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Description

[0001] The presentinvention relates to a beverage dis-
penser for preparing individualized beverage at the point
of use without the necessity to transport bottles, and for
avoiding waste caused by plastic bottles. Particularly, the
presentinvention relates to a beverage dispenser for use
in households, restaurants, hotels, offices, hospital, nurs-
ing points or the like. The beverage dispenser is adapted
for dispensing a beverage into a user vessel such as a
glass, a cup, a carafe or a portable bottle. Particularly,
the present invention relates to a beverage dispenser
adapted to dispense beverage by a nozzle for a single
person or for a small group of persons into a portable
vessel such as into a carafe or bottle. Small groups are
considered to be formed by 2 to approximately 10 per-
sons. The beverage is output by a nozzle into the user
vessel. The raw water may be drawn from a tank filled
with tap water, forexample. The beverage dispenser may
be connected to tap water.

[0002] More particularly, the present invention relates
to a beverage supplementation device and a beverage
dispenser having such beverage supplementation de-
vice allowing individual mineralization of beverage at the
point of use. The beverage supplementation device may
be a mineralization device that adds a plurality of highly
concentrated mineral solutions to filtered and deminer-
alized water in a beverage dispenser for dispensing cus-
tomized mineral water at the point of use. The plurality
of mineralization solutions are stored in a plurality of min-
eralization bottles. The plurality of mineralization solu-
tions are fed by micro dosing pumps.

Related art

[0003] Beverage dispensers are known to persons
skilled in the art. In one type of beverage dispensers a
small barrel or a bag, both made of plastics, are inserted
into an inlet of a beverage dispenser and beverage from
the barrel or bag is output by a nozzle. Some beverage
dispensers can provide carbonized water upon request
or cool the water upon request. Another type of beverage
dispenser is connected to a water source such as tap
water. The water can be filtered by a sediment filter, an
activated carbon filter, an ion exchanger filter, a reverse
osmosis filter or the like.

[0004] DE 202010006679 U1 discloses an apparatus
for generating mineral water having a filter and at least
one mineral container between the filter and the outlet.
The apparatus further comprises a controller for control-
ling the feed of minerals from the at least one mineral
container. If the water consumption by the user exceeds
a daily limit of the daily water consumption, feeding of
minerals is stopped or another specific formulated water
is dispensed.

[0005] WO 94/06547 A1 discloses a water purification
and dispensing apparatus comprising a water inlet for
obtaining water from a supply source, a water purification
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system for removing impurities from the source water
and a mineral addition system for adding desired miner-
als into the purified water

[0006] US 5,443,739 discloses awater purification and
dispensing apparatus comprising a water inlet for obtain-
ing water from a supply source, a water purification sys-
tem for removing impurities of the source water and a
mineral addition system for adding desired minerals to
the purified water.

[0007] EP 3663578 A1 discloses a dosing device and
water dispenser having such dosing device for allowing
individualized mineralization of water at the point of use.
[0008] EP 3489200 A1 disclosesamethodand device
for avoiding scaling and precipitation of salts.

[0009] The mineralsolutions mustbe stored in the min-
eralization bottles at concentrations close to saturation
in order to achieve a satisfying yield. A plurality of different
mineral solutions must be supplied to filtered and dem-
ineralized water in order to provide an individual and cus-
tomized mineralization of water, for example. If a plurality
of different mineral solutions are supplied to water or any
other beverage scaling or participation may occur in the
beverage dispenser.

Summary of the invention

[0010] Itis an object of the invention to provide a bev-
erage supplementation device that avoids scaling and
participation caused by beverage supplementation flu-
ids.

[0011] The objectoftheinventionis achieved by a bev-
erage supplementation device according to claim 1, a
beverage dispenser according to claim 11 and a method
of claim 15.

[0012] The present invention discloses a beverage
supplementation device comprising at least one bever-
age conduit having a beverage inlet adapted to be cou-
pled with a beverage source supplying beverage to be
supplemented to a plurality of supplementation openings
adapted to be coupled with a supplementation source.
The beverage source may be a tank, a tap or the like.
The beverage supplementation device comprises a plu-
rality of supplementation conduits. Each supplementa-
tion conduit has one supplementation inlet adapted to be
coupled with a supplementation source providing at least
one supplementation fluid. Each supplementation con-
duit comprises a supplementation outlet adapted to be
coupled with a supplementation opening of the beverage
conduit. The beverage supplementation device further
comprises at least one supplementation inlet valve ar-
ranged at at least one supplementation opening of the
beverage conduit. The beverage conduit is connected to
the inlet of the supplementation inlet valve. The outlet of
the supplementation inlet valve is directed to the interior
of the beverage conduit. The supplementation inlet valve
comprises an input section adapted to be coupled with
at least one of the supplementation conduits. The sup-
plementation inlet valve further comprises an output sec-



3 EP 3 974 373 A1 4

tionincluding two output elements that are biased against
each other to close a gap formed between the two output
elements. The two output elements contact each other,
if no liquid is supplied into the input section. The two
output elements are moved apart to open the gap be-
tween the two output elements, if liquid is supplied into
the input section of the supplementation input valve. The
beverage drawn from the beverage source may be an
aqueous liquid, such as water, filtered water, demineral-
ized water. In one embodiment the beverage conduit may
comprise a plurality of supplementation openings. In
each supplementation opening one supplementation in-
let valve may be arranged. To each supplementation inlet
valve a supplementation conduit may be coupled.
[0013] The supplementation inlet valve allows that
food supplementation liquid (such as mineralization so-
lution) is supplied into the beverage conduit by a suitable
dosing device, such as a micro-dosing pump. Thereby
supplementation liquid is supplied into the beverage con-
duit in which an aqueous liquid flows. Thus, proper min-
eralization of water may be achieved. The mineralization
may be an individual mineralization, since determined
quantities of the supplementation liquids (minerals solu-
tions) may be supplied.

[0014] On the other hand, the supplementation inlet
valve prevents supplementation liquid, such as highly
concentrated mineral solutions, to enter the beverage
conduit unintended. Thereby, scaling, precipitation of
minerals or the like is avoided, particularly during stag-
nation, when no significant amount of beverage to be
supplemented flows through the beverage conduit. Such
stagnation in the beverage conduit may occur during
times, when nobeverage is requested. Further, the aque-
ous liquid in the beverage conduit cannot enter the bev-
erage supplementation conduit.

[0015] In one embodiment the output section of the
supplementation inlet valve is generally tapered. The
cross section of the output section is larger in a portion
juxtaposed to the input section as compared to the cross
section of a portion of the output section located opposite
to the input section. This avoids that the aqueous liquid
flowing in the beverage conduit can enter the output sec-
tion of the supplementation inlet valve.

[0016] The supplementationinletvalve may be acheck
valve, a beak valve, a duckbill valve and/or a duck beak
valve. Manufacturing and function of these types of
valves are known to the person skilled in the art and do
not have to be explained in further detail.

[0017] In one embodiment, the supplementation inlet
valve is made of an elastomer, preferably silicon.
[0018] The supplementation inlet valve may extend
less than 40 %, preferably less than 35 %, more preferred
less than 20 % of the inner cross section of the beverage
conduit into the beverage conduit. The supplementation
inlet valve may extend between 40 % and 20 %, between
35 % and 20 % of the inner cross section of the beverage
conduit into the beverage conduit. The supplementation
inlet valve extends in the downward direction into the
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beverage conduit. This also avoids aqueous liquid from
entering the output section of the supplementation inlet
valve.

[0019] The input section of the supplementation inlet
valve comprises a first cross section in a first portion lo-
cated opposite to the output portion and a second cross
section in a second portion located between the first por-
tion and the output section. The second portion of the
input section of the supplementation inlet valve is located
in the supplementation opening and the first portion of
the input section of the supplementation inlet valve is
located between the outer perimeter of the beverage con-
duit and the outlet of the supplementation conduit. The
first portion may contact the outer perimeter of the bev-
erage conduit and the outlet of the supplementation con-
duit. In this embodiment the input portion of the supple-
mentation inlet valve acts as a seal between the supple-
mentation opening and the corresponding supplementa-
tion conduit coupled therewith. The first cross section
may be larger than the second cross section.

[0020] A sealing section with a sealing surface may be
formed at the outer perimeter of the beverage conduit
around the supplementation opening. An edge may ex-
tend from the second portion to the first portion of the
input section of the supplementation inlet valve. This
edge may contact the sealing surface of the sealing sec-
tion. Thereby, the second portion of the input section of
the supplementationinlet valve is fixed in the supplemen-
tation opening. The first portion of the input section of the
supplementation inlet valve acts as a seal with the outlet
of the supplementation conduit.

[0021] The cross section of the beverage conduit com-
prises a first dimension orthogonal to the longitudinal di-
rection of the beverage conduit and a second dimension
orthogonal to the first dimension and orthogonal direction
of the beverage conduit. The first dimensionis larger than
the second dimension and the output section of the sup-
plementation inlet valve extends into the direction of the
first dimension. In other words, the beverage conduit is
not point symmetric and the height of the beverage con-
duit is larger than the width of the beverage conduit, if
the output section of the supplementation inlet valve ex-
tends from the top of the beverage conduit in the down-
ward direction. Thereby, aqueous fluid is prevented from
entering the output section of the supplementation inlet
valve.

[0022] In one embodiment the beverage conduit may
have a circular cross section.

[0023] The beverage conduit may be formed meander
shaped in the longitudinal direction of the beverage con-
duit. The beverage conduit may comprise a plurality of
supplementation openings. If the beverage conduit is
formed meander shaped, the distance between two sup-
plementation openings is increased. This allows a first
supplementation fluid entering the beverage conduit at
a first supplementation opening to dilute in the aqueous
fluid, before it is transported by the aqueous fluid to the
following supplementation opening, where a different
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mineral solution is fed into the aqueous fluid. Thereby,
scaling and precipitation of minerals (salts) may be avoid-
ed.

[0024] The beverage conduit may comprise titanium
and/or the beverage conduit may be manufactured from
titanium. The beverage conduit may be manufactured by
3D-printing.

[0025] The beverage supplementation device may
comprise a plurality of micro-dosing pumps each con-
nected to a supplementation conduit or comprising a sup-
plementation conduit. In one embodiment, the supple-
mentation conduit extends from the supplementation in-
let valve to an outlet valve of the micro-dosing pump.
Alternatively or additionally, the supplementation conduit
extends from the supplementation inlet valve to a seal of
the outlet valve of the micro-dosing pump. Alternatively
or additionally, the supplementation conduit extends
from the supplementation inlet valve to a moveable seal-
ing element of the outlet valve of the micro-dosing pump.
Alternatively or additionally, the supplementation conduit
extends from the supplementationinlet valve to an elastic
elementbiasing the moveable sealing element of the out-
let valve of the micro-dosing pump.

[0026] The micro-dosing pump may be a piston pump
comprising a piston moving in a piston chamber. The
front surface of piston may be located close to the outlet
valve or contact the outlet valve in his extended position
(distal position). In the retracted position (proximal posi-
tion) of the piston the front surface of the piston is located
more distant from the outlet valve as compared with the
extended position of the piston. The elastic element may
bias the moveable sealing element of the outlet valve
towards the piston until the sealing element contacts the
seal of the outlet valve. In this position the outlet valve is
closed.

[0027] Ifthe pistonisretracted from in the piston cham-
ber from the outlet valve of the micro-dosing pump, sup-
plementation fluid is drawn from a supplementation
source through an inlet valve of the micro-dosing pump
into the piston chamber. If the piston is extended in the
direction of the outlet valve, the supplementation liquid
in the piston chamber is pressed towards the outlet valve
and presses the sealing element from the seal for open-
ing the outlet valve. Then, the supplementation liquid
passes the outlet valve of the micro-dosing pump into
the supplementation conduit.

[0028] The invention discloses a beverage dispenser
comprising an inlet connectable to the beverage source
of aqueous liquid, an outlet adapted to output beverage
and the beverage supplementation device described
above, wherein the beverage supplementation device is
connected between the inlet and outlet of the beverage
dispenser. The beverage dispenser may comprise a filter
connected between the inlet of the beverage dispenser
and the inlet of the beverage supplementation device.
The filter is adapted to filter the aqueous liquid. In one
embodiment, the filter may be a reverse osmosis filter,
wherein the permeate is passed to the inlet of the bev-
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erage supplementation device. Additionally, the bever-
age dispenser may comprise a tempering device con-
nected downstream of the filter and adapted to temper
the filtered aqueous liquid. Additionally and alternatively
the beverage dispenser may comprise a carbonization
device connected downstream of the filtering device and
adapted to carbonize the aqueous liquid.

[0029] The inlet of each supplementation conduit may
be coupled to a different supplementation source. The
supplementation source comprises at least one of a min-
eralization liquid vessel, a flavoring agent vessel and/or
a nutrition supplement vessel. The mineralization liquid
vessel may be filled with a mineral solution close to sat-
uration. Each mineralization liquid vessel may be filled
with different minerals (ions).

[0030] The beverage dispenser may further comprise
a plurality of dosing devices, wherein the outlet of each
dosing device is connected to the inlet of a supplemen-
tation conduit and the inlet of each dosing device is con-
nected to a different supplementation source. The dosing
device, such as a micro-dosing pump, may be connected
to a controller. The controller instructs each dosing de-
vice about the quantity of supplementation liquid to be
fed in the supplementation conduit and thus into the bev-
erage conduit, in which the beverage to be supplemented
flows. Thereby, an individual mineralization of water may
be achieved at the point of use without the necessity of
transporting bottled water and the waste generated by
plastic bottles. Thereby, the mineralization requirements
of each user and the taste preferences of each user are
satisfied, without the necessity to store a large amount
of bottles (plastic bottles) at the point of use.

[0031] The invention also discloses a method of man-
ufacturing a beverage supplementation device compris-
ing the step of 3D-printing a beverage conduit by stacking
titanium layers and forming at least one supplementation
opening in the beverage conduit by 3D-printing by stack-
ing titanium layers. A supplementation inlet valve is po-
sitioned in the at least one supplementation opening and
a supplementation conduit is coupled with the at least
one supplementation opening. The supplementationinlet
valve comprises a hollow input section adapted to be
coupled with atleast one of the supplementation conduits
and an output section including two output elements that
are biased against each other to close a gap formed be-
tween the two output elements, wherein the two output
elements contact each other, if no liquid is supplied into
the input section, and wherein the two output elements
are moved apart to open the gap between the two output
elements, if liquid is supplied into the input section of the
input valve.

[0032] The method may be further configured as dis-
cussed above with respect to the beverage supplemen-
tation device and beverage dispenser.

Brief description of the drawings

[0033] The invention is now described in further detail
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by exemplary and not limiting embodiments with refer-
ence to the figures, wherein

Figure 1 shows a schematic diagram of a water dis-
penser having the inventive beverage supplementa-
tion device according to a first embodiment; and

Figure 2 shows a schematic diagram of a water dis-
penser having the inventive beverage supplementa-
tion device according to the second embodiment;
and

Figure 3 shows a sectional view of the beverage sup-
plementation device according to the present inven-
tion.

Detailed description of the drawings

[0034] The invention is described with reference to a
water dispenser 100 embodying the claimed beverage
dispenser having a mineralization device 200 embodying
the claimed beverage supplementation device.

[0035] The water dispenser 100 comprises a water
source 102 such as a tank or tap. The water source 102
is connected to a reverse osmosis filter 104. Filtered wa-
ter (permeate) exits the reverse osmosis filter 104 into a
tempering device 150. The concentrate exits the reverse
osmosis filter 104 by the conduit 108 and is disposed.
[0036] The concentrate may be supplied to the tank
102 by conduits 108, 140 for increasing the yield of per-
meate for a given volume of raw water. Thereby, the con-
centration of ions in the tank 102increases. It is possible
to generate permeate by reverse osmosis filtering, until
the ions concentration in the tank 102 reaches a prede-
termined limit.

[0037] The permeate is passed to a tempering device
150 adapted to individually temper the beverage based
on the preferences of a user. From the tempering device
150 the beverage is passed to a carbonizer 152 adapted
to individually carbonize the beverage according to pref-
erences of a user. The beverage flows from the carbon-
ization device 152 into conduit 106.

[0038] Inthe conduit 106 demineralized water flows to
an inlet 202 of a mineralization device 200. From the inlet
202 the demineralized water flows to an inlet manifold
206. A first beverage conduit 210, a second beverage
conduit 212 and a third beverage conduit 214 are con-
nected to the inlet manifold 206. Water flows from the
inlet manifold 206 through the first beverage conduit 210,
the second beverage conduit 212 and the third beverage
conduit214. After the water has passed the firstbeverage
conduit 210, the second beverage conduit 212 and the
third beverage conduit 214 the water flows to the outlet
manifold 208, from which the water flows through the
outlet 204 of the water mineralization device 200. The
inlet210a of the first beverage conduit 210, the inlet 212a
of the second beverage conduit 212 and the inlet 214a
of the third beverage conduit 214 are connected to the
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inlet manifold 206. The outlet 210b of the first beverage
conduit 210, the outlet of the second beverage conduit
212b and the outlet 214b off the third beverage conduit
214 are connected to the outlet manifold 208.

[0039] The mineralization device 200 and its compo-
nents may be made of stainless steel, such as V4A-steel
or other materials suitable for use in food such as titani-
um.

[0040] The water flows from the outlet 204 of the min-
eralization device 200 to a disinfecting device 112 and
to a nozzle 114, where the water is output into a vessel
116 of a user.

[0041] The water dispenser 100 comprises a plurality
of mineralization vessels 132, 134, 136, 138, 140, 142
storing different mineralization fluids. The water dispens-
er 100 further comprises a plurality of dosing devices
120, 122, 124, 126, 128, 130, such as pumps. Particu-
larly, the first mineralization vessel 132 is connected by
the first dosing device 120 to the inlet 116b of a first sup-
plementation conduit 216. A second mineralization ves-
sel 134 is connected by a second dosing device 122 to
the inlet 218b of a second supplementation conduit 218.
A third mineralization vessel 132 is connected by a sec-
ond dosing device 124 to an inlet 220b of a third supple-
mentation conduit220. A fourth mineralization vessel 132
is connected by a fourth dosing device 126 to the inlet
222b of afourth supplementation conduit 222. A fifth min-
eralization vessel 114 is connected by a fifth dosing de-
vice 128 to the inlet 224b of a fifth supplementation con-
duit. A sixth mineralization vessel 142 is connected by a
sixth dosing device 130 to the inlet 226b of the sixth sup-
plementation conduit 226.

[0042] An outlet 216a of the first supplementation con-
duit 216, an outlet 224a of the fourth supplementation
conduit 224 and an outlet 226a of the sixth supplemen-
tation conduit 226 are connected spaced apartfrom each
other to the first beverage conduit 210. An outlet 218a of
the second supplementation conduit 218 and an outlet
224a of the fifth supplementation conduit 224 are con-
nected spaced apart from each other to the second bev-
erage conduit 212. An outlet 220a of the third supple-
mentation conduit 220 is connected to the third beverage
conduit 214.

[0043] In the exemplary embodiment shown in figure
1 the mineralization fluid stored in the third mineralization
bottle 136 may react chemically with the second miner-
alization fluid stored in the second mineralization bottle
134 and/or react with the first mineralization fluid stored
in the first mineralization bottle 132 and/or with the fourth
mineralization fluid stored in the fourth mineralization bot-
tle 138 and/or with the fifth mineralization fluid stored in
the fifth mineralization vessel 140 and/or with the sixth
mineralization fluid stored in the sixth mineralization ves-
sel 142. Further, the first mineralization fluid may react
with the second mineralization fluid and/or the fifth min-
eralization fluid. The fourth mineralization fluid may react
with the second mineralization fluid and/or the fifth min-
eralization fluid. The sixth mineralization fluid may react
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with the fifth mineralization fluid.

[0044] Therefore, the first mineralization fluid is fed by
the first supplementation conduit 216, the fourth miner-
alizationfluid is fed by the fourth supplementation conduit
222 and the sixth mineralization fluid is fed by the sixth
supplementation conduit 226 into the first beverage con-
duit 210, and the second mineralization fluid is fed by the
second supplementation conduit 218 and the fifth min-
eralization fluid is fed by the fifth supplementation conduit
224 into the second beverage conduit 212. Thereby, the
first mineralization fluid, the second mineralization fluid,
the fourth mineralization fluid, the fifth mineralization fluid
and/or the sixth mineralization fluid are diluted in the first
beverage conduit 210 and the second beverage conduit
212 such that they do not react in the output manifold
208. Finally, the third mineralization fluid is fed by the
third supplementation conduit 220 to the third beverage
conduit 214 to avoid that the third mineralization fluid
reacts with the first, second, fourth, fifth and/or the sixth
mineralization fluid.

[0045] Mineralization fluids (supplementation fluids)
are fed in parallel into a plurality of water streams for
diluting the mineralization fluids before they are rejoined
to a single water stream that is supplied as beverage to
a user.

[0046] The presentinvention also allows to feed min-
eralization fluid serially into a water stream. Particularly,
a controller 118 can control operation of the dosing de-
vices 120-130. Particularly, the controller 116 can control
the first dosing device 120, the fourth dosing device 126
and the sixth dosing device 113 such that when minerals
are to be fed by the first dosing device 120, the fourth
dosing device 126 and the sixth dosing device 130 to the
first beverage conduit 210 the first dosing device 120,
the fourth dosing device 126 and the sixth dosing device
130 are activated, as soon as auser wishes to be supplied
with mineralized water. If the first mineralization fluid, the
fourth mineralization fluid and/or the sixth mineralization
fluid react, the controller can stop the sixth dosing device
130 before the fourth mineralization fluid supplied by a
fourth dosing device 126 reaches the supplementation
outlet 266a of the sixth supplementation conduit 226. Fur-
ther, the controller 118 can stop the fourth dosing device
126 before the first mineralization fluid supplied by the
first mineralization device 120 reaches the supplemen-
tation outlet 226a of the fourth mineralization conduit 226.
Further, the second dosing device 122 can supply the
second mineralization fluid and the fifth dosing device
128 can supply the fifth mineralization fluid to the second
beverage conduit 212, as soon as a user requests water
mineralized by the second and fifth mineralization fluid.
The controller stops the fifth dosing device 128 before
the second mineralization fluid fed of by the second dos-
ing device 122 reaches the outlet 224a of the fifth sup-
plementation conduit 224 by the flow of the water in the
second beverage conduit 212. Thereby, minerals are fed
serially into the beverage conduits in order to avoid a
chemical reaction between the different mineralization
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fluids. This aspect is protected by the European patent
EP 3 489 200, by the US patent application having the
serial number US 2016/198,997 and the Chinese patent
application CN 2018 11406508.6.

[0047] With reference to Fig. 2 a second embodiment
of the beverage dispenser 100’ according to the present
invention is described. In the conduit 106 demineralized
water flows to an inlet 302 of the mineralization device
300. From the inlet 302 the demineralized water flows
through the first portion 314 of the beverage conduit, the
second portion 312 of the beverage conduit, and the third
portion 310 of the beverage conduit. After the water has
passed the third portion 310 of the beverage conduit the
water flows through the outlet 304 of the water mineral-
ization device 300.

[0048] The mineralization device 300 and its compo-
nents may be made of stainless steel, such as V4A-steel,
and titanium or other materials suitable for use in food
technology.

[0049] The water flows from the outlet 304 of the min-
eralization device 300 through a conduit 110 to a disin-
fecting device 112 and to a nozzle 114, where the water
is output into a vessel 116 of a user.

[0050] The water dispenser 100’ comprises a plurality
of mineralization vessels 132, 134, 136, 138, 140, 142
storing different mineralization fluids. The water dispens-
er 100’ further comprises a plurality of dosing devices
120, 122, 124, 126, 128, 130, such as pumps. Particu-
larly, the first mineralization vessel 132 is connected by
the first dosing device 120 to the inlet 116b of a first sup-
plementation conduit 216. A second mineralization ves-
sel 134 is connected by a second dosing device 122 to
the inlet 218b of a second supplementation conduit 218.
A third mineralization vessel 132 is connected by a sec-
ond dosing device 124 to an inlet 220b of a third supple-
mentation conduit220. A fourth mineralization vessel 132
is connected by a fourth dosing device 126 to the inlet
222b of afourth supplementation conduit 222. A fifth min-
eralization vessel 114 is connected by a fifth dosing de-
vice 128 to the inlet 224b of a fifth supplementation con-
duit. A sixth mineralization vessel 142 is connected by a
sixth dosing device 130 to the inlet 226b of the sixth sup-
plementation conduit 226.

[0051] An outlet 216a of the first supplementation con-
duit 216, an outlet 224a of the fourth supplementation
conduit 224 and an outlet 226a of the sixth supplemen-
tation conduit 226 are connected spaced apartfrom each
other to the third beverage conduit 310. An outlet 218a
of the second supplementation conduit 218 and an outlet
224a of the fifth supplementation conduit 224 are con-
nected spaced apart from each other to the second bev-
erage conduit 312. An outlet 220a of the third supple-
mentation conduit 220 is connected to the third beverage
conduit 314.

[0052] In the exemplary embodiment shown in figure
2 the mineralization fluid stored in the third mineralization
bottle 136 may react chemically with the second miner-
alization fluid stored in the second mineralization bottle
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134 and/or react with the first mineralization fluid stored
in the first mineralization bottle 132 and/or with the fourth
mineralization fluid stored in the fourth mineralization bot-
tle 138 and/or with the fifth mineralization fluid stored in
the fifth mineralization vessel 140 and/or with the sixth
mineralization fluid stored in the sixth mineralization ves-
sel 142. Further, the first mineralization fluid may react
with the second mineralization fluid and/or the fifth min-
eralization fluid. The fourth mineralization fluid may react
with the second mineralization fluid and/or the fifth min-
eralization fluid. The sixth mineralization fluid may react
with the fifth mineralization fluid.

[0053] Therefore, the first mineralization fluid is fed by
the first supplementation conduit 216, the fourth miner-
alizationfluid is fed by the fourth supplementation conduit
222 and the sixth mineralization fluid is fed by the sixth
supplementation conduit 226 into the third portion 314 of
the beverage conduit, and the second mineralization fluid
is fed by the second portion 218 of the supplementation
conduit and the fifth mineralization fluid is fed by the fifth
supplementation conduit 224 into the second portion 312
of the beverage conduit. Thereby, the first mineralization
fluid, the second mineralization fluid, the fourth mineral-
ization fluid, the fifth mineralization fluid and/or the sixth
mineralization fluid are diluted in the third beverage con-
duit 314 and the second beverage conduit 312 such that
they do not react. Finally, the third mineralization fluid is
fed by the third supplementation conduit 220 to the first
portion 314 of the beverage conduit to avoid that the third
mineralization fluid reacts with the first, second, fourth,
fifth and/or the sixth mineralization fluid.

[0054] In operation the controller 118 controls a plural-
ity of dosing devices 120 to 130 such that the minerali-
zation fluids stored in the mineralization bottles 132 to
142 are not mixed within the mineralization device, i.e.
first portion 3140f the beverage conduit, second portion
312 of beverage conduit and the third portion 310 of bev-
erage conduit. If a user requests a beverage to be output,
the controller 118 controls a plurality of dosing devices
120 to 130 such that mineralization fluids are fed by the
plurality of dosing devices 120 to 130 into the beverage
conduit 310, 312, 314 simultaneously. It is to be under-
stood that the controller 118 does not have to control all
of dosing devices 120 to 130 such to output a minerali-
zation fluid, but actually only the dosing devices 120 to
130 that must deliver a mineralization fluid stored in one
of the mineralization vessels 132 to 142 that is required
according to a select water recipe, i.e. the desired min-
eralization. Before a mineralization fluid fed by an up-
stream outlet of an upstream mineralization conduit is
transported by the flow of water in the respective bever-
age conduits 310, 312, 314 to a downstream outlet of a
downstream mineralization conduit, the controller in-
structs the dosing device connected to the downstream
mineralization conduit to stop feeding mineralization fluid
through the downstream mineralization conduit and
downstream outlet into the respective beverage conduit.
Thereby, a mixing of mineralization fluids in the mineral-
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ization device 300 can be prevented and thus fall out and
other undesired chemical reactions.

[0055] Now an exemplary and non-limiting scenario is
described, in which the first dosing device 120, the third
dosing device 124, the fourth dosing device 126 and the
fifth dosing device 128 shall feed the respective miner-
alization fluid into the beverage conduit 310, 312 and
314. As soon as the beverage shall be output by the
beverage dispenser 100’, the controller 118 instructs the
first dosing device 120, the third dosing device 124, the
fourth dosing device 126 and the fifth dosing device 128
to feed mineralization fluid from the respective minerali-
zation vessel 132, 136, 138, 140 into the respective bev-
erage conduit 310, 312, 314 essentially simultaneously.
The mineralization fluid fed by the first dosing device 120,
the third dosing device 124, the fourth dosing device 126
and the fifth dosing device 128 is transported down-
stream in the direction of the outlet 304 of the minerali-
zation device 300.

[0056] Before or as soon as mineralization fluid fed by
the first mineralization device 120 is transported by the
flow of water in the third beverage conduit portion 310 to
the opening 222a of the fourth mineralization conduit 222,
the controller 118 instructs the fourth dosing device 126
to stop feeding mineralization fluid from the fourth min-
eralization bottle 138 into the third beverage conduit por-
tion 310. Thereby, mixing of the first mineralization fluid
and fourth mineralization fluid can be prevented.

[0057] Before or as soon as mineralization fluid fed by
the third mineralization device 124 is transported by the
flow of water in the first and second beverage conduit
portions 312, 314 to the opening 224a of the fifth miner-
alization conduit 224, the controller 118 instructs the fifth
dosing device 128 to stop feeding mineralization fluid
from the fifth mineralization bottle 140 into the second
beverage conduit 312. Thereby, mixing of the third min-
eralization fluid and fifth mineralization fluid can be pre-
vented.

[0058] Before or as soon as mineralization fluid fed by
the fifth mineralization device 120 is transported by the
flow of water in the second and third beverage conduit
portions 310, 312 to the opening 216a of the first miner-
alization conduit 216, the controller 118 instructs the first
dosing device 120 to stop feeding mineralization fluid
from the first mineralization bottle 132 into the third bev-
erage conduit 310. Thereby, mixing of the first minerali-
zation fluid and fifth mineralization fluid can be prevented.
[0059] The presentinvention allows that mineralization
fluids are fed inarapid manner into a flow of water without
reacting with each other, when the mineralization fluids
are still solved in a high concentration in the water. As
mentioned before, this aspect is protected by the Euro-
pean patent EP 3 489 200, by the US patent application
having the serial number US 2016/198,997 and the Chi-
nese patent application CN 2018 11406508.6.

[0060] In the second embodiment the beverage con-
duits 310, 312, 314 are arranged in a meander shape.
Other embodiments are possible, such as a beverage
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conduit in a spiral shape or coil shape.

[0061] Inone embodiment mineralization fluids that do
not react with each other, when in high concentration
may mix within a beverage conduit 310. In this embodi-
ment, outlets 216a, 222a and 226a feeding mineraliza-
tion fluids not reacting with each other are spaced apart
a first distance. The outlets 220a, 224a feeding mineral-
ization fluids reacting with each other at high concentra-
tion are spaced apart a second distance. The second
distance is larger than the first distance. The present in-
vention allows that mineralization fluids (supplementa-
tion fluids) not reacting with each other can be fed into a
beverage conduit in parallel, whereas mineralization flu-
ids reacting with each other are fed in serial relationship
into a beverage conduit.

[0062] Under a further aspect of the invention, a first
outlet coupled to a first supplementation conduit (miner-
alization conduit) and second outlet coupled to a second
supplementation conduit (mineralization conduit) are
space apart such that no diffusion of supplementation
fluids (mineralization fluids) from a first outlet to the sec-
ond outlet may occur during stagnation. Thereby, fall out
or other undesired chemical reaction between supple-
mentation fluids (mineralization fluids) may be avoided.
[0063] Reference is made to figure 3 showing a bev-
erage mineralization device 200 that avoids scaling and
precipitation of minerals by a supplementation inlet valve
462, such as a duck beak valve connected to an outlet
216a of a mineralization conduit 216 feeding solved min-
erals into beverage to be mineralized 464.

[0064] Particularly, figure 3 shows a cross section of a
beverage supplementation device having a beverage
conduit 210. Beverage to be supplemented 464 flows in
the beverage conduit 210. The beverage conduit 210
may comprise a wall 450. The wall 450 of the beverage
conduit 210 may be manufactured by 3D-printing of tita-
nium. At the upper portion of the beverage conduit 210
a supplementation opening 466 is formed. Around the
supplementation opening 466 a sealing section 468 is
formed.

[0065] A supplementation inlet valve 462 is positioned
in the supplementation opening 466 of the beverage con-
duit 210. The supplementation inlet valve 462 may be a
beak valve, a duckbill valve, a duck beak valve. For the
sake of brevity, the supplementation inlet valve 462 is
termed beak valve in the following, although other em-
bodiments of a supplementation inlet valve 462 may be
chosen.

[0066] The beak valve 462 comprises a hollow input
section 454 thatis coupled with the supplementation con-
duit 216, and an output section having two output ele-
ments472,474. The outputelements 472,474 are biased
against each other to close a gap 470 formed between
the two output elements 472, 474 at its tip. The output
elements 472, 474 contact each other, if no liquid is sup-
plied into the input section 454, for example if a micro-
dosing device 600 does not feed a mineralization fluid
from the first mineralization vessel 132 into the supple-
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mentation conduit 216.

[0067] The two output elements 472, 474 are moved
apart to open the gap between the output elements 472,
474, if liquid is supplied into the input section 454 of the
duck beak valve 462, ifthe micro-dosing device 600 feeds
mineralization fluid from the mineralization vessel 132 to
the supplementation conduit 216.

[0068] The duck beak valve 462 prevents that bever-
age 464 to be supplemented can enter the duck beak
valve 462 and the supplementation conduit 216. Further,
the duck beak valve 462 prevents that the supplementa-
tion fluid and mineralization fluid, respectively can flow
out of the duck beak 462, if the dosing device 120 does
not feed any supplementation fluid into the supplemen-
tation conduit. Thereby, proper mineralization of the bev-
erage to be supplemented 464 may be achieved.
[0069] During stagnation, if no beverage is requested
to be produced by the beverage dispenser 100, 100’ only
residual beverage or nobeverage may be inthe beverage
conduit 210. The duck beak valve 462 avoids that highly
concentrated mineralization fluid drops into the beverage
conduit 210 during stagnation or non-use of the beverage
dispenser 100, 100’. Drops of highly concentrated min-
eralization solution in the beverage conduit without bev-
erage to be supplemented may cause severe effects,
such as corrosion, scaling, precipitation of minerals and
reducing the efficiency of the beverage dispenser 100.
Corrosion may occur due to the reactivity of the highly
concentrated mineral solutions. Therefore, the supple-
mentation conduit 210 is made of titanium. If one mineral
solution comprises calcium chloride and another mineral
solution comprises sodium carbonate, the following re-
action may occur:

CaCL, + Na,HCO4 = CaCO3 + 2NaCl

[0070] Ca,CO; is chalk, scale or the like and causes
scaling of the beverage conduit, deteriorating the function
of the beverage dispenser 100.

[0071] If one mineralization solution comprises hydro-
gen carbonate ions and another mineralization solution
comprising calcium cations the following reaction may
occur:

2 HCO3 + Ca?* 2 CaC04 + CO, + H,0

[0072] Further, sodium hydrogen carbonate cannot be
solidified and leads to scaling, if liquid is removed, such
as by evaporation.

[0073] The beverage supplementation device 200,
300, the tempering device 150 and the carbonization de-
vice 152 as well as the disinfection device 112 are flushed
for hygienic reasons before beverage is output by the
nozzle 114. The flushed aqueous fluid is directed by the
conduit 142, 140 into the tank 102. The lower the con-
centration of minerals, ions, salts or the like in the aque-
ous fluid supplied by the conduits 140, 142 into the tank
102, the higher the yield of beverage by a given volume
of raw water filled into the tank 102, since less concen-



15 EP 3 974 373 A1 16

trate comprising, inter alia, minerals has to be removed
by the reverse osmosis filter 104 and a higher volume of
permeate may be generated from a given volume of
aqueous fluid in the tank.

[0074] The output section 472, 474 of the duck beak
valve 462 extends less than 40%, preferably less than
35%, more preferred less than 20% of the inner cross
section of the beverage conduit 210 into the beverage
conduit. The width of the beverage conduit may be small-
er than the height of the beverage conduit. The output
section 472, 474 may extend in the vertical direction of
the beverage conduit 210. The beverage conduit may
have a width of approximately 4 to 10 mm and a height
of approximately 4 to 15 mm. In one embodiment, the
output section 472, 474 may range less than 2.5 mm in
the vertical direction into the beverage conduit.

[0075] The input section 454 of the duck beak valve
462 comprises a first cross section in a first portion 452
located opposite to the output portion 472, 474 and a
second cross section in a second portion 456 located
between the first portion 452 and the output section 472,
474. The first cross section is larger than the second
cross section. The second portion 456 is located in the
supplementation opening 466. The first portion is located
between the outer perimeter of the beverage conduit 210
and the supplementation outlet 216a of the supplemen-
tation conduit 216.

[0076] In one embodiment a sealing section 468 may
be formed around the supplementation opening 466 of
the beverage conduit210. The supplementation opening
466 protrudes around the supplementation opening 466
from the wall 450 of the beverage conduit 210. The seal-
ing section 468 comprises at the end of the protrusion a
sealing surface. The sealing section is a portion of the
beverage conduit. An edge 458 extends from the second
portion of the input section 454 to the first portion of the
input section. The edge may extend in the horizontal di-
rection, whereas the outer perimeter of the first portion
454 and the outer perimeter of the second portion 456
extend in the vertical direction. The edge 458 extending
from the second portion 456 to the first portion 454 abuts
the sealing surface. Since the perimeter of the second
portion 456 abuts the inner diameter of the sealing sec-
tion 468 and the inner diameter of the supplementation
opening 466, the second portion 456 seals the supple-
mentation opening 466. The top portion of the first portion
of the seals the outlet 216a of the supplementation con-
duit 216.

[0077] As shown in figure 3, the output section 472,
474 of the duck beak valve 462 is shaped generally ta-
pered. The cross section of the output section 472, 474
in a portion close to the input section 454 is larger than
the cross section of a portion more distant to the input
section 454. The angle of taper my range between 10°
and 50°, preferably 15° to 30°. The tapered shape of the
output portion 472, 474 prevents beverage to be supple-
mented from entering the duck beak valve 462 and the
supplementation conduit 216.
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[0078] The supplementation conduit 216 extends into
the micro-dosing pump 600 described in further detail
below. An inlet valve 614 of the micro-dosing pump com-
prises a movable valve member 614f that is biased by a
spring 614d against the valve seat 614e of the inlet valve
214. The valve member 614f comprises a lower elasticity
as compared to the valve seat 614e.

[0079] If apiston 604 is moved within the chamber 602
by a motor 630 and a rod 628 in a proximal direction, the
valve member 614f is released from the valve seat 614e
and a fluid may flow through the conduit 613 and the
opening 610 into the chamber. If the piston 604 is moved
into the distal direction, the fluid presses the valve ele-
ment 614f against the valve seat 614e.

[0080] An outlet valve 616 of the micro-dosing pump
600 comprises a movable valve member 616f that is bi-
ased by a spring 616d against a seat 616e of the outlet
valve 616. If the piston 604 is moved within the chamber
602 into the distal direction (towards the outlet valve 616),
the fluid in the chamber 602 presses against the valve
member 616f and releases the valve member 616f from
the valve seat 616e against the bias of the spring 616d
and fluid may flow out of the chamber 602 into the sup-
plementation conduit 216. In the distal position (distal
dead center position) the distal end portion of the piston
604 contacts the surface of the valve member 616f that
is directed to the piston 604. Thereby, flow of fluid from
the chamber 602 through the outlet valve 616 into the
conduit 620 may be prevented. A first seal 622 accom-
modated around the distal end of the piston 604 is formed
integrally (in one piece) with the seat 616e of the outlet
valve 616. If the supplementation conduit 216 extends
to the outlet valve of the micro-dosing pump 600, less
space is required and fewer parts have to be manufac-
tured and assembled. The micro-dosing pump 600 is ar-
ranges on the duck beak valve 462, particularly on the
first portion 452 (upper portion) of the duck beak valve
462.

[0081] The present invention discloses a beverage
mineralization device 200 that avoids scaling and precip-
itation of minerals by using a supplementation inlet valve
462, such as a duck beak valve, connected to an outlet
216a of a mineralization conduit 216 that feeds solved
minerals into beverage to be mineralized 464, if a dosing
device does not feed a mineral solution to the duck beak
valve 462. Thereby, corrosion of the beverage conduit
210 may be avoided. Further, the yield of the minerali-
zation fluid is increased. If aqueous liquid in the beverage
conduit 210 are flushed before preparing a beverage into
the raw water tank 102, the present invention increases
the volume of beverage that can be prepared from a given
volume of raw water in the tank 102, since the duck beak
valve 462 avoids leakage of a mineral solution into the
beverage conduit 210 during stagnation, i.e. such as dur-
ing a period, when no beverage is to be prepared.
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Claims

1.

A beverage supplementation device (200; 300),
comprising:

- at least one beverage conduit (210; 310) hav-
ing a beverage inlet (202; 302) adapted to be
coupled with a beverage source (102) supplying
beverage to be supplemented (464) and a plu-
rality of supplementation openings (466) adapt-
ed to be coupled with a supplementation source
(132, 134, 136, 138, 149, 142);

- a plurality of supplementation conduits (216,
218, 220, 222, 224, 226), wherein each supple-
mentation conduit (216, 218, 220,222,224,226)
has a supplementation inlet (216b, 218b, 220b,
222b, 224b, 226b) adapted to be coupled to one
of the supplementation sources providing at
least one supplementation liquid and wherein
each supplementation conduit (216, 218, 220,
222, 224, 226) comprises a supplementation
outlet (216a, 218a, 220a, 222a, 224a, 226a)
adapted to be coupled with the at least one sup-
plementation opening of the beverage conduit
(210; 310);

- at least one supplementation inlet valve (462)
arranged at least one supplementation opening
of the beverage conduit (210; 310), wherein the
supplementation conduit (216, 218, 220, 222,
224, 226) is connected to the inlet of the sup-
plementation inlet valve and the outlet of the
supplementation inlet valve is directed into the
interior of the beverage conduit (210; 310);

- wherein the supplementation inlet valve (462)
comprises an input section (454) adapted to be
coupled with at least one of the supplementation
conduits (216, 218, 220, 222, 224, 226) and an
output section including two output elements
(472, 474) that are biased against each other to
close a gap formed between the two output el-
ements (472, 474), wherein the two output ele-
ments (472, 474) contact each other, if no liquid
is supplied into the input section, and wherein
the two output elements (472, 474) are moved
apart to open the gap between the two output
elements (472, 474), if liquid is supplied into the
input section of the supplementation input valve
(462).

The beverage supplementation device (200; 300)
according to claim 1, wherein output section (472,
474) of the supplementation inlet valve (462) is gen-
erally tapered, wherein the cross section of the out-
putsection (472,474)is lager in a portion juxtaposed
to the input section (454) as compared the cross sec-
tion of a portion of the output section (472, 474) lo-
cated opposite to the input section (454).
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3.

The beverage supplementation device (200; 300)
according to claim 1 or 2, wherein the supplementa-
tion inlet valve (462) is at least one of:

- a check valve;

- a beak valve;

- a duck bill valve;

- a duck beak valve.

The beverage supplementation device (200; 300)
according to any one of claims 1 to 3, wherein sup-
plementation inlet valve (462) extends less than 40
%, preferably less than 35 %, more preferred less
than 20 % of the inner cross section of the beverage
conduit (210; 310) into the beverage conduit.

The beverage supplementation device (200; 300)
according to any one of claims 1 to 4, wherein the
input section (454) of the supplementation inlet valve
(462) comprises a first cross section in a first portion
(452) located opposite to the output portion (472,
474) and a second cross section in a second portion
(456) located between the first portion (452) and the
output section (472, 474), wherein the second sec-
tion (456) is located in the supplementation opening
(466) and the first portion (452) is located between
the outer perimeter of the beverage conduit (210)
and the supplementation outlet (216a, 218a, 220a,
222a, 224a, 226a) of the supplementation conduit
(216, 218, 220, 222, 224, 226).

The beverage supplementation device (200; 300)
according to claim 5, wherein a sealing section (468)
with a sealing surface is formed at the outer perim-
eter of the beverage conduit (210; 310) around the
supplementation opening (466), wherein an edge
(458) extends from the second portion (456) to the
first portion (452) of the input section (454) of the
supplementation inlet valve (462) and wherein the
edge (458) abuts the sealing surface.

The beverage supplementation device (200; 300)
according to any one of claims 1 to 6, wherein the
cross section of the beverage conduit (210; 310)
comprises a first dimension orthogonal to the longi-
tudinal direction of the beverage conduit (210; 310)
and a second dimension orthogonal to the first di-
mension and longitudinal direction of the beverage
conduit, wherein the first dimension is larger than
the second dimension and wherein the output sec-
tion (472, 474) of the supplementation inlet valve
(462) extends into the direction of the first dimension.

The beverage supplementation device (300) accord-
ing to any one of claims 1 to 7, wherein beverage
conduit (310) is formed meander shaped in the lon-
gitudinal direction of the beverage conduit.
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The beverage supplementation device (200; 300)
according to any one of claims 1 to 8, wherein the
beverage conduit (210; 310) comprises titanium.

The beverage supplementation device (200; 300)
according to any one of claims 1 to 9, further com-
prising a plurality of micro-dosing pumps (600), char-
acterized by at least one of the following:

- the supplementation conduit extends (216)
from the supplementation inlet valve (462) to an
outlet valve (616) of the micro-dosing pump
(600);

- the supplementation conduit (216) extends
from the supplementation inlet valve (462) to a
seal (616e) of the outlet valve (616) of the micro-
dosing pump (600);

- the supplementation conduit (216) extends
from the supplementation inlet valve (462) to a
moveable sealing element (616f) of the outlet
valve (616) of the micro-dosing pump (600);

- the supplementation conduit (216) extends
from the supplementation inlet valve (462) to an
elastic element (616d) biasing the moveable
sealing element (616f) of the outlet valve (616)
of the micro-dosing pump (600).

A beverage dispenser (100; 100’), comprising:

- an inlet connectable to a beverage source
(102) of aqueous liquid;

- an outlet (114) adapted to output beverage;
and

- the beverage supplementation device (200;
300) according to any one of claims 1 to 10,
wherein the beverage supplementation device
(200; 300) is connected between the inlet and
the outlet (114) of the beverage dispenser (100;
100).

The beverage dispenser (100; 100’) according to
claim 11, characterized by at least one of the fol-
lowing:

- afilter (104) adapted to filter the aqueous liquid
and connected between the inlet of the beverage
dispenser (100; 100’) and the inlet of the bever-
age supplementation device (206; 306);

- a tempering device (150) connected down-
stream of the of the filter (104) and adapted to
temper the filtered aqueous liquid;

- a carbonization device (152) connected down-
stream of the filtering device (104) and adapted
to carbonize the filtered aqueous liquid.

The beverage dispenser (100; 100’) according to
claim 11 or 12,
wherein the inlet (216b, 218b, 220b, 222b, 224b,

10

15

20

25

30

35

40

45

50

55

1"

14.

15.

20

226b) of each supplementation conduit (216, 218,
220, 222, 224, 226) is coupled to a different supple-
mentation source, wherein the supplementation
source comprises at least one of

- a mineralization liquid vessel (132, 134, 136,
138, 140, 142);

- a flavoring agent vessel;

- a nutrition supplement vessel.

The beverage dispenser (100) according to any one
of claims 11 to 13, further comprising a plurality of
dosing devices (120, 122, 124, 126, 128, 130),
wherein the outlet of each dosing device (120,
122,124,126,128,130) is connected to the inlet
(216b, 218b, 220b, 222b, 224b, 226b) of a supple-
mentation conduit (216, 218, 220, 222, 224, 226)
and the inlet of each dosing device (120, 122, 124,
126, 128, 130) is connected to a different supple-
mentation source.

A method of manufacturing a beverage supplemen-
tation device (200; 300), comprising the following
steps:

- 3D-printing a beverage conduit (210; 310) by
stacking titanium layers;

- forming at least one supplementation opening
(466) in the beverage conduit (210) by 3D-print-
ing by stacking titanium layers;

- positioning a supplementation inlet valve (462)
in at least one supplementation opening (466);
and

- coupling a supplementation conduit (216, 218,
220, 222, 224, 226) with the at least one sup-
plementation opening (466);

- wherein the supplementation inlet valve (462)
comprises an input section (454) adapted to be
coupled with at least one of the supplementation
conduits (216, 218, 220, 222, 224, 226) and an
output section including two output elements
(472, 474) that are biased against each other to
close a gap formed between the two output el-
ements (472, 474), wherein the two output ele-
ments (472, 474) contact each other, if no liquid
is supplied into the input section, and wherein
the two output elements are moved apart to
open the gap between the two output elements
(472,474), if liquid is supplied into the input sec-
tion of the supplementation input valve (462).
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