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Description
Technical field of the invention

[0001] The present invention relates to a dispensing
system for dispensing a soluble but solid substance, the
substance being conductive in solution, and a method
for dispensing a soluble but solid substance using said
dispensing system.

Background of the invention

[0002] A solid substance concentrate which can be
brought into solution, for example for cleaning purposes
in multiple professional ware-washing machines or the
like, has compared to corresponding liquid substance
concentrates the advantage that normally the concentra-
tion of the active components is much higher than the
concentration of said active components in a correspond-
ing liquid substance, since the amount of solvent is re-
duced or the solvent can even be avoided at all. This has
the advantage that the solid substance, i.e. a solid de-
tergent substance, saves volume and weight with respect
to storage and transportation capacities. Further, remote
dosing of the solvent from a central dispensing system
has the advantage of keeping the solid substance con-
centrate and the dispensing system separated from the
point of use where the solution is needed, e.g. a kitchen.
Thus, health risks due to the potentially hazardous solid
substance concentrate may be avoided.

[0003] However, such solid substances need to be
brought into solution in order to use them, for example
in a cleaning process. Devices and methods for the gen-
eration of liquid detergent concentrates from solid deter-
gent substances are well known in the state of the art.
[0004] The WO 2008/077437 A1, for example, de-
scribes a dosing apparatus for dosing a soluble but solid
composition and a corresponding method for dosing, the
dosing apparatus comprises at least one box, preferably
a capsule, for keeping the solid composition, a solution
reservoir for keeping the composition solution, at least
one spray means for bringing the composition solution
into contact with the solid composition being in the box
such that an amount of the solid composition dissolves
and the thus resulting solution flows into the solution res-
ervoir, a supply line comprising a liquid connection for
supplying a liquid, preferably water, to the solution res-
ervoir, a discharge line, comprising a discharge for dis-
charging the composition solution, aspray line for feeding
the spray means with composition solution coming from
the solution reservoir, a circulation line coming from the
solution reservoir and ending in the solution reservoir for
circulating composition solution, means, preferably two
level gauges, for measuring the filling height in the solu-
tion reservoir, measuring means for measuring the con-
ductivity of the composition solution, and at least one
motorised feed pump for moving the composition solu-
tion. According tothe WO 2008/077437 A1 the solid com-
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position inside the capsules is dissolved by spraying it
with the solution inside the solution reservoir, the com-
position solution. Thus, by spraying the solid composition
with the composition solution, a certain mainly constant
concentration of the composition solution inside the so-
lution reservoir is maintained.

[0005] The international patent application WO
2006/037354 describes a dispensing system for dispens-
ing a soluble but solid substance, the substance being
conductive in solution, comprising:

at least a first container and a second container for
keeping a solid substance,

a solution reservoir for holding a solution,

at least one spray line allocated to each container
connected to a water supply,

at least one spray means allocated to each contain-
er,

wherein the spray means is connected to the corre-
sponding spray line, for bringing water from the water
supply into contact with the solid substance being
inside the first container and the second container
such that an amount of the solid substance dissolves
and the thus resulting solution flows into the solution
reservoir,

means, preferably at least one level sensor, for
measuring the filling height in the solution reservoir,
measuring means for measuring the conductivity of
the solution inside the solution reservoir,

at least one first discharge line, through which the
solution reservoir is connectable to a first tank,

at least one first delivery pump for moving the solu-
tion from the solution reservoir through the first dis-
charge line, and an electronic main control unit for
controlling the operation of the dispensing system.

[0006] However, the dispensing system described in
WO 2006/037354 involves the drawback that it does not
provide a balanced concentration or mixture of the solu-
tion in the solution reservoir. Further, the solution in the
solution reservoir has different quality over time.

[0007] Itis therefore an object of the present invention
to provide an improved dispensing system for dispensing
a solution having a balanced concentration or mixture
and wherein the quality of the solution in the solution
reservoir is kept stable.

SUMMARY OF THE INVENTION

[0008] This object is solved by the following:

(1) A dispensing system for dispensing a soluble but
solid substance, the substance being conductive in
solution, comprising: at least a first container and a
second container for keeping a solid substance, a
solution reservoir for holding a solution, at least one
spray line allocated to each container connected to
a water supply, at least one spray means allocated
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to each container, wherein the spray means is con-
nected to the corresponding spray line, for bringing
water fromthe water supply into contact with the solid
substance being inside the first container and the
second container such that an amount of the solid
substance dissolves and the thus resulting solution
flows into the solution reservoir, means, preferably
at least one level sensor, for measuring the filling
height in the solution reservoir, measuring means
for measuring the conductivity the solution inside the
solution reservoir, at least one first discharge line,
through which the solution reservoir is connectable
to a first tank, at least one first delivery pump for
moving the solution from the solution reservoir
through the first discharge line, and an electronic
main control unit for controlling the operation of the
dispensing system, characterized in that the dis-
pensing system further comprises a circulation line
connected to the solution reservoir and a circulation
pump for circulating the solution through the circu-
lation line.

(2) The dispensing system according to (1), wherein
the dispensing system further comprises a second
discharge line connectable to a second tank and a
second delivery pump.

(3) The dispensing system according to (1) or (2),
wherein the level sensor may be submerged in the
solution and/or overflown by the solution.

(4) The dispensing system according to any of (1) to
(3), wherein the at least one first delivery pump is
controllable by an external control unit.

(5) The dispensing system according to any of (1) to
(4), wherein the first container and the second con-
tainer are capable of each holding a capsule con-
taining a solid substance in a way that the spray
means are capable of bringing water into contact with
the solid substance and that the resulting solution
can flow into the solution reservoir.

(6) A method for dispensing a soluble but solid sub-
stance, comprising the steps of:

placing the solid substance or a capsule con-
taining the solid substance into a first container
and a second container of the dispensing sys-
tem according to any of (1) to (5),

- spraying the first container and/ or the sec-
ond container with water from a water sup-
ply such that an amount of the solid sub-
stance dissolves and a thus resulting solu-
tion flows into a solution reservair,

measuring the conductivity of the solution inside
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the solution reservoir,

continuously or discontinuously spraying the
first container and/or the second container and
measuring the conductivity of the solution inside
the solution reservoir,

discharging at least a portion of the solution via
at least a first discharge line,

replacing the solid substance or the capsule
containing the solid substance in the first con-
tainer and/or the second container after the solid
substance in the first container and/or the sec-
ond container is completely dissolved,
characterized in that the solution inside the so-
lution reservoir is continuously or discontinuous-
ly circulated by a circulation pump via a circula-
tion line.

(7) The method according to (6), wherein one con-
tainer, the first container or the second container, is
sprayed first, until the solid substance in the first con-
tainer or the second container is completely dis-
solved, and then the other container, the second con-
tainer or the first container is sprayed.

(8) The method according to (6) or (7), wherein one
container, the first container or the second
container , is sprayed first, until the conductivity of
the solution in the solution reservoir reaches a pre-
defined value, then both containers, the first contain-
er and the second container, are sprayed simulta-
neously, until the solid substance inside the contain-
er sprayed first is completely dissolved.

(9) The method according to any of (6) to (8), wherein
the spraying, preferably the timing of the spraying,
of the first container and/ or the second container,
the work of the level sensor and/or the measuring
means, the timing of the circulation of the solution
through the circulation line, the amount of solution
discharged through the at least one first discharge
line are controlled by the main control unit.

(10). The method according to any of (6) to (9),
wherein the amount of solution discharged through
the at least one first discharge line is controlled by
an external control unit.

(11). The method according to any of (6) to (10),
wherein the solid substance, being conductive in so-
lution, comprises at least one or more of the compo-
nents selected from the group comprising alkali
source, surfactant component, nonionic surfactant,
anionic surfactant, cationic surfactants, amphoteric
surfactants, chelant, polyethylene glycol, corrosion
inhibitor, threshold inhibitor/crystal modifier, seques-
tering agent, solvents, bleaching agent, hydrotrope
component, organic carboxylic acid, salts, additives.
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(12) The method according to (11), wherein the con-
ductivity of the solution in the solution reservoir is
about 5 mS/cm to about 250 mS/cm, preferably
about 10 mS/cm to about 200 mS/cm, more prefer-
ably about 15 mS/cm to about 150 mS/cm, even
more preferably about 20 mS/cm to about 120
mS/cm, and most preferably about 30 mS/cm to
about 100 mS/cm, if the solution has a concentration
of about 1 wt.-% to about 10 wt.-%, preferably of
about 7 wt.-% in water.

(13) The method according to any of (11) to (12),
wherein the rate of dissolving of the solid substance
by spraying with water is about 5 g/l to about 200 g/I,
preferably about 6 g/l to about 175 g/l, more prefer-
ably about 8 g/l to about 150 g/I, even more prefer-
ably about 9 g/l to about 125 g/l, and most preferably
about 10 g/l to about 100 g/I, at a temperature of
about 10°C to about 60°C, preferably of about 20°C
to about 50°C, and most preferably of about 30°C to
about 40°C.

(14) The method according to any of (11) to (13),
wherein the rate of dissolving of the solid substance
by spraying with water is about 5 g/l to about 200 g/I,
preferably about 6 g/l to about 175 g/l, more prefer-
ably about 8 g/l to about 150 g/I, even more prefer-
ably about 9 g/l to about 125 g/l, and most preferably
about 10 g/l to about 100 g/l, and the conductivity is
about 5 mS/cm to about 250 mS/cm, preferably
about 10 mS/cm to about 200 mS/cm, more prefer-
ably about 15 mS/cm to about 150 mS/cm, even
more preferably about 20 mS/cm to about 120
mS/cm, and most preferably about 30 mS/cm to
about 100 mS/cm, at a temperature of about 10°C
to about 60°C, preferably of about 20°C to about
50°C, and most preferably of about 30°C to about
40°C.

[0009] The dispensing system of the presentinvention
is particularly characterized in that it comprises a circu-
lation line connected to the solution reservoir and a cir-
culation pump for circulating the solution through the cir-
culation line. Thus, the solution in the solution reservoir
may be circulated for example every time after a contain-
er and/or capsule has been sprayed, thereby providing
a balanced concentration or mixture of the solution in the
solution reservoir. Also by circulating the solution the
quality of the solution in the solution reservoir may be
kept stable. The solution may be circulated at intervals
or continuously or at predetermined times. The circula-
tion time may be adjusted, for example, depending on
the solid substance used with the dispensing system.

[0010] Solid substance in the sense of the present in-
vention means any substance, pure or composed of sev-
eral components, not being liquid or fluent but having a
firm or solid constitution, a constant homogenous or var-
ying concentration, including, for example, powders or
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formed blocks of the substance in any kind of shapes,
preferably with little or no hollow spaces within the block.
Also included are pastes or gels having a viscosity of
above 20000 mPas.

[0011] Inageneral aspectofthe invention the dispens-
ing system for dispensing a soluble but solid substance,
the substance being conductive in solution, comprises
at least a first container and a second container for keep-
ing a solid substance, a solution reservoir for holding a
solution, at least one spray line allocated to each con-
tainer connected to a water supply, at least one spray
means allocated to each container, wherein the spray
means is connected to the corresponding spray line, for
bringing water from the water supply into contact with the
solid substance being inside the first container and the
second container such that an amount of the solid sub-
stance dissolves and the thus resulting solution flows into
the solution reservoir, means, preferably atleast one lev-
el sensor, for measuring the filling height in the solution
reservoir, measuring means for measuring the conduc-
tivity of the solution inside the solution reservoir, at least
one first discharge line, through which the solution res-
ervoir is connectable to a first tank, at least one first de-
livery pump for moving the solution from the solution res-
ervoir through the first discharge line, and an electronic
main control unit for controlling the operation of the dis-
pensing system.

[0012] The first container and the second container
may also be considered as a first pair of containers, con-
taining the same solid substance. The first container and
the second container may also hold different solid sub-
stances, which are both soluble, and form, after dissolv-
ing, a solution inside the solution reservoir of a desired
concentration. This allows for the separate storage of
solid substances, that for example may be too difficult or
too dangerous to be stored together a premixed single
solid substance. The above described dispensing sys-
tem according to the invention may also be used, for ex-
ample, with a further third container and a fourth contain-
er, forming a second pair of containers, wherein, for ex-
ample, the third container and the fourth container may
hold the same or different solid substances. The water
supply, the spray lines are connected to, may be pres-
surised, for example by a water pump. This allows for
using e.g. a high pressure in order to dissolve the solid
substance inside the containers. The flow of water from
the water supply trough the spray line and the spray
means allocated to each container, e.g. at the inside of
the container, may be controlled by a valve, preferably a
solenoid valve, located inside each spray line. This en-
ables the controlled use, e.g. the dissolving of the solid
substance inside the container, of each container sepa-
rately and independently of one another. The means for
measuring the filling height in the solution reservoir may
be designed as a level sensor, preferably measuring a
maximum level of the solution in the solution reservoir.
The measuring means for measuring the conductivity of
the solution inside the solution reservoir may be designed
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to measure a predefined conductivity, preferably a min-
imum conductivity, of the solution, wherein the conduc-
tivity of the solution corresponds to a certain concentra-
tion, e.g. of the solid substance in solution, of the solution.
The measuring means for measuring the conductivity
and/or the concentration of the solution may be based
on an inductive conductivity technology. The first tank,
to which the at least first discharge line is connectable,
may for example be part of a remotely located washing
machine and may be provided with sensor means for
measuring the conductivity of a solution inside that first
tank. The main control unit for controlling the operation
of the dispensing system may, for example, control the
spraying of the containers, preferably by controlling
valves located inside the spray lines, monitor the con-
ductivity of the solution in the solution reservoir by reading
the data of the measuring means measuring the conduc-
tivity of the solution inside the solution reservoir, control
the delivery pump for delivering the solution from the so-
lution reservoir to for example the first tank. The main
control unit may also receive data from the sensor means
for measuring the conductivity of a solution inside the
first tank. The dispensing system may not only be used
for the remote, central dispensing or dosing of solid sub-
stances, dissolved preferably with water, for multiple pro-
fessional ware-washing machines, but also for the re-
mote, central dispensing of solid substances for e.g. floor
care, bottle washer, instrument cleaning, carwasher, tun-
nel washer and/or wash extractors.

[0013] Thedispensingsystemaccordingtothe present
invention has a few advantages over devices according
to the state of the art. For example, one advantage is that
the dispensing system uses water, for example fresh or
potable water or drinking quality water, for spraying the
containers and thus dissolving the solid substances. This
enables the dispensing system to flush or spray the con-
tainers with water until all the solid substance has been
dissolved, leaving the container reliable residue-free of
the solid substance and solution-free. Before discharge
the inside of the containers has only been in contact with
fresh or potable water, thus the emptied container may
be disposed efficiently and cost effective as common
plastic, thus avoiding high cost for disposal and also
avoiding a person removing the container to getinto con-
tact with the potentially hazardous solid substance or its
solution.

[0014] Another advantage of the dispensing system
according to the invention is that by measuring the con-
ductivity of the solution inside the solution reservoir, the
dispensing system can detect an empty container by a
change in the conductivity of the solution. Hence, a signal
may be provided, indicating the empty container and thus
enabling an exchange of the container in due time.
[0015] A further important advantage of the present
dispensing system is that by measuring the conductivity
of the solution in the solution reservoir and using at least
two containers with a solid substance, it is possible to
use one container first, with at least a second container
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as stand-by, wherein the second container is sprayed
after the first container has been emptied or the second
container may be used at least partially at the same time
as the first container in order to keep the conductivity of
the solution inside the solution reservoir at a predeter-
mined conductivity, preferably above a predetermined
minimum conductivity, while at the same time allowing
the first container to be emptied residue free. The meas-
ured conductivity of the solution in the solution reservoir
may be used as an indicator for an emptied container
and/or as an indicator for activating the spraying of a
further, i.e. the second, container. Hence, the solution
reservoir is always filled with a useable solution of, pref-
erable a minimum, conductivity.

[0016] Further, this allows for replacing or refilling for
example the first container after it has been emptied,
while at the same time the second container is sprayed
in order to dissolve the solid substance inside the second
container. Thus, a continuous, interrupt-free operation of
the dispensing system with a continuous solid substance
supply is provided.

[0017] Inanother embodiment of the invention the dis-
pensing system further comprises a second discharge
line connectable to a second tank and a second delivery
pump. The second tank may for example be part of a
second remotely located washing machine. This enables
the use of a second tank which may be supplied with
solution from the solution reservoir independently from
the first tank.

[0018] In a particularly preferred embodiment of the
invention the level sensor may be submerged in the so-
lution and/or overflown by the solution. The level sensor
may be designed in such a way, that after a predeter-
mined upper level or maximum level of the solution inside
the solution reservoir has been detected and has lead to
a stop, preferably delayed by a predetermined time, in
spraying, the amount of solution entering the solution res-
ervoir after the measurement of the maximum level is
large enough to cover the level sensor so that it is fully
submerged in the solution. The level sensor may also be
designed in such a way, that the solution entering the
solution reservoir, i.e. from spraying and/ or circulating,
overflows the level sensor. Thus, the level sensor is
cleaned periodically or continuously by the solution inside
the solution reservoir, avoiding for example a misreading
due to dirt on the level sensor.

[0019] Furthermore, in a preferred embodiment of the
invention the at least one first delivery pump is control-
lable by an external control unit. The use of an external
control unit, which may be located for example directly
at the first washing machine comprising the first tank and
not next to the central dispensing system, the ease of
using the dispensing system is increased, as an operator
may choose for example the desired concentration of a
use solution directly at the corresponding washing ma-
chine. The external control unit allocated to the first wash-
ing machine comprising the first tank, may for example
control the first delivery pump and measure the conduc-
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tivity of the first use solution inside the first tank. This
allows to provide a use solution for direct usage inside a
washing machine for example, independently from an-
other tank. It is possible to mix an individual use solution
inside each tank, for example a first use solution inside
the first tank, with an individual concentration of the use
solution. The concentration of the use solution for each
tank may be predetermined for each tank independently
and separately. Depending on the desired concentration
of the use solution and the conductivity of the solution
inside the solution reservoir, the amount of solution that
needs to be pumped from the solution reservoir to the
corresponding tank may be determined.

[0020] In a further preferred embodiment of the inven-
tion the first container and the second container are ca-
pable of each holding a capsule containing a solid sub-
stance in a way that the spray means are capable of
bringing water into contact with the solid substance and
that the resulting solution can flow into the solution res-
ervoir. Using a capsule containing the solid substance
increases the ease of handling the solid substance and
also increases the safety of persons handling the cap-
sules and/or containers as there is no need to handle
loose solid substance. Only sealed capsules are to be
handled which are residue free of solid substance and/or
solution after use.

[0021] A further aspect of the present invention is a
method for dispensing a soluble but solid substance,
comprising the steps of placing the solid substance or a
capsule containing the solid substance into a first con-
tainer and a second container of the above described
dispensing system, spraying the first container and/ or
the second container with water from a water supply such
that an amount of the solid substance dissolves and a
thus resulting solution flows into a solution reservoir,
measuring the conductivity of the solution inside the so-
lution reservoir, continuously or discontinuously spraying
the first container and/or the second container and meas-
uring the conductivity of the solution inside the solution
reservoir, discharging at least a portion of the solution
via at least a first discharge line, replacing the solid sub-
stance or the capsule containing the solid substance in
the first container and/or the second container after the
solid substance in the first container and/or the second
container is completely dissolved.

[0022] Following the placing the solid substances or
the capsules containing the solid substances into the first
container and the second container of the dispensing
system, the main control unit may choose a container
which is to be sprayed first. This may be based on the
assumption that a replaced and/or refilled container
and/or capsule is completely filled with the solid sub-
stance. For spraying the first container and/or second
container a water valve may be opened, allowing water
to flow from the water supply through the first spray line
and/ or the second spray line towards the spray means
allocated to the containers. The water is sprayed by spray
means onto the solid substance dissolving the solid sub-
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stance. The thus resulting solution flows into the solution
reservoir, from where it may be pumped for example by
the first delivery pump via the first discharge line into the
first tank, where a use solution of a predetermined con-
centration may be set up. The discharged solution from
the solutionreservoir is refilled by spraying and dissolving
more solid substance. As the containers and/ or capsules
are sprayed with fresh or potable water only, their re-
placement and/ or disposal does not require any special
safety measures.

[0023] In a preferred embodiment of the method one
container, the first container or the second container, is
sprayed first, until the solid substance in the first container
or the second containeris completely dissolved, and then
the other container, the second container or the first con-
tainer is sprayed. This allows for a residue free spraying
of first a single container for example the first container
and/ or first capsule, thus enabling the disposing of for
example the emptied first capsule without the need for
special safety precautions due to hazardous solution re-
maining in the capsule for example. Further, the use of
atleasttwo containers and/ or capsules allows for switch-
ing from spraying the first container and/ or first capsule
to spraying the second container and/ or second capsule
when the first container and/ or first capsule is empty,
thus allowing a continuous operation of the dispensing
system. Also the second container may be sprayed first,
before the first container, for example directly after the
second container has been replaced and therefore is
completely filled with the solid substance.

[0024] In a particularly preferred embodiment of the
method one container, the first container or the second
container, is sprayed first, until the conductivity of the
solution in the solution reservoir reaches a predefined
value, then both containers, the first container and the
second container, are sprayed simultaneously, until the
solid substance inside the container sprayed first is com-
pletely dissolved. The second capsule and/ or second
capsule may be sprayed as soon as the conductivity, and
hence the concentration, of the solution in the solution
reservoir reaches a predetermined, preferably minimum,
value. For example, after detecting an empty or almost
empty first container and/ or first capsule both containers
and/ or capsules may be sprayed, for example ten times,
simultaneously in order to ensure a thorough cleansing
of the first container and/ or capsule while at the same
time maintaining the conductivity of the solution above a
desired level. This allows for a continuous operation of
the dispensing system while maintaining the conductivity
and thus the concentration of the solution in the solution
reservoir above a predetermined level and at the same
time providing residue free containers and/ or capsules
that may be refilled and/or exchanged and disposed with-
out any health risks due to remaining solution. Also the
second container may be sprayed first, before the first
container, for example directly after the second container
has been replaced and therefore is completely filled with
the solid substance.
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[0025] Inafurther preferred embodiment of the method
the solution inside the solution reservoir is continuously
or discontinuously circulated by a circulation pump via a
circulation line. The solution may be circulated when no
solution is disposed in order to keep the quality, for ex-
ample the homogeneity, of the solution constant. The
solution may also be circulated after each spraying of the
solid substance in order to provide a homogeneous so-
lution with a uniformly concentration.

[0026] In a preferred embodiment of the method the
spraying, preferably the timing of the spraying, of the first
container and/ or the second container, the work of the
level sensor and/or the measuring means, the timing of
the circulation of the solution through the circulation line,
the amount of solution discharged through the at least
one first discharge line are controlled by the main control
unit. This allows for an automated operation of dispens-
ing the soluble but solid substance, wherein a person
performing the method, for example, merely needs to
decide which conductivity, and thus concentration, the
solution in the solution reservoir should have. Further,
the replacing of the solid substance in the containers and/
or the replacing of the emptied capsules may be done
during performing the method.

[0027] In a most preferred embodiment of the method
the amount of solution discharged through the at least
onefirstdischarge line is controlled by an external control
unit. The external control unit may be allocated for ex-
ample to the first tank inside a first washing machine at
a remote site. Thus, the amount of solution needed in
order to provide a use solution of a certain conductivity
in the first tank may be controlled from the remote site.
[0028] In another aspect of the present invention the
solid substance which is used together with the above
described dispensing system and the corresponding
method for dispensing a solid substance, being conduc-
tive in solution, comprises at least one or more of the
components selected from the group comprising alkali
source, surfactant component, nonionic surfactant, ani-
onic surfactant, cationic surfactants, amphoteric sur-
factants, chelant, polyethylene glycol, corrosion inhibitor,
threshold inhibitor/crystal modifier, sequestering agent,
solvents, bleaching agent, hydrotrope component, or-
ganic carboxylic acid, salts, additives.

[0029] An exemplary source of alkalinity include alkali
metal hydroxides, alkali metal salts, phosphates, amines,
and mixtures thereof. The surfactant component can be
used to reduce surface tension and wet the soil particu-
late to allow penetration of the use solution and separa-
tion of the soil.

[0030] The surfactant component can include anionic
surfactants, nonionic surfactants, but other than (a) no-
nionic lower alkoxylated alcohol tenside and (b) nonionic
higher alkoxylated alcoholtenside mentioned above, am-
photeric surfactants and mixtures thereof.

[0031] Exemplary nonionic surfactants that can be
used in the composition of the first component of the in-
vention are alkoxylated, preferably ethoxylated or ethox-
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ylated and propoxylated, fatty acid alkyl esters preferably
containing 1 to 4 carbon atoms in the alkyl chain, more
particularly the fatty acid methyl esters.

[0032] Exemplary anionic surfactants that can be used
include organic carboxylates, organic sulfonates, organic
sulfates, organic phosphates and the like, particularly lin-
ear alkylaryl sulfonates, such as alkylarylcarboxylates,
alkylarylsulfonates, alkylarylphosphates, and the like.
These classes of anionic surfactants are known within
the surfactant art as linear alkyl benzyl sulfonates
(LABS), alpha olefin sulfonates (AOS), alkyl sulfates, and
secondary alkane sulfonates.

[0033] Suitable cationic surfactants include quaternary
ammonium compounds having the formula of
RR'R" R"N+X-, where R, R’, R" and R””’ are each a C1-
C24 alkyl, aryl or arylalkyl group that can optionally con-
tain one or more P, O, S or N heteroatoms, and X is F,
Cl, Br, | or an alkyl sulfate. Additional preferred cationic
surfactantsinclude ethoxylated and/or propoxylated alkyl
amines, diamines, or triamines. Examples of suitable am-
photeric surfactants include capryloamphopropionate,
disodium lauryl B-iminodipropionate, and cocoam-
phocarboxypropionate, and disodium octylimino dipropi-
onate. Exemplary chelants that can be used according
to the invention include phosphonates, sodium gluco-
nate, pentasodium salt of diethylenetriamine pentaacetic
acid (available under the name Versenex 80), sodium
glucoheptonate, ethylene diamine tetraacetic acid (ED-
TA), salts of ethylene diamine tetraacetic acid, hydrox-
yethyl ethylene diamine triacetic acid (HEDTA), salts of
hydroxyethyl ethylene diamine triacetic acid, nitrilotriace-
tic acid (NTA), salts of nitrilotriacetic acid, diethanolgly-
cine sodium salt (DEG), ethanoldiglycine disodium salt
(EDG), tetrasodium N,N-bis(carboxylatomethyl)-L-gluta-
mate (GLDA), and mixtures thereof. Exemplary salts of
ethylene diamine tetraacetic acid include disodium salts,
tetrasodium salts, diammonium salts, and trisodium
salts. An exemplary salt of hydroxyethyl ethylene diamine
triacetic acid is the trisodium salt.

[0034] A suitable polyethylene glycol for use in the
present invention can have a molecular weight (MW) in
the range of about > 4000 to about < 12000, preferably
about > 6000 to about < 10000 and more preferred of
about > 7000 to about < 8000.

[0035] The corrosion inhibitor can be selected from the
group comprising silicate, calcium acetate, calcium chlo-
ride, calcium gluconate, calcium phosphate, calcium bo-
rate, calcium carbonate, calcium citrate, calcium lactate,
calcium sulfate, calcium tartrate, benzotriazole, 1,2,3-
benzotriazole and mixtures thereof. More preferred, the
corrosion inhibitor is a heterocyclic compound, a triazole
derivate, such as a benzotriazole or 1,2,3-benzotriazole
and mixtures thereof.

[0036] The threshold inhibitor/crystal modifier can be
selected from the group comprising salts of phosphono-
carboxylic acids, phosphonates, salts of 1-hydroxyethyl-
idene -1,1,-diphosphonic acid (HEDP), salts of acid sub-
stituted polymers, and mixtures thereof. Preferably salts
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of acid substituted polymers of monomers of acrylate,
methacrylate, salts of polyitaconic acid, salts of poly-
maleic acid, and mixtures thereof. In particular preferred
are salts of polyacrylic acid. The solid alkaline composi-
tion according to the present invention can comprise at
least one sequestering agent. The sequestering agent
can be selected from the group of sodium gluconate, pen-
tasodium salt of diethylenetriamine pentaacetic acid, so-
dium glucoheptonate, salts of ethylene diamine tetraace-
tic acid, salts of ethylene diamine tetraacetic acid, salts
of hydroxyethyl ethylene diamine triacetic acid, salts of
hydroxyethyl ethylene diamine triacetic acid, salts of ni-
trilotriacetic acid, salts of nitrilotriacetic acid, diethanolg-
lycine sodium salt, ethanoldiglycine disodium salt, salts
of hydroxymonocarboxylic acid compounds, salts of hy-
droxydicarboxylic acid compounds, salts of amine con-
taining carboxylic acids, terasodium N,N-bis(carboxy-
latomethyl)-L-glutamate (GDLA) and mixtures thereof.
[0037] Suitable solvents include, but are not limited to,
water, alcohols, glycols, glycol ethers, esters, and the
like, or combinations thereof. Suitable alcohols include,
but are not limited to, ethanol, isopropanol (propan-2-ol),
2-butoxy ethanol (butyl glycol), 1-decanol, benzyl alco-
hol, glycerin, monoethanolamine (MEA), and the like, or
combinations thereof.

[0038] The bleaching composition can include at least
one agent or agents that provide bleaching properties,
an agent or agents that provide antimicrobial properties,
and agents that provide both bleaching and antimicrobial
properties. The bleaching composition can comprise
H202 and/or a peroxy acid of acetic acid, hydroxyethyl-
ene diphosphonic acid, sulfonated oleic acid, octanoic
acid.

[0039] It should be understood that the hydrotrope
component is optional and can be omitted if itis not need-
ed for stabilizing the surfactant component. In many cas-
es, it is expected that the hydrotrope component will be
present to help stabilize the surfactant component. Ex-
amples of the hydrotropes include the sodium, potassi-
um, ammonium and alkanol ammonium salts of xylene,
toluene, ethylbenzoate, isopropylbenzene, naphthalene,
alkyl naphthalene sulfonates, phosphate esters of alkox-
ylated alkyl phenols, phosphate esters of alkoxylated al-
cohols, short chain (C8 or less) alkyl polyglycoside, so-
dium, potassium and ammonium salts of the allcyl sar-
cosinates, salts of cumene sulfonates, amino propion-
ates, diphenyl oxides, and disulfonates. The organic car-
boxylic acids can be present in its salt form, preferably
as sodium salt.

[0040] Suitable organic carboxylic acids, but are not
limited to, are C3 to C9 organic carboxylic acids selected
from the group comprising gluconic acid, lactic acid, citric
acid, glycolic acid, acetic acid, propionic acid, succinic
acid, glutaric acid, adipinic acid, butanedioic acid, iso-
ascorbic acid, ascorbatic acid and tatric acid. Suitable
organic carboxylates, but are not limited to, are C3 to C9
organic carboxylates selected from the group comprising
gluconate, lactate, citrate, glycolate, acetate, propionate,
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succinate, glutarate, adipate, butanedioate, isoascor-
bate, sodium ascorbate and tatrate and preferably sodi-
um salts thereof. Most preferred is gluconic acid and/or
gluconate. Preferably, the gluconate is present as sodi-
um gluconate.

[0041] However, salts can be suitable added to the
composition for cleaning of the invention. The compo-
nents that can be added to the composition for cleaning,
the concentrated solution and/or ready to use solution
include salts provided in water-soluble form. The salt can
be function as analytical tracer. Preferred are salts se-
lected from the group of lithium chloride, lithium iodide,
sodium chloride, sodium iodide, potassium chloride, po-
tassium iodide, sodium sulphate, sodium acetate, potas-
sium acetate, sodium nitrate, sodium phosphate and mix-
tures thereof.

[0042] Additives may include, but are not limited to
dyes, color transfer inhibitors, solvents, Exemplary addi-
tional agents include anti-redeposition agents, optical
brighteners, sequestrates, builders, water conditioning
agents, oil and water repellant agents, color fastness
agents, starch/sizing agents, fabric softening agents,
souring agents, iron controlling agents, antimicrobials,
fungicides, UV absorbers and/or fragrances, and the like.
[0043] Solid compositions that can be used in the ap-
paratus of the present invention can be obtained from
ECOLAB.

[0044] In a preferred embodiment of the invention the
conductivity of the solution in the solution reservoir is
about 5 mS/cm to about 250 mS/cm, preferably about 10
mS/cm to about 200 mS/cm, more preferably about 15
mS/cm to about 150 mS/cm, even more preferably about
20 mS/cm to about 120 mS/cm, and most preferably
about 30 mS/cm to about 100 mS/cm, if the solution has
a concentration of about 1 wt.-% to about 10 wt.-%, pref-
erably of about 7 wt.-% in water.

[0045] In a most preferred embodiment of the present
invention the rate of dissolving of the solid substance by
spraying with water is about 5 g/l to about 200 g/l, pref-
erably about 6 g/l to about 175 g/l, more preferably about
8 g/l to about 150 g/l, even more preferably about 9 g/l
to about 125 g/I, and most preferably about 10 g/l to about
100 g/l, at a Temperature of about 10°C to about 60°C,
preferably of about 20°C to about 50°C, and most pref-
erably of about 30°C to about 40°C.

[0046] In a particularly preferred embodiment of the
invention the rate of dissolving of the solid substance by
spraying with water is about 5 g/l to about 200 g/l, pref-
erably about 6 g/l to about 175 g/l, more preferably about
8 g/l to about 150 g/l, even more preferably about 9 g/l
to about 125 g/I, and most preferably about 10 g/l to about
100 g/l, and the conductivity is about 5 mS/cm to about
250 mS/cm, preferably about 10 mS/cm to about 200
mS/cm, more preferably about 15 mS/cm to about 150
mS/cm, even more preferably about 20 mS/cm to about
120 mS/cm, and most preferably about 30 mS/cm to
about 100 mS/cm, at a Temperature of about 10°C to
about 60°C, preferably of about 20°C to about 50°C, and
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most preferably of about 30°C to about 40°C.

[0047] The afore mentioned components, as well as
the claimed components and the components to be used
in accordance with the invention in the described embod-
iments, are not subject to any special exceptions with
respect to their size, shape, material selection and tech-
nical concept such that the selection criteria known in the
pursuant field can be applied without a limitation.

DESCRIPTION OF THE FIGURES

[0048] Additional details, features, characteristics and
advantages of the object of the invention are disclosed
in the figures and the following description of the respec-
tive figures, which - in exemplary fashion - show one em-
bodiment and an example of a dispensing system ac-
cording to the invention. In the drawings:

Fig. 1  shows a schematically illustration of a dispens-
ing system according to the present invention;

Fig. 2  shows a perspective view of one actual embod-
iment of the dispensing system according to the
present invention.

[0049] The illustration in Fig. 1 shows an embodiment

of the present invention. In Fig. 1 a central solid dispens-
ing system 10 is shown, comprising a first container 12
and a second container 14 for holding a first capsule 16
and a second capsule 18. The first capsule 16 and the
second capsule 18 are filled with a solid substance 20.
Inside the first container 12 and the second container 14
spray means 22 are located in such a way, that they can
spray the inside of the first capsule 16 and the second
capsule 18 and thus the solid substance 20. The spray
means 22 are connected to a first spray line 24, corre-
sponding to the first container 12, and a second spray
line 26, corresponding to the second container 14. The
spray lines 24,26 are connected to a water supply 28,
delivering fresh or potable water, which may be pressu-
rised e.g. by a water pump (not shown). Each spray line
24,26 comprises a water valve 30, preferable a solenoid
valve, a flow restrictor 32, and, in order to protect the
water supply 28, a safety device (not shown), which may
be located between in the spray line 24,26 between the
water valve 30 and the spray means 22. As a further
safety device, a capsule switch (not shown) inside the
solid substance 20 may be provided. Opening the water
valve of the first spray line 24 and/ or the second spray
line 26 allows the water to flow from the water supply 28
through the respective spray line 24,26 to the spray
means 22 located inside the first container 12 and the
second container 14.

[0050] The spray means 22 are arranged in such away
as to reach into the first capsule 16 and the second cap-
sule 18, allowing the water to be directly sprayed onto
the solid substance 20. The solid substance 20 is sub-
sequently at least partially dissolved, and the resulting
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solution 34 flows into a solution reservoir 36. Inside the
solution reservoir 36 a means for measuring the filling
height of the solution 34 is located in form of alevel sensor
38. The level sensor 38 may be designed in such a way,
that it is fully submerged in the solution 34 and/ or may
be overflown by the solution 34.

[0051] Inside the solution reservoir 36 also a measur-
ing means 40 for measuring the conductivity of the solu-
tion 34 is provided. By measuring the conductivity of the
solution 34 it is possible to determine the concentration
of the solution 34, for example a high conductivity corre-
sponds to a high concentration of the solid substance 20
dissolved in the solution 34. The solution 34 may be dis-
charged partially from the solution reservoir 36 through
afirstdischargeline42into afirsttank 44 by afirstdelivery
pump 46. The first tank 44 may be part of a first washing
machine (not shown), which may be located at a remote
site. Inside the first tank 44 a first use solution 48 may
be provided. The concentration of the first use solution
48 may be lower than the concentration of the solution
34 in the solution reservoir 36.

[0052] A first external control unit 50 is connected to
the first delivery pump 46 and to the first tank 44 and may
therefore control the amount of solution 34 to be pumped
into the first tank 44. The first external control unit 50 may
for example measure the level of the first use solution 48
inside the first tank 44 of the first washing machine (not
shown) and may also measure the conductivity of the
first use solution 48. This enables the first external control
unit 50 to provide a first use solution 48 of a predeter-
mined concentration by adding an appropriate amount
of the solution 34 via the first delivery pump 46 to the first
tank 44. Thus a first use solution 48 of a predetermined
concentration may be provided, independently from a
possibly varying concentration of the solution 34 in the
solution reservoir 36.

[0053] Further a second discharge line 52, connected
to a second tank 54, for example as part of a second
washing machine (not shown) located at a remote site,
is provided with a second delivery pump 56 for pumping
the solution 34 at least partially into the second tank 54.
A use solution 58 may be provided in the second tank 56
controlled by a second external control unit 60, which is
designed analogue to the first external control unit 50.
The second external control unit 60 is connected to the
second delivery pump 56 and the second tank 54 and
may therefore control the amount of solution 34 to be
pumped into the second tank 54. The second external
control unit 60 enables the mixing of a second use solu-
tion 58 with a concentration that is different and inde-
pendently of the concentration of for example the first
use solution 48.

[0054] Further a circulation line 62 connected to the
solution reservoir 36 is provided for circulating the solu-
tion 34. The solution 34 is circulated through the circula-
tion line 62 by a circulation pump 64. The central solid
dispensing system 10 is controlled by a main control unit
66. The main control unit 66 is at least connected to the
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level sensor 38, the measuring means 40 and the water
valves 30 inside the spray lines 24,26. This enables the
main control unit 66 to operate the water valves 30 and
thus the spraying means 22 independently and/or ac-
cording to the conductivity and the filling level of the so-
lution 34 inside the solution reservoir 36. The main control
unit 66 may also communicate, for example for exchang-
ing data, with at least the first external control unit 50 and
the second external control unit 60, for example of the
first washing machine and the second washing machine
(both not shown).

[0055] The in Fig. 1 shown and above described cen-
tral solid dispensing system may be operated according
to the following example. The first capsule 16 may be
sprayed with water, preferably fresh water, fromthe water
supply 28 by the spray means 22. When the level sensor
38 indicates the reaching of the maximum level inside
the solution reservoir 36, the water valve 30 inside the
first spray line 24 may be closed after a predefined time.
This ensures that the level sensor 38 will be overflown
and submerged. This may be done periodically or con-
tinuously, so that the level sensor 38 will be cleaned pe-
riodically. The second capsule 18 is not sprayed and used
as a stand-by capsule. The conductivity of the solution
34 in the solution reservoir 36 is measured by the meas-
uring means 40 while the circulation pump 64 is operat-
ing. When the for example the first delivery pump 46 is
operating, the level sensor 38 will indicate a falling level
of the solution 34. The main control unit 66 will open the
water valve 30 of the first spray line 24 in order to spray
the solid substance 20 inside the first capsule 16 again.
This will be repeated until the first capsule 16 is empty.
That the first capsule 16 is empty may be detected by
the measuring means 40 and may be displayed in the
main control unit 66, when the measured conductivity of
the solution 34 drops below a predefined value. Depend-
ing on the specific solid substance 20 the desired con-
ductivity may be adjusted to a corresponding specific val-
ue. When the first capsule 16 is empty, the main control
unit 66 will switch to spraying the stand-by second cap-
sule 18, repeating the above described process until the
second capsule 18 is empty. During the spraying of the
second capsule 18 the first capsule 16 may be replace,
wherein the empty first capsule 16 is residue-free of the
solid substance 20. When the first capsule 16 is not re-
placed and both capsules are empty and the desired con-
centration is not reached within a certain time, an alarm
may occur and an information to change the capsule may
appear. When the solution 34 inside the solution reservoir
36 has at least the desired minimum concentration, the
solution 34 may be pumped for example into the first tank
44. To ensure that the quality of the product stays stable
the circulation pump 64 may start operation every time
after spraying of the solid substance 20, wherein the cir-
culation time may be adjusted depending on the solid
substance 20 used.

[0056] In Fig. 2 a central solid dispensing system 10
is illustrated. The dispensing system 10 comprises a first
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10

container 12 and a second container 14 for receiving a
first capsule 16 and a second capsule 18 (both not
shown) containing the solid substance 20. From the wa-
ter supply 28 the water for spraying the first container 12
and the second container 16 is supplied. The dissolved
solid substance 20 (not shown) flows into the solution
reservoir 36. Connected to the solution reservoir 36 is
the circulation line 62 through which the solution 34 (not
shown) may be circulated by the circulation pump 64. A
first discharge line 42 is connected to the solution reser-
voir 36.

[0057] Inthe claims, the wording "comprising" does not
exclude other elements or steps, and the identified article
"a" or "an" does not exclude a plurality. The mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to advantage.

Claims

1. A dispensing system for dispensing a soluble but
solid substance, the substance being conductive in
solution, comprising: at least a first container (12)
and a second container (14) for keeping a solid sub-
stance (20), a solution reservoir (36) for holding a
solution (34), atleast one spray line (24,26) allocated
to each container (12, 14) connected to a water sup-
ply, at least one spray means (22) allocated to each
container (12, 14), wherein the spray means (22) is
connected to the corresponding spray line (24, 26),
for bringing water from the water supply (28) into
contact with the solid substance (20) being inside
the first container (12) and the second container (14)
such that an amount of the solid substance (20) dis-
solves and the thus resulting solution (34) flows into
the solution reservoir (36), means, preferably atleast
one level sensor (38), for measuring the filling height
in the solution reservoir (36), measuring means (40)
for measuring the conductivity the solution (34) in-
side the solution reservoir (36), at least one first dis-
charge line (42), through which the solution reservoir
(36) is connectable to a first tank (44), at least one
first delivery pump (46) for moving the solution (34)
from the solution reservoir (36) through the first dis-
charge line (42), and an electronic main control unit
(66) for controlling the operation of the dispensing
system (10), characterized in that the dispensing
system (10) further comprises a circulation line (62)
connected to the solution reservoir (36) and a circu-
lation pump (64) for circulating the solution (34)
through the circulation line (62).

2. Thedispensingsystemaccordingtoclaim 1, wherein
the dispensing system (10) further comprises a sec-
ond discharge line (52) connectable to a second tank
(54) and a second delivery pump (56).
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The dispensing system according to any of the pre-
ceding claims, wherein the level sensor (38) may be
submerged in the solution (34) and/or overflown by
the solution (34).

The dispensing system according to any of the pre-
ceding claims, wherein the at least one first delivery
pump (46) is controllable by an external control unit
(50).

The dispensing system according to any of the pre-
ceding claims, wherein the first container (12) and
the second container (14) are capable of each hold-
ing a capsule (16, 18) containing a solid substance
(20) in a way that the spray means (22) are capable
of bringing water into contact with the solid sub-
stance (20) and that the resulting solution (34) can
flow into the solution reservoir (36).

A method for dispensing a soluble but solid sub-
stance (20), comprising the steps of:

- placing the solid substance (20) or a capsule
(16, 18) containing the solid substance (20) into
afirst container (12) and a second container (14)
of the dispensing system (10) according to any
of the claims 1 to 5,

- spraying the first container (12) and/ or the sec-
ond container (14) with water from a water sup-
ply (28) such that an amount of the solid sub-
stance (20) dissolves and a thus resulting solu-
tion (34) flows into a solution reservoir (36),

- measuring the conductivity of the solution (34)
inside the solution reservoir (36),

- continuously or discontinuously spraying the
first container (12) and/or the second container
(14) and measuring the conductivity of the so-
lution (34) inside the solution reservoir (36),

- discharging at least a portion of the solution
(34) via at least a first discharge line (42),

- replacing the solid substance (20) or the cap-
sule (16,18) containing the solid substance (20)
in the first container (12) and/or the second con-
tainer (14) after the solid substance (20) in the
first container (12) and/or the second container
(14) is completely dissolved,

characterized in that the solution (34) inside
the solution reservoir (36) is continuously or dis-
continuously circulated by a circulation pump
(64) via a circulation line (62).

The method according to claim 6, wherein one con-
tainer, the first container (12) or the second container
(14), is sprayed first, until the solid substance (20)
in the first container (12) or the second container (14)
is completely dissolved, and then the other contain-
er, the second container (14) or the first container
(12) is sprayed.
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10.

1.

12.

13.

The method according to claim 6 or 7, wherein one
container, the first container (12) or the second con-
tainer (14), is sprayed first, until the conductivity of
the solution (34) in the solution reservoir (36) reach-
es a predefined value, then both containers, the first
container (12) and the second container (14), are
sprayed simultaneously, until the solid substance
(20) inside the container (12, 14) sprayed firstis com-
pletely dissolved.

The method according to any of the claims 6 to 8,
wherein the spraying, preferably the timing of the
spraying, of the first container (12) and/ or the second
container (14), the work of the level sensor (38)
and/or the measuring means (40), the timing of the
circulation of the solution (34) through the circulation
line (62), the amount of solution (34) discharged
through the at least one first discharge line (42) are
controlled by the main control unit (66).

The method according to any of the claims 6 to 9,
wherein the amount of solution (34) discharged
through the at least one first discharge line (42) is
controlled by an external control unit (50).

The method according to any of the claims 6 to 10,
wherein the solid substance (20), being conductive
in solution (34), comprises at least one or more of
the components selected from the group comprising
alkali source, surfactant component, nonionic sur-
factant, anionic surfactant, cationic surfactants, am-
photeric surfactants, chelant, polyethylene glycol,
corrosion inhibitor, threshold inhibitor/crystal modifi-
er, sequestering agent, solvents, bleaching agent,
hydrotrope component, organic carboxylic acid,
salts, additives.

The method according to claim 11, wherein the con-
ductivity of the solution (34) in the solution reservoir
(36) is about 5 mS/cm to about 250 mS/cm, prefer-
ably about 10 mS/cm to about 200 mS/cm, more
preferably about 15 mS/cm to about 150 mS/cm,
even more preferably about 20 mS/cm to about 120
mS/cm, and most preferably about 30 mS/cm to
about 100 mS/cm, if the solution (34) has a concen-
tration of about 1 wt.-% to about 10 wt.-%, preferably
of about 7 wt.-% in water.

The method according to any of the claims 11 to 12,
wherein the rate of dissolving of the solid substance
(20) by spraying with water is about 5 g/l to about
200 g/l, preferably about 6 g/l to about 175 g/I, more
preferably about 8 g/l to about 150 g/l, even more
preferably about 9 g/l to about 125 g/I, and most pref-
erably about 10 g/l to about 100 g/l, at a temperature
of about 10°C to about 60°C, preferably of about
20°C to about 50°C, and most preferably of about
30°C to about 40°C.
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14. The method according to any of the claims 11 to 13,

wherein the rate of dissolving of the solid substance
(20) by spraying with water is about 5 g/l to about
200 g/l, preferably about 6 g/l to about 175 g/I, more
preferably about 8 g/l to about 150 g/I, even more
preferably about 9 g/l to about 125 g/I, and most pref-
erably about 10 g/l to about 100 g/l, and the conduc-
tivity is about 5 mS/cm to about 250 mS/cm, prefer-
ably about 10 mS/cm to about 200 mS/cm, more
preferably about 15 mS/cm to about 150 mS/cm,
even more preferably about 20 mS/cm to about 120
mS/cm, and most preferably about 30 mS/cm to
about 100 mS/cm, at a temperature of about 10°C
to about 60°C, preferably of about 20°C to about
50°C, and most preferably of about 30°C to about
40°C.

Patentanspriiche

1.

Abgabesystem zur Abgabe einer |6slichen aber fes-
ten Substanz, wobei die Substanz in Lésung leitend
ist, umfassend: mindestens einen ersten Behalter
(12) und einen zweiten Behalter (14) fir die Aufbe-
wahrung einer festen Substanz (20), einen L6sungs-
behalter (36) zum Aufnehmen einer Losung (34),
mindestens eine Sprihfeitung (24, 26), die jedem
der Behalter (12, 14) zugeordnet ist und mit einer
Wasserversorgung verbunden ist, mindestens eine
Spriheinrichtung (22), die jedem der Behalter (12,
14) zugeordnet ist, wobei die Spriiheinrichtung (22)
mit der entsprechenden Sprihleitung (24, 26) ver-
bunden ist, um Wasser von der Wasserversorgung
(28) mit der innerhalb des ersten Behalters (12) und
der innerhalb des zweiten Behalters (14) befindli-
chen festen Substanz (20) in Kontakt zu bringen, so
dass sich eine Menge der festen Substanz (20) I6st
und die so erhaltene Losung (34) in den L&sungs-
behalter (36) fliel3t, Mittel, bevorzugt mindestens ein
Fillstandsensor (38), zum Messen der Fullhéhe im
Lésungsbehalter (36), Messeinrichtung (40), um die
Leitfahigkeitder Lésung (34) innerhalb des Lésungs-
behalters (36) zu messen, mindestens eine erste Ab-
forderleitung (42), durch die der L&sungsbehalter
(36) mit einem ersten Tank (44) verbindbar ist, min-
destens eine erste Férderpumpe (46), um die L6-
sung (34) aus dem Lésungsbehalter (36) durch die
erste Abforderleitung (42) zu bewegen, und eine
elektronische Hauptsteuereinheit (66), um den Be-
trieb des Abgabesystems (10) zu steuern,

dadurch gekennzeichnet, dass das Abgabesys-
tem (10) ferner eine Zirkulationsleitung (62) auf-
weist, die mit dem Lésungsbehélter (36) und einer
Zirkulationspumpe (64) zum Zirkulieren der Lésung
(34) durch die Zirkulationsleitung (62) verbunden ist.

Abgabesystem gemaR Anspruch 1, wobei das Ab-
gabesystem (10) ferner eine zweite Abférderleitung

10

15

20

25

30

35

40

45

50

55

12

(52) aufweist, die mit einem zweiten Tank (54) und
einer zweiten Férderpumpe (56) verbindbar ist.

Abgabesystem gemal einem der vorhergehenden
Anspriiche, wobei der Fullstandsensor (38) in die
Loésung (34) eingetaucht und/oder von der Lésung
(34) Uberstromt werden kann.

Abgabesystem gemal einem der vorhergehenden
Anspriiche, wobei die mindestens eine erste Foérder-
pumpe (46) von einer externen Steuereinheit (50)
steuerbar ist.

Abgabesystem gemal einem der vorhergehenden
Anspriiche, wobei der erste Behélter (12) und der
zweite Behalter (14) in der Lage sind, jeweils eine
Kapsel (16, 18) enthaltend eine feste Substanz (20)
in einer Weise aufzunehmen, so dass die Sprihein-
richtung (22) in der Lage ist, Wasser in Kontakt mit
der festen Substanz (20) zu bringen, und so dass
die sich ergebende Lésung (34) in den Lésungsbe-
halter (36) stromen kann.

Verfahren zur Ausgabe einer I6slichen aber festen
Substanz (20), umfassend die Schritte:

- Anordnen der festen Substanz (20) oder einer
Kapsel (16, 18) enthaltend die feste Substanz
(20) in einem ersten Behalter (12) und in einem
zweiten Behalter (14) des Abgabesystems (10)
gemal einem der Anspriiche 1 bis 5,

- Bespriihen des ersten Behalters (12) und/oder
des zweiten Behalters (14) mit Wasser aus einer
Wasserversorgung (28), so dass sich eine Men-
ge der festen Substanz (20) I6st und eine so
erhaltene Lésung (34) in einen L6sungsbehalter
(36) flieRt,

- Messen der Leitfahigkeit der Lésung (34) in-
nerhalb des Lésungsbehélters (36),

- kontinuierliches oder diskontinuierliches Be-
spruhen des ersten Behalters (12) und/oder des
zweiten Behalters (14) und Messen der Leitfa-
higkeit der Losung (34) innerhalb des Lésungs-
behalters (36),

- Abgabe zumindest eines Teils der Ldsung (34)
Uber wenigstens eine erste Abforderleitung (42),
- Ersetzen der festen Substanz (20) oder der
Kapsel (16, 18) enthaltend die feste Substanz
(20) indem ersten Behalter (12) und/oderin dem
zweiten Behélter (14) nachdem die feste Sub-
stanz (20) in dem ersten Behalter (12) und/oder
dem zweiten Behalter (14) vollstédndig geldst ist,
dadurch gekennzeichnet, dass die Lésung
(34) innerhalb des Losungsbehalters (36) kon-
tinuierlich oder diskontinuierlich durch eine Zir-
kulationspumpe (64) Uber eine Zirkulationslei-
tung (62) zirkuliert wird.
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Verfahren gemaf Anspruch 6, wobei ein Behalter,
der erste Behalter (12) oder der zweite Behalter (14)
zuerst bespriht wird, bis die feste Substanz (20) in
dem ersten Behalter (12) oder dem zweiten Behalter
(14) vollstandig aufgel6st ist, und dann der andere
Behalter, der zweite Behalter (14) oder der erste Be-
halter (12), bespriht wird.

Verfahren gemaf Anspruch 6 oder 7, wobei ein Be-
halter, der erste Behalter (12) oder der zweite Be-
halter (14), zuerst bespriiht wird, bis die Leitfahigkeit
der Lésung (34) in dem Lésungsbehélter (36) einen
vordefinierten Wert erreicht, dann beide Behalter,
der erste Behalter (12) und der zweite Behalter (14),
gleichzeitig bespriiht werden, bis die feste Substanz
(20) innerhalb des Behalters (12, 14) vollstandig ge-
18st ist.

Verfahren gemaf einem der Anspriiche 6 bis 8, wo-
bei das Bespriihen, vorzugsweise die zeitliche Ab-
stimmung des Bespriihens, des ersten Behalters
(12) und/oder des zweiten Behalters (14), die Tatig-
keit des Fullstandsensors (38) und/oder der Mess-
einrichtung (40), die zeitliche Abstimmung der Zir-
kulation der Lésung (34) durch die Zirkulationslei-
tung (62), die Menge der L6sung (34), die durch die
mindestens eine erste Abforderleitung (42) abgege-
ben wird, durch die Hauptsteuereinheit (66) gesteu-
ert werden.

Verfahren gemaf einem der Anspriiche 6 bis 9, wo-
bei die Menge der Lésung (34), die durch die min-
destens eine erste Abférderleitung (42) abgegeben
wird, von einer externen Steuereinheit (50) gesteuert
wird.

Verfahren gemaR einem der Anspriiche 6 bis 10,
wobei die feste Substanz (20), die in Lésung (34)
leitend ist, mindestens eine oder mehrere der Kom-
ponenten umfasst ausgewahlt aus der Gruppe ent-
haltend Alkaliquelle, Tensidkomponente, nichtioni-
sches Tensid, anionisches Tensid, kationische Ten-
side, amphotere Tenside, Chelatbildner, Polyethy-
lenglykol, Korrosionsinhibitor, ~ Schwelleninhibi-
tor/Kristallmodifizierungsmittel, Sequenstriermittel,
Lésungsmittel, Bleichmittel, hydrotrope Komponen-
te, organische Carbonsaure, Salze, Zusatzstoffe.

Verfahren gemaf Anspruch 11, wobei die Leitfahig-
keit der Losung (34) in dem L&sungsbehalter (36)
etwa 5 mS/cm bis etwa 250 mS/cm, vorzugsweise
etwa 10 mS/cm bis 200 mS/cm, weiter bevorzugt
etwa 15 mS/cm bis etwa 150 mS/cm, noch starker
bevorzugt etwa 20 mS/cm bis etwa 120 mS/cm und
am meisten bevorzugt etwa 30 mS/cm bis etwa 100
mS/cm betragt, wenn die Lésung (34) eine Konzen-
tration von etwa 1 Gew.-% bis etwa 10 Gew.-%, vor-
zugsweise von etwa 7 Gew.-% in Wasser aufweist.
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Verfahren gemaf einem der Anspriiche 11 bis 12,
wobei die Geschwindigkeit der Aufldsung der festen
Substanz (20) durch Bespriihen mit Wasser etwa 5
g/l bis etwa 200 g/l, vorzugsweise von etwa 6 g/l bis
etwa 175 g/l, weiter bevorzugt etwa 8 g/l bis etwa
150 g/l, noch weiter bevorzugt etwa 9 g/l bis etwa
125 g/l und am meisten bevorzugt etwa 10 g/l bis
etwa 100 g/l bei einer Temperatur von etwa 10 °C
bis etwa 60 °C, vorzugsweise von etwa 20 °C bis
etwa 50 °C und am meisten bevorzugt von etwa 30
°C bis etwa 40 °C aufweist.

Verfahren gemaf einem der Anspriiche 11 bis 13,
wobei die Geschwindigkeit der Aufldsung der festen
Substanz (20) durch Bespriihen mit Wasser etwa 5
g/l bis etwa 200 g/l, vorzugsweise von etwa 6 g/l bis
etwa 175 g/l, weiter bevorzugt etwa 8 g/l bis etwa
150 g/l, noch weiter bevorzugt etwa 9 g/l bis etwa
125 g/l und am meisten bevorzugt etwa 10 g/l bis
etwa 100 g/l, und die Leitfahigkeit etwa 5 mS/cm bis
etwa 250 mS/cm, vorzugsweise etwa 10 mS/cm bis
200 mS/cm, weiter bevorzugt etwa 15 mS/cm bis
etwa 150 mS/cm, noch weiter bevorzugt etwa 20
mS/cm bis etwa 120 mS/cm und am meisten bevor-
zugt etwa 30 mS/cm bis etwa 100 mS/cm bei einer
Temperatur von etwa 10 °C bis etwa 60 °C, vorzugs-
weise von etwa 20 °C bis etwa 50 °C und am meisten
bevorzugt von etwa 30 °C bis etwa 40 °C betragt.

Revendications

Systeme de distribution pour distribuer une substan-
ce soluble, mais solide, la substance étant conduc-
trice en solution, comprenant au moins un premier
récipient (12) et un second récipient (14) pour con-
server une substance solide (20), un réservoir de
solution (36) pour contenir une solution (34), au
moins une conduite d’aspersion (24, 26) affectée a
chaque récipient (12, 14) et raccordée a une source
d’eau, au moins un moyen d’aspersion (22) affecté
a chaque récipient (12, 14), dans lequel le moyen
d’aspersion (22) est raccordé a la conduite d’asper-
sion correspondante (24, 26) pour amener de I'eau
venant de la source d’eau (28) en contact avec la
substance solide (20) qui se trouve a l'intérieur du
premier récipient (12) et du second récipient (14) de
sorte qu’une quantité de la substance solide (20) soit
dissoute et que la solution ainsi obtenue (34) s’écou-
le dans le réservoir de solution (36), des moyens, de
préférence au moins un capteur de niveau (38), pour
mesurer la hauteur de remplissage dans le réservoir
de solution (36), un moyen de mesure (40) pour me-
surer la conductivité de la solution (34) a l'intérieur
du réservoir de solution (36), au moins une premiéere
conduite de décharge (42) par laquelle le réservoir
de solution (36) peut étre raccordé a un premier ré-
servoir (44), au moins une premiére pompe de four-
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niture (46) pour déplacer la solution (34) depuis le
réservoir de solution (36) par la premiére conduite
de décharge (42), et une unité de commande élec-
tronique principale (66) pour commander le fonction-
nement du systéme de distribution (10),
caractérisé en ce que le systéme de distribution
(10) comprend en outre une conduite de circulation
(62) raccordée au réservoir de solution (36) et une
pompe de circulation (64) pour faire circuler la solu-
tion (34) a travers la conduite de circulation (62).

Systeme de distribution selon la revendication 1,
dans lequel le systéme de distribution (10) comprend
en outre une seconde conduite de décharge (52) qui
peut étre raccordée a un second réservoir (54) et
une seconde pompe de fourniture (56),

Systeme de distribution selon I'une quelconque des
revendications précédentes, dans lequel le capteur
de niveau (38) peut étre immergé dans la solution
(34) et/ou inondé par la solution (34).

Systeme de distribution selon I'une quelconque des
revendications précédentes, danslequella au moins
une premiere pompe de fourniture (46) peut étre
commandée par une unité de commande externe
(50).

Systeme de distribution selon I'une quelconque des
revendications précédentes, dans lequel le premier
récipient (12) et le second récipient (14) sont capa-
bles chacun de contenir une capsule (16, 18) con-
tenant une substance solide (20) de maniere que le
moyen d’aspersion (22) soit a méme d’amener de
I'eau en contact avec la substance solide (20) et que
la solution obtenue (34) puisse s’écouler dans le ré-
servoir de solution (36).

Procédé de distribution d’'une substance soluble,
mais solide (20), comprenant les étapes consistant
a:

- placer la substance solide (20) ou une capsule
(16, 18) contenant la substance solide (20) dans
un premier récipient (12) et un second récipient
(14) du systeme de distribution (10) selon I'une
quelconque des revendications 1 a 5,

- asperger le premier récipient (12) et/ou le se-
cond récipient (14) avec de l'eau provenant
d’'une source d’eau (28) de sorte qu’une certaine
quantité de la substance solide (20) se dissolve
et qu’une solution ainsi obtenue (34) s’écoule
dans un réservoir de solution (36),

- mesurer la conductivité de la solution (34) a
l'intérieur du réservoir de solution (36),

- asperger en continu ou endiscontinu le premier
récipient (12) et/ou le second récipient (14) et
mesurer la conductivité de la solution (34) dans
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le réservoir de solution (36),

- décharger au moins une partie de la solution
(34) via au moins une premiere conduite de dé-
charge (42),

- remplacer la substance solide (20) ou la cap-
sule (16, 18) contenant la substance solide (20)
dans le premier récipient (12) et/ou le second
récipient (14) une fois que la substance solide
(20) dans le premier récipient (12) et/ou le se-
cond récipient (14) est complétement dissoute,
caractérisé en ce que la solution (34) a l'inté-
rieur du réservoir de solution (36) est mise en
circulation continue ou discontinue par une
pompe de circulation (64) via une conduite de
circulation (62).

Procédé selon la revendication 6, dans lequel un ré-
cipient, le premier récipient (12) ou le second réci-
pient (14), est aspergé en premier jusqu’a ce que la
substance solide (20) du premier récipient (12) ou
du second récipient (14) soit complétement dissoute
et, ensuite, I'autre récipient, le second récipient (14)
ou le premier récipient (12), est aspergé.

Procédé selon la revendication 6 ou 7, dans lequel
un récipient, le premier récipient (12) ou le second
récipient(14), est aspergé en premier jusqu’a ce que
la conductivité de la solution (34) dans le réservoir
de solution (36) atteigne une valeur prédéfinie, puis
les deux récipients, le premier récipient (12) et le
second récipient (14), sont aspergés simultanément
jusqu’a ce que la substance solide (20) a I'intérieur
du récipient (12, 14) aspergé en premier soit com-
plétement dissoute.

Procédé selon 'une quelconque des revendications
6 a 8, dans lequel I'aspersion, de préférence la syn-
chronisation de I'aspersion du premier récipient (12)
et/ou du second récipient (14), le travail du capteur
de niveau (38) et/ou du moyen de mesure (40), la
synchronisation de la circulation de la solution (34)
a travers la conduite de circulation (62), la quantité
de solution (34) déchargée a travers la au moins une
premiere conduite de décharge (42) sont comman-
dés par l'unité de commande principale (66),

Procédé selon 'une quelconque des revendications
6 a 9, dans lequel la quantité de solution (34) dé-
chargée a travers la au moins une premiére conduite
de décharge (42) est commandée par une unité de
commande externe (50).

Procédé selon 'une quelconque des revendications
6 a 10, dans lequel la substance solide (20), qui est
conductrice en solution (34), comprend au moins un
ou plusieurs des composants sélectionnés dans le
groupe comprenant une source d’alcali, un compo-
sant tensioactif, un tensioactif non ionique, un ten-
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sioactif anionique, des tensioactifs cationiques, des
tensioactif amphotéres, un agent chélatant, du po-
lyéthyléneglycol, un inhibiteur de corrosion, un inhi-
biteur de seuil/modificateur de cristal, un agent sé-
questrant, des solvants, un agent de blanchiment,
un composant hydrotropique, un acide carboxylique
organique, des sels, des additifs.

Procédé selon la revendication 11, dans lequel la
conductivité de la solution (34) dans le réservoir de
solution (36) est d’environ 5 mS/cm a environ 250
mS/cm, de préférence d’environ 10 mS/cm a environ
200 mS/cm, mieux encore d’environ 15 mS/cm a en-
viron 150 mS/cm, bien mieux encore d’environ 20
mS/cm a environ 120 mS/cm et nettement mieux
encore d’environ 30 mS/cm a environ 100 mS/cm,
si la solution (34) a une concentration d’environ 1 %
en poids a environ 10 % en poids, de préférence
d’environ 7 % en poids dans l'eau.

Procédé selon I'une quelconque des revendications
11212, danslequel le taux de dissolution de la subs-
tance solide (20) par aspersion d’eau est d’environ
5 g/l a environ 200 g/l, de préférence d’environ 6 g/l
aenviron 175 g/l, mieux encore d’environ 8 g/l a en-
viron 150 g/I, bien mieux encore d’environ 9 g/l a
environ 125 g/l et nettement mieux encore d’environ
10 g/l a environ 100 g/l, a une température d’environ
10 °C a environ 60 °C, de préférence d’environ 20
°C a environ 50 °C et mieux encore d’environ 30 °C
a environ 40 °C.

Procédé selon I'une quelconque des revendications
11213, danslequel le taux de dissolution de la subs-
tance solide (20) par aspersion d’eau est d’environ
5 g/l a environ 200 g/l, de préférence d’environ 6 g/l
aenviron 175 g/l, mieux encore d’environ 8 g/l a en-
viron 150 g/I, bien mieux encore d’environ 9 g/l a
environ 125 g/l et nettement mieux encore d’environ
10 g/l a environ 100 g/l, et la conductivité est d’en-
viron 5 mS/cm a environ 250 mS/cm, de préférence
d’environ 10 mS/cm a environ 200 mS/cm, mieux
encore d’environ 15 mS/cm a environ 150 mS/cm,
bien mieux encore d’environ 20 mS/cm a environ
120 mS/cm et nettement mieux encore d’environ 30
mS/cm a environ 100 mS/cm, a une température
d’environ 10 °C a environ 60 °C, de préférence d’en-
viron 20 °C a environ 50 °C et mieux encore d’environ
30 °C a environ 40 °C.
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