological inert metal contrary
to plastics. Thereby, germ formation and deposition of
biological films are prevented.

[0069] Inthe beverage dispensing operation mode, the
controller controls the pump 105 after a request of a user
to dispense beverage such that in all beverage prepara-
tion devices 122, 124, 126 an equal flow rate is achieved.
[0070] The beverage dispenser according to the
present invention further comprises an input device 138
such as a touch sensitive screen, by which the user may
select the type of beverage and/or parameters of the bev-
erage to be dispensed. The parameters of the beverage
to be dispensed may comprise the temperature of the
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beverage, the carbonization of the beverage, the miner-
alization of the beverage, any type of flavoring agents or
the like. The parameters may be individually selectable
by a user or may be determined by predefined recipes
or types of beverage displayed on a display.

[0071] During a period, in which no beverage is dis-
pensed small volumes of water may stagnate in a water
preparation device 122, 124, 126 and in a conduit down-
stream of the permeate outlet of the reverse osmosis
filter 106. In such small volumes of stagnating water
germs may form. For avoiding output of stagnating water
and potentially germs into the user vessel 134 the con-
troller 136 switches the outlet valve 128 in a position such
that water is output to a drain 129 before outputting water
by the nozzle 132 into a user vessel 134 for commencing
a beverage dispenser cleaning function. Then, the con-
troller 136 instructs the pump 105 to pump water from
the water source 102 through the reverse osmosis filter
106 into the conduit 108 and the beverage preparation
devices 122, 124 and 126 to the outlet valve 128. The
outlet valve 128 passes the permeate to the drain 129,
whereby any water stagnating in the beverage prepara-
tion devices 122, 124, 126 and the conduit 108 is flushed
to the drain 129. By this procedure output of germs into
the user vessel 134 may be avoided.

[0072] During dispensing operation, the T-valve 150 is
switched such that permeate is passed from the reverse
osmosis filter 106 to the flow-type tempering device 122.
During washing operation of the below described or bottle
cleaning apparatus permeate is passed from the reverse
osmosis filter 106 to the permeate conduit 152.

[0073] The bottle cleaning apparatus 300 according to
the present invention is described in more detail with ref-
erence to figure 2. The bottle cleaning apparatus 300
comprises a receptacle 306 having a first inlet 308, a
second inlet 314, a first outlet 310 and a second outlet
318. Thefirstinlet 308 is coupled by a first inlet valve 304
coupled to a controller 302 to a source of demineralized
water, such as the permeate conduit 152 coupled by the
T-valve 150 of the beverage dispenser 100 with the re-
verse osmosis filter 106 of the beverage dispenser 100.
A second inlet 314 of the receptacle 306 is connected by
a second inlet valve 320 and a pressure regulator 326 to
a source of pressurized gas 324, for example a bottle
comprising pressurized carbon dioxide. A first outlet 310
of the receptacle is connected by a first outlet valve 362
via a heater 334 and a vessel cleaning conduit 367 to a
vessel cleaning nozzle 350. A second outlet opening 312
is connected by a second outlet valve 318 with the envi-
ronment.

[0074] Itis to be understood that any kind of deminer-
alized water may be used, for example permeate gener-
ated by a reverse osmosis filter arranged in the vessel
cleaning apparatus 300.

[0075] The vessel 134 may be a vessel for beverage,
such as a bottle, a carafe, a coffee cup, a tea cup or the
like. However, any other kind of vessel, in which the fluid
is stored are executed to be cleaned by the vessel clean-
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ing apparatus 300 according to the present invention.
[0076] A firstdryer valve 328 connects an outlet of the
gas bottle 324 via the vessel drying conduit 366 with a
vessel drying nozzle 349 arranged on the first swivel el-
ement 352. The vessel cleaning nozzle 350 may be ar-
ranged on a first side of the first swivel element 252 and
the vessel drying nozzle 349 may be arranged on a sec-
ond side of the first swivel element 352. In one embodi-
ment the second side of the swivel element 252 may be
arranged essentially perpendicular to the first side of the
swivel element 252.

[0077] A neck washer valve 332 connects the first out-
let 310 of the receptacle 306 with a plurality of mouth
cleaning nozzles 348 by a mouth cleaning conduit 333.
A second dryer valve 330 connects the gas bottle 324
with a plurality of mouth drying nozzles 345 by a mouth
drying conduit 331.

[0078] A clamping device 342 comprising an iris dia-
phragm 346 clamps the bottle 134 the plurality of mouth
cleaning nozzles 348 and mouth drying nozzles 345 are
arranged underneath the iris diaphragm 346. The vessel
cleaning apparatus 300 comprises arod 336 thatis driven
rotatory by a first drive 338 rotationally, and a second
drive 340 moves the rod 336 longitudinally.

[0079] Reference is also made to figures 3 and 4 sche-
matically showing details of a first embodiment of the
present invention. The mouth cleaning nozzle 350 and
the mouth drying nozzle 349 are arranged in the first swiv-
el element 352. The first swivel element 352 is connected
by a first hinge element 355 and a first elastic element
356 with a second swivel element 354, which is connect-
ed by a second hinge element 357 and a second elastic
element 358 with a third swivel element 353, which is
positioned on top of the rod 336. A string 360 passes
through the third swivel element 353, the second swivel
element 354 and the first swivel element 352 in a passage
formed therein. The string 360 is fixed to the first swivel
element 352. The string 360 may be a plastic line. The
vessel cleaning conduit 367 is connected to the vessel
cleaning nozzle 350 to pass cleaning liquid to the mouth
cleaning nozzle 350. The vessel drying conduit 366 is
connected to the vessel drying nozzle 349 to pass pres-
surized gas to the mouth drying nozzle 349.

[0080] Reference is made to Figures 3a and 4a show-
ing a second embodiment of the present invention. The
second embodiment corresponds to the firstembodiment
except that only one vessel cleaning and drying conduit
366’ is connected only one vessel cleaning and drying
nozzle 350’, wherein the vessel cleaning and drying con-
duit 366’ is adapted to pass to cleaning liquid to the vessel
cleaning and drying nozzle 350’ and to pass pressurized
gas to the vessel cleaning and drying nozzle 350'.
[0081] The permeate ejected by the vessel cleaning
nozzle 350 may have a temperature of 75 °C to 95 °C,
preferably between 80 °C to 90 °C.

[0082] Referenceis made tofigures 6,7 and 8 showing
the clamping device 342. The clamping device 342 com-
prises an iris diaphragm 346, which is shown in figure 6

10

15

20

25

30

35

40

45

50

55

inits closed position and in figure 7 in its opened position.
Aniris diaphragm comprises an arrangement of a circular
array of elements having curved edges that are driven in
concurrently to form a variable opening. The array of el-
ements is driven circularly around their center to adapt
the opening formed by the array of elements.

[0083] Generally, the iris diaphragm 346 is closed. As
soon as a user intends to wash a vessel, the iris dia-
phragm 346 is opened as shown in figure 7. As soon as
the user inserted the vessel, the iris diaphragm 346 is
partially closes as shown in figure 8, in which the iris
diaphragm 346 clamps the vessel 134.

[0084] Reference is made to figure 9 showing details
of the vessel mouth cleaning device 347. The vessel
mouth cleaning device 347 has a generally annular
shape and a plurality of vessel cleaning nozzles 348 and
a plurality of vessel drying nozzles 349 are directed to-
wards a center of the vessel mouth cleaning device 347.
The vessel 134 is clamped by the iris diaphragm 346 and
permeate or gas (such as carbon dioxide) impinges from
the plurality of vessel cleaning nozzles 348 on the neck
of the vessel 134 and/or gas (such as carbon dioxide)
impinges from the plurality of vessel drying nozzles 349
on the neck of the vessel 134. The gas may be filtered
air or nitrogen. The filtered air may be pressurized by a
pump (not shown).

[0085] Reference is made to figure 10 showing a bottle
detection device 370. The bottle detection device 370
comprises a positioning area 376, on which a user can
position the vessel 134 to be cleaned. The vessel 134
comprises an RFID 138 communicating with an antenna
372 of the vessel detection device 370. The RFID 138
transmits the vessel type and/or the vessel dimensions
to the antenna 372 and a receiver 374 decodes the data
received from the RFID 138 and transmits the data to the
controller 302.

[0086] Now, the operation of the vessel cleaning ap-
paratus 300 is explained mainly with reference to figure
2 but also with reference to the other figures described
above. At any suitable time, the controller 302 may in-
struct the first input valve 304 to open and instruct the
second input valve 320, the first output valve 362 and
the second output valve 318 to close. Thereafter, the
controller 302 instructs the dispenser controller 136 to
deliver permeate via the conduit 152. The dispenser con-
troller 136 instructs the pump 106 to pump water through
the reverse osmosis filter 106, which is passed by the
conduit 108 and the T-valve 150 into the conduit 152.
The permeate is passed through the first inlet valve 204
and the first inlet 308 into the receptacle 306. The recep-
tacle 306 comprises a floater 316 and a floater detection
device 317, which may be an optoelectrical sensor for
detecting the fill level of permeate in the receptacle 306.
As soon as the receptacle 306 has the desired fill level
of permeate, the controller 302 instructs the first inlet
valve 304 to close and instructs the dispenser controller
136 to stop delivering permeate. The outer surface of the
receptacle 306 may comprise a heating (not shown).



15 EP 4 450 177 A1 16

[0087] In the alternative, the floater detection device
317 may comprise a reed switch that detects a magnet
in the floater 316. In still another embodiment the floater
detection device 317 may be an ultrasonic sensor de-
tecting the position of the floater 316.

[0088] In a first step the user positions the vessel 134
to be cleaned on the positioning area 376 of the vessel
detection device. The antenna reads the type and/or di-
mensions and/or shape from the RFID 138 at the vessel
134, a receiver 374 decodes the signals received from
the RFID and transmits the data received from the RFID
138 to the controller 302. The controller 302 reads data
about the shape of the vessel and/or a path, which first
swivel element 352 has to pass during cleaning and dry-
ing, from a database 303 depending on the type of vessel
134.

[0089] The user removes the vessel 134 from the po-
sition and area 376 of the vessel detection device 370.
Atfter the controller has detected the type of vessel, the
controller instructs the iris diaphragm 346 to open (see
figures 6 and 7) the user positions the vessel 134 within
the clamping device. As soon as a position sensor 341
detects thatthe vessel 134 is positioned in an appropriate
position at a stop 339, the controller 302 instructs a
clamping drive 345 driving the iris diaphragm 346 to
clamp the vessel 134. A force sensor 343 can detect that
the iris diaphragm 346 clamps the bottle. The force sen-
sor 343 may be a current sensor monitoring the current
to the clamping drive 345. The position sensor 341 may
be an optoelectronic sensor. An optional stop drive 337
may position the stop in an appropriate position depend-
ing on the type of vessel 134 and as instructed by the
controller 302.

[0090] The controller 302 instructs the second drive
340 to position the first swivel element 352 and the vessel
cleaning nozzle 350 juxtaposed to the bottom of the ves-
sel 134 as shown in figure 4. The first swivel element
352, the second swivel element 354 und the third swivel
element 353 are arranged in a straight line.

[0091] Then, the controller 302 instructs the second
inlet valve 320 and the first outlet valve 362 to open and
the first inlet valve 304 and the second outlet valve 318
to close. Further, the neck washer valve 332 is instructed
by the controller 302 to open and the heater 334 is in-
structed to heat permeate passing through it. Then, per-
meate is urged out of the receptacle 306 into the vessel
cleaning conduit 367 by the pressure of carbon dioxide
streaming from the gas bottle 324 through the pressure
regulator 326 and through the second inlet valve 320 into
the receptacle 306. The permeate is ejected by the vessel
cleaning nozzle 350 and impinges on an inner surface
of the vessel 134.

[0092] The controller 302 instructs the first drive 336
to rotate the rod 336. Thereby, the first swivel element
352 and the vessel cleaning nozzle 350 are rotated.
Then, the controller 302 instructs the actuation device
364 to move the string 360 such that the first swivel ele-
ment 352 and second swivel element 354 are pivoted
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successively. Simultaneously, the controller 302 in-
structs the second drive 340 to move the rod 336 suc-
cessively further towards the bottom of the vessel 134.
Thereby, it can be ensured that a very low distance be-
tween the vessel cleaning nozzle 350 and the interior
wall of the vessel 134 is maintained. The controller 302
continues to instruct the first drive 338 to rotate the rod
336. Thereby, the nozzle 350 passes juxtaposed to the
bottom of the vessel 134 in a generally helical path. Per-
meate continues to flow from the receptacle 306 to the
vessel cleaning nozzle 350 and is ejected by the vessel
cleaning nozzle 350 on the inner surface of the bottom
of the vessel 134. Thereby, the inner surface of the bot-
tom of the vessel 134 is cleaned.

[0093] As soon the vessel cleaning nozzle 350 ejects
permeate into the edge between the side wall and the
bottom of the vessel 134, the controller 302 instructs the
actuation device 364 to move the string 360 until the per-
meate impinges approximately perpendicularly from the
vessel cleaning nozzle 350 to the inner surface of the
side wall of the vessel 134. The controller 302 continues
to instruct the first drive 338 to rotate the rod 336. The
controller 302 instructs the second drive 340 to move the
rod 336 successively downwards. Thereby, the vessel
cleaning nozzle 350 moves in a generally helical path
juxtaposed to the inner surface of the side wall of the
vessel 134. During this movement the controller 302 in-
structs the actuation device 364 to move the string 360
such that the vessel cleaning nozzle 350 ejects the per-
meate approximately perpendicular to the shape of the
inner wall of the vessel 134.

[0094] Figures 3 to 5 show in more detail the position
of the first swivel element 352 and the second swivel
element 354 during cleaning the interior of the side wall
of the vessel 134. Figure 5 shows that the vessel cleaning
nozzle 350 is formed as a slot ejecting a water beam 351
having a linear shape.

[0095] As soon as the vessel cleaning nozzle 350 im-
pinges permeate on the neck of the vessel 134, the con-
troller 302 instructs the actuation means 364 to move the
string 360 further downwards such that the permeate im-
pinges approximately perpendicular on the inner surface
of the shoulder of the vessel 134. The controller 302 in-
structs the first drive 338 to continue of rotating the rod
336 and the second drive 340 to move the rod down-
wards. Thereby, the inner surface of the shoulder is
cleaned by permeate ejected from the vessel cleaning
nozzle 350 passing in a generally helical pattern on the
inner surface of the shoulder of the vessel 134.

[0096] As soon as the inner surface of the shoulder of
the vessel 134 is cleaned, the controller 302 instructs the
first drive 338 to stop rotating the rod 336, the actuation
device to move the string such that the first swivel ele-
ment 352 and the second swivel element 354 are ar-
ranged in a straight line. Thereafter, the controller 302
instructs the second drive 340 to move the rod down-
wards, such that the first swivel element 352 and the
vessel cleaning nozzle 350 are moved out of the neck
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and mouth of the vessel 134.

[0097] Further, permeate is ejected by a plurality of
mouth cleaning nozzles 348 arranged around the mouth
of the vessel 134. The permeate passes from the recep-
tacle 306 through the first outlet 310, the first outlet valve
362, the heater 334 and the neck washer valve 332 to
the plurality of the mouth cleaning nozzles 348.

[0098] Thereafter, the controller instructs the firstinput
valve 304, the second input valve 320 and the first output
valve 362 to close and the second outlet valve 318 to
open. Thereby, the carbon dioxide in the receptacle 306
is released to the environment and the pressure in the
receptacle 306 is reduced. Then, the controller 302 in-
structs the first inlet valve 304, the second inlet valve
320, the first outlet valve 362 and the second outlet valve
318 to close. Thereafter, the controller instructs the ac-
tuation device to move the string 360 such, that the first
swivel element 352 and the second swivel element 354
are arranged linearly and instructs the second drive to
position the vessel drying nozzle 349 juxtaposed to the
bottom wall of the vessel 134. Thereafter, the controller
302 instructs the first dryer valve 328 and the second
dryer valve 332 to open. Thus, the pressurized carbon
dioxide streams through the first nozzle 350 and the plu-
rality of mouth drying nozzles 349 to dry the interior of
the vessel and the mouth of the vessel 134.

[0099] Thereafter, the vessel drying nozzle 349 moves
essentially the same path as described above with re-
spect to the cleaning operation.

[0100] After the interior of the vessel 134 has been
dried, the controller 302 opens the iris diaphragm 346 of
the vessel clamping device 342 and the user can remove
the vessel 134 from the clamping device 342.

[0101] Reference is made to figure 11 showing a lid
136 clamped by the iris diaphragm 346 of the clamping
device. The lid 136 can be cleaned and dried as de-
scribed above with reference to the vessel 134.

[0102] Reference is now made to figure 12 showing a
further embodiment of the present invention. A mobile
electronic device 400, such as a smart phone having a
camera 402 may take an image of a vessel 134 to be
teached for defining the dimensions and shape of the
unknown vessel 134 thereafter. The image may include
areference object 204, such as a coin or credit card. The
app determines the dimensions and shape of the un-
known vessel 134 by image processing techniques and
stores it in a memory of the mobile electronic device 400.
The path of the first swivel element 252 for cleaning
and/or drying the vessel 200 can be determined by the
app running on the mobile electronic device 400 based
on the shape and dimensions of the vessel to be teached.
[0103] In a first embodiment the app running on the
personal electronic device 400 programs an RFID 402
of the vessel 200 to be teached to store the dimensions
of the vessel 200 to be teached and/or the shape of the
vessel 200 to be teached and/or the type of the vessel
200 to be teached and/or the path of the first swivel ele-
ment 252 in the vessel 200 for cleaning and/or drying the
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vessel 200 in the RFID 202 of the vessel 200. The data
of the dimensions and/or the type and/or shape and/or
path of the first swivel element 252 in the vessel 200 for
cleaning and/or drying the vessel 200 is transmitted by
a RFID transmitter 404 of the mobile personal electronic
device 400 to the RFID 202 of the vessel 200. As soon
the vessel 200 to be teached is positioned on the vessel
recognition device 370 the antenna 372 reads the data
out of the RFID 202 and determines the shape and di-
mensions of the vessel 200 to be teached. The app may
determine the path of the first swivel element 252 in the
vessel 200 for cleaning and/or drying the interior of the
vessel 200 by artificial intelligence, such as a neuronal
network. In one embodiment, the app may upload the
images to a server, on which a program runs that deter-
mines path of the first swivel element 252 in the vessel
200 for cleaning and/or drying the interior of the vessel
200 e.g. by artificial intelligence, such as a neuronal net-
work. The Server transmits the path of the first swivel
element 252 in the vessel 200 for cleaning and/or drying
the interior of the vessel 200 to the app running on the
mobile device.

[0104] As soon as the vessel 200 to be teached is po-
sitioned above the vessel recognition device 370, the
vessel recognition device 370 reads the appropriate data
from the second RFID 200, namely the type of the vessel
200 and/or the dimensions for cleaning and/or drying the
vessel 200 and/or the shape for cleaning and/or drying
the vessel 200 and/or the path of the first swivel element
252 in the vessel 200 to be teached for cleaning and/or
drying the vessel 200 and transmits it to the controller
302. Thereafter, the controller 302 operates the vessel
cleaning apparatus 300 as described above.

[0105] In another embodiment the electronic device
400 takes an image by its camera 402 of the vessel 200
to be teached. The image is stored in an app running on
the electronic device 400. The app determines the path
of the first swivel element 252 in the vessel 200 to be
teached for cleaning and/or drying the vessel 200 and
stores itin a memory of the electronic device. In this em-
bodiment, the user does not have to position the vessel
200 to be teached on the vessel recognition device 370.
The data about the type of vessel and/or the dimensions
of the vessel 200 and/or the shape of the vessel 200
and/or the path of the first swivel element 252 in the ves-
sel 200 to be teached is transmitted by a second trans-
mitter 406 of the mobile device 400 to a receiver 304 of
the bottle cleaning apparatus 300. The receiver of the
bottle cleaning apparatus 300 transmits the data about
the type of vessel 200 and/or the dimensions of the vessel
200 and/or the shape of the vessel 200 and/or the path
of the first swivel element 252 in the vessel 200 to be
teached to the controller of the bottle cleaning apparatus
300. The controller 302 may store the received path of
the first swivel element 252 in the vessel 200 to be
teached in the database. Inanother embodimentthe con-
troller 302 may determine the path of the first swivel el-
ement 252 in the vessel 200 to be teached based on the
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dimensions of the vessel 200 and/or the shape of the
vessel 200 and store it in the database.

[0106] Itis an advantage of the present invention that
a beverage vessel can be cleaned and dried in a short
time span. The inventor of the present invention has de-
tected that hot permeate can reliably clean beverage bot-
tles, even if there is a residual coffee, milk, grease or the
like in the vessel. The vessel cleaning apparatus 300 has
the advantage that no cleaning agent causing foam is
necessary. Further, the vessel cleaning apparatus 300
according to the present invention needs only a compar-
atively low amount of demineralized water to clean the
beverage vessel.

Claims

1. A vessel cleaning apparatus, configured to clean a
vessel, comprising

- a clamping device to clamp the vessel to be
cleaned;

- a first swivel element having a vessel cleaning
nozzle;

- a second swivel element connected to the first
swivel element by a first hinge element;

- a vessel cleaning conduit having a first end
connected to the vessel cleaning nozzle;

- an actuation means configured for pivoting the
first swivel element with respect to the second
swivel element;

- a first drive coupled to the second swivel ele-
ment and configured to rotate the first swivel el-
ement around a longitudinal axis of the vessel
to be cleaned; and

- a second drive coupled to the second swivel
element and configured to move the second
swivel element along the longitudinal axis of the
vessel to be cleaned;

- wherein a second end of the vessel cleaning
conduitis in fluid communication with the source
of a pressurized cleaning liquid in a cleaning sta-
tus of the vessel cleaning apparatus.

2. Thevessel cleaning apparatus according to claim 1,
further comprising

- a first drive coupled to the second swivel ele-
ment and configured to rotate the first swivel el-
ement around a longitudinal axis of the vessel
to be cleaned; and

- a second drive coupled to the second swivel
element and configured to move the second
swivel element along the longitudinal axis of the
vessel to be cleaned

3. The vessel cleaning apparatus according to claim 1
or 2, wherein the pressurized cleaning liquid is dem-
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ineralized water.

4. The vessel cleaning apparatus according to any one
of claims 1 to 3, wherein

- the first surface of the first swivel element is
convexly rounded or inwardly tapered towards
the second swivel element, wherein the first sur-
face of the first swivel element faces the second
swivel element; and/or

- the first surface of the second swivel element
is convexly rounded orinwardly tapered towards
the first swivel element, wherein the first surface
ofthe second swivel elementfaces the first swiv-
el element.

5. The vessel cleaning apparatus according to any one
of claims 1 to 4, further comprising a third swivel
element that is connected at its first side pivotably
by a second hinge element with the second swivel
element, wherein the second side of the third swivel
element is coupled with the first drive and second
drive.

6. The vessel cleaning apparatus according to claim 5,
wherein

- the first surface of the second swivel element
is convexly rounded orinwardly tapered towards
the third swivel element, wherein the first surface
of the second swivel element faces the third
swivel element; and/or

- the first surface of the third swivel element is
convexly rounded or inwardly tapered towards
the second swivel element, wherein the first sur-
face of the third swivel elementfaces the second
swivel element.

7. The vessel cleaning apparatus according to any one
of claims 1 to 6, wherein a first end of a vessel drying
conduitis in fluid communication with a vessel drying
nozzle arranged on the first swivel element, a second
end of the vessel drying conduit is in fluid communi-
cation with a source of a pressurized gas in a drying
status of the vessel cleaning apparatus, wherein the
vessel cleaning apparatus performs a washing op-
eration in its cleaning status and wherein the vessel
cleaning apparatus performs a drying operation in
its drying status.

8. The vessel cleaning apparatus according to claim 4,
wherein the pressurized gas is carbon dioxide.

9. The vessel cleaning apparatus according to any one
of claims 1 to 8,

-wherein the actuation means is a string passing
the first swivel element and second swivel ele-
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ment,

-wherein the string is configured to pivot the first
swivel element in a first pivoting direction;

- wherein a first elastic element is formed be-

in its closed state and to release the vessel in its
opened state such that the vessel can be removed
from the clamping device and such that the vessel
can be inserted into the clamping device.

tween the first swivel element and the second %
swivel element; and 13. The vessel cleaning apparatus according to any one
-wherein the first elastic element biases the first of claims 1 to 12, further comprising a vessel mouth
swivel elementin a second pivoting direction op- cleaning device having an opening, wherein
posite to the first pivoting direction relative to the
second swivel element. 10 - at least one mouth cleaning nozzle is arranged
in the opening; and
10. The vessel cleaning apparatus according to claim 9, - a mouth cleaning conduit having a first end is
coupled to the at least one mouth cleaning noz-
- wherein the string passes the third swivel ele- zle;
ment; 15 - a second end of the mouth cleaning conduit is
- wherein the string is configured to pivot the in fluid communication with a source of the pres-
second swivel in a first pivoting direction; surized cleaning liquid in the cleaning status of
- wherein a second elastic element is formed the vessel cleaning apparatus.
between the second swivel element and the third
swivel element; and 20 14. The vessel cleaning apparatus according to any one
-wherein the second elastic element biases the of claims 1 to 4 and 7 to 13, wherein
second swivel element in a second pivoting di-
rection opposite to the first pivoting direction rel- - the second swivel element is positioned at a
ative to the third swivel element. first end of a rod;
25 - the rod is driven by the first drive and second
11. The vessel cleaning apparatus according to any one drive;
of claims 1 to 10, wherein - the first drive, the second drive and the actua-
tion means are coupled to the controller;
- the source of the pressurized cleaning liquid
supply is a receptacle comprising a first inlet, a 30 wherein the controller is configured:
second inlet and a first outlet;
- the first inlet is connected to a cleaning liquid - to receive the type of vessel to be cleaned;
supply by a first inlet valve; - to load data about a path the first swivel ele-
-the secondinletis connected to the pressurized ment shall pass from a database based on the
gas source by a second inlet valve; 35 received type of vessel;
- the first outlet is connected to the second end - to instruct the first drive, the second drive and
of the vessel cleaning conduit by a first inlet the actuation means depending on the data
valve; about the shape of vessel to be cleaned.
further comprising a controller connected to the first 40 15. The vessel cleaning apparatus according to any one
inlet valve, the second inlet valve and the first outlet of claims 5 to 13, wherein
valve;
- the third swivel element is positioned at a first
- wherein the controller is configured to: end of the rod;
- in a cleaning status of the vessel cleaning ap- 45 - wherein the rod is driven by the first drive and
paratus to open the first outlet valve and the sec- second drive;
ond inlet valve and to close the first inlet valve - the first drive, the second drive and the actua-
such thatthe pressurized gas presses the clean- tion means are coupled to the controller;
ing liquid in the receptacle into the first conduit;
- in a third status of the vessel cleaning appara- 50 wherein the controller is configured:
tus to open the first inlet valve and to close the
second inlet valve and the first outlet valve such - to receive the type of vessel to be cleaned;
that cleaning liquid flows form the cleaning liquid - to load data about a path the first swivel ele-
supply into the receptacle. ment shall pass from a database based on the
55 received type of vessel;
12. The vessel cleaning apparatus according to any one - to instruct the first drive, the second drive and
of claims 1 to 11, wherein the clamping device com- the actuation element depending on the data
prises an iris diaphragm adapted to clamp the vessel about the shape of vessel to be cleaned.

13
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16. A method of cleaning a vessel, comprising the fol-
lowing steps:

- receiving a type of vessel to be cleaned by a
controller; 5
- loading data about a shape of the vessel to be
cleaned from a database based on the received
type of vessel;
- clamping the vessel to be cleaned by a clamp-
ing device; 10
- instructing an actuation means to pivot a first
swivel element with respect to a second swivel
element by the controller depending on the data
about the shape of vessel to be cleaned;
- instructing a first drive coupled to the second 75
swivel element to rotate the first swivel element
around a longitudinal axis of the vessel to be
cleaned by the controller depending on the data
about the shape of vessel to be cleaned;
- instructing a second drive coupled to the sec- 20
ond swivel element to move the second swivel
element along the longitudinal axis of the vessel
to be cleaned by the controller depending on the
data about the shape of vessel to be cleaned;
and 25
- instructing a source of a pressurized cleaning
liquid to eject the cleaning liquid through a vessel
cleaning nozzle formed in the first swivel ele-
ment by the controller.
30
17. A method of providing operation instructions for a
controller of a vessel cleaning apparatus, comprising
the following steps:

- taking an image of a vessel to be cleaned by 35
a mobile electronic device; and

- calculating the dimensions and/or a shape of

the vessel to be cleaned based on the image.

40
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