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DISHWASHER
TECHNICAL FIELD

[0001] The present invention relates to a dishwasher, in particular a commercial dish-
washer which is embodied as a box-type dishwasher or conveyor dishwasher, wherein the
dishwasher has at least one treatment chamber or at least one treatment zone in which wash
liquid and/or final rinse liquid is sprayed as required onto the washware which is to be
treated. The wash liquid and/or final rinse liquid is water containing a cleaning chemical, in

particular detergent and/or rinse aid, which is added in a metered manner.

[0002] The invention moreover relates to a method for operating such a dishwasher.

BACKGROUND

[0003] Box-type dishwashers within the sense of the present invention are single-tank
machines which can be loaded and unloaded manually. Box-type dishwashers can be
crockery-basket pass-through machines, also known as hood-type dishwashers, or front
loaders. Front loaders can be front-loading under-counter machines, counter-top machines,

or free-standing dishwashers.

[0004] A dishwasher embodied as a box-type dishwasher usually has a treatment cham-
ber for cleaning washware. A wash tank, in which liquid can flow back from the treatment
chamber due to the force of gravity, is generally arranged below the treatment chamber.
Wash liquid, usually water, to which a cleaning chemical (detergent) is added in a metered

manner, is situated in the wash tank.

[0005] A dishwasher embodied as a box-type dishwasher generally moreover has a wash
system with a wash pump, a hose system connected to the wash pump, and spray nozzles
(wash nozzles). The wash liquid situated in the wash tank can be conveyed to the wash
nozzles via the hose system and sprayed onto the washware to be cleaned via the wash
nozzles in the treatment chamber. The sprayed wash liquid then flows back into the wash

tank.
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[0006] A dishwasher embodied as a box-type dishwasher usually has a boiler in which
liquid can be heated. Final rinse liquid, which is usually water to which a cleaning chemi-

cal (rinse aid) is added in a metered manner, is situated in the boiler.

[0007] A dishwasher embodied as a box-type dishwasher generally moreover has a final
rinse system with a final rinse pump or a pressurized boiler, a hose system, connected to
the final rinse pump or the pressurized boiler, with spray nozzles (final rinse nozzles). The
final rinse liquid situated in the boiler can be conveyed to the spray nozzles from the final
rinse pump or, by virtue of the hose pressure, via the hose system and sprayed onto the
washware to be cleaned via the spray nozzles in the treatment chamber. The final rinse

liquid sprayed then flows into the wash tank.

[0008] Conveyor dishwashers within the sense of the present invention are multi-tank
machines, in particular belt conveyor dishwashers or basket conveyor dishwashers. Con-
veyor dishwashers usually find application in the commercial field. In contrast to box-type
dishwashers, in which the washware to be cleaned remains stationary in the machine
during cleaning, in conveyor dishwashers the washware is transported through different

treatment zones of the conveyor dishwasher.

[0009] A conveyor dishwasher usually has at least one pre-wash zone and at least one
main wash zone which is arranged, viewed in the direction of transport of the washware,
downstream from the pre-wash zone or zones. At least one post-wash zone and at least one
final rinse zone, arranged downstream from the post-wash zone or zones, are generally
arranged downstream from the main wash zone or zones, viewed in the direction of
transport. Viewed in the direction of transport, the washware which is either received
directly on the conveyor belt or is held in baskets is usually fed, in the direction of
transport, through a feed tunnel, the adjoining pre-wash zone or zones, main wash zone or
zones, post-wash zone or zones, final rinse zone or zones, and at least one drying zone into

an output section.

[0010] The said wash zones of the conveyor dishwasher are each associated with a wash
system which has a wash pump and a hose system (wash hose system) which is connected
to the wash pump and via which liquid (wash liquid) is conveyed to the spray nozzles

(wash nozzles) of the wash zone. The wash liquid conveyed to the wash nozzles is sprayed
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in the respective wash zone onto the washware which is transported by a transporting
device of the conveyor dishwasher through the respective wash zones. Each wash tank is
associated with a tank (wash tank) in which sprayed wash liquid is held and/or in which

wash liquid for the wash nozzles is supplied to the relevant wash zone.

[0011] In the conveyor dishwashers under consideration here, liquid (final rinse liquid) in
the form of fresh water in pure form or supplemented by further additives such as, for
example, a cleaning chemical (rinse aid), is generally sprayed onto the washware via the
spray nozzles (final rinse nozzles) of the final rinse zone. At least some of the sprayed final
rinse liquid is transported from zone to zone via a cascade system counter to the direction

of transport of the washware.

[0012] The sprayed final rinse liquid is collected in a tank (post-wash tank) of the post-
wash zone from which it is conveyed to the spray nozzles (post-wash nozzles) of the post-
wash zone via the wash pump of the wash system which is part of the post-wash zone. In
the post-wash zone, wash liquid is rinsed from the washware. The liquid which is present
hereby flows into the wash tank of the at least one main wash zone which is arranged
upstream from the post-wash zone or zones, viewed in the direction of transport of the
washware. The liquid is here usually provided with a cleaning chemical (detergent) and is
sprayed onto the washware via the spray nozzles (wash nozzles) of the main wash zone by
means of a pump system (wash pump) which is part of the wash system of the main wash
zone. As long as there are no other main wash zones provided, the liquid then flows from
the wash tank of the main wash zone into the pre-wash tank of the pre-wash zone. The
liquid in the pre-wash tank is sprayed onto the washware via a pump system which is part
of the wash system of the pre-wash zone via the spray nozzles (pre-wash nozzles) of the

pre-wash zone in order to remove heavy soiling.

[0013] Trrespective of whether the dishwasher is embodied as a box-type dishwasher or
conveyor dishwasher, commercial dishwashers thus usually comprise at least one wash
system which has a wash pump which ensures a virtually constant circulation of water over
the duration of a washing process in the treatment chamber (in the case of box-type dish-
washers) or in the respective treatment zones (in the case of conveyor dishwashers). The
respective wash pumps of the wash systems are switched on and off by a control device

(machine control system) which is part of the dishwasher.
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[0014] Commercial dishwashers of the type under consideration here, which are embod-
ied as a box-type dishwasher, in particular in the form of an under-counter dishwasher, are
often used in restaurants, bars, and cafes for rinsing glasses and/or crockery. Commercial
under-counter machines are furthermore used in domestic kitchens of nursing homes and
care facilities where utensils (pans, pots, cookware, bowls, etc) are often rinsed in addition

to glasses and crockery.

[0015] Common to these different fields of use is that the commercial box-type dish-
washers, in particular under-counter dishwashers, usually stand on the floor and are in-
stalled in a kitchen/bar or stand under a work surface. Moreover, all commercial dishwash-
ers (box-type dishwashers or conveyor dishwashers) are usually supplied in one way or
another with cleaning chemical (detergent and/or rinse aid) in order to obtain optimum
cleaning and final rinsing results. The different options for supplying the dishwasher with

cleaning chemical, and their advantages and disadvantages, are explained briefly below.

[0016] When supplying a dishwasher embodied as a box-type dishwasher, it is thus
known, for example, to provide external canisters with liquid cleaning chemical. This is the
most commonly encountered process in commercial dishwashers which are embodied as
under-counter dishwashers. The external canisters are often provided as a 10-liter container
(12 kg). With this approach, the canisters (usually two external canisters, namely a canister
for detergent and a canister for rinse aid) must be placed close to the dishwasher, for
example on the floor, in a cupboard, or in the kitchen/bar in which the dishwasher itself is
integrated because connecting pipes appropriate for conveying the cleaning chemical must
be laid from the dishwasher to the external cleaning chemical canister. Usually there is

very restricted space in these regions for accommodating the external canisters.

[0017] When the cleaning chemical is used up, the empty canister is replaced with a new
canister and the supply pipe is accordingly put into the new canister. In this procedure, it is
necessary to wear suitable protective gloves and suitable protective goggles because the
cleaning chemical is an alkaline or acid solution and there is a risk that, when they touch
components (such as, for example, the supply pipe) which are wet with cleaning chemical,
or when the cleaning chemical leaks or sprays out, users come into contact with the latter

and are consequently harmed.
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[0018] The above-described conventional approach, in which the cleaning chemical
required to operate the dishwasher is supplied to the dishwasher via external canisters, in
particular has the disadvantage that this approach requires additional space for the external
canisters, which space is generally not present in a kitchen/bar, or only to a limited extent.
Apart from this, this approach has certain disadvantages with respect to ergonomics, in

connection with the handling of the generally very heavy canisters (12 kg).

[0019] Particular safety measures furthermore need to be provided when the external
canisters need to be replaced because there is in principle arisk, in particular when chang-
ing the canister, that the user of the dishwasher or the person who replaces the external
canisters comes into contact with the cleaning chemical. It is consequently unavoidable that
a user will need to wear suitable protective gloves and suitable protective goggles at least

when replacing the external cleaning chemical canisters.

[0020] As an alternative to the above-described solution in which external canisters are
provided to supply the cleaning chemical required for the operation of the dishwasher, it is
conceivable to provide integrated containers in the commercial dishwasher, in particular in
the commercial under-counter dishwasher. These containers can be refilled, as required,

with liquid cleaning chemical from a larger drum, usually a 10-liter canister.

[0021] This approach, in which the cleaning chemical is stored temporarily in the dish-
washer in integrated cleaning chemical containers, also has disadvantages because the
available space in a commercial under-counter machine is generally very limited such that
the capacity of the integrated cleaning chemical containers is or can be necessarily usually

just a few liters.

[0022] In this approach, it is consequently necessary for the cleaning chemical containers
integrated in the dishwasher to be refilled regularly and relatively often. However, refilling
the cleaning chemical containers integrated in the dishwasher is also generally not without
problems because the corresponding refilling openings are often relatively small in design
such that it is often unavoidable that a corresponding funnel or similar device is used as an
aid to refill the cleaning chemical containers integrated in the dishwasher. Here too, i.e.
during the refilling process, the operator of the dishwasher must take appropriate protective

measures to prevent contact with the cleaning chemical causing damage to his/her health.
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[0023] On the other hand, it would in principle be conceivable, as in the case of domestic
dishwashers and a commercial dishwasher, in particular commercial under-counter dish-
washers, to supply the cleaning chemical (detergent) in the form of detergent tabs or

detergent powder before each program cycle of the dishwasher.

[0024] However, this approach which is generally used for household dishwashers cannot
really be applied to commercial dishwashers. This is because domestic dishwashers are
generally embodied as water-change dishwashers which are based on the principle that a
wash cycle is performed usually, for example, once a day. For this, a certain quantity of the
detergent (for example, in the form of detergent tabs) is put into the machine by hand
before the program starts and is supplied to the washing process at a defined point in time.
The detergent concentration is consequently the same for each wash program. In domestic
machines, the rinse aid is often supplied separately to the washing process in liquid form

via a supply container in the door.

[0025] Commercial dishwashers embodied in particular as under-counter dishwashers are
usually not water-change dishwashers. Instead, the commercial dishwasher is filled once at
the beginning with fresh water and approximately 30 to 50 rinse cycles are performed per
day over the operating time of the dishwasher without all the water being replaced each
time. The principle of domestic dishwashers where a certain quantity of detergent (for
example, in the form of a detergent tab) is added per rinse program can therefore not really
be applied to commercial dishwashers, in particular commercial under-counter dishwash-
ers. On the one hand, it would take considerable effort to put detergent in a commercial
dishwasher by hand many times a day, and on the other hand a consistent concentration of
detergent could thus not be ensured as the quantity of water which is replaced per rinse

program can differ in commercial dishwashers.

[0026] Nevertheless, the use of cleaning chemical tabs has some advantages in terms of
safety, ergonomics, and space requirements. However, the capacity is very low and the
process of a water-change dishwasher (domestic dishwasher) cannot really be transposed
directly to a commercial dishwasher, in particular a commercial under-counter dishwasher,

which works without a complete water change.
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SUMMARY

[0027] Against the backdrop of these problems, the object of the invention is to develop a
commercial dishwasher which is embodied as a box-type dishwasher or conveyor dish-
washer such that the cleaning chemical required for the operation of the machine can be
supplied to the machine in a particularly efficient but at the same time space-saving man-
ner, wherein it is intended in particular for the ergonomics and the safety of the operator

when handling the cleaning chemical to be optimized or improved.
[0028] A corresponding method for operating such a dishwasher is furthermore provided.

[0029] With respect to the dishwasher, the object on which this invention is based is
achieved by the subject of independent claim 1, whilst with respect to the method, the
object on which the invention is based is achieved by the subject of the subordinate claim
14, wherein advantageous developments of the dishwasher according to the invention and

of the method according to the invention are each provided in the dependent claims.

[0030] Accordingly, the invention relates in particular to a dishwasher of the abovemen-
tioned type, 1.e. in particular to a commercial dishwasher which is embodied as a box-type
dishwasher or conveyor dishwasher, wherein the dishwasher has at least one treatment
chamber or at least one treatment zone in which wash liquid and/or final rinse liquid is
sprayed as required onto the washware which is to be treated. The wash liquid and/or final
rinse liquid is water containing a cleaning chemical, in particular detergent and/or rinse aid,

which is added in a metered manner.

[0031] To supply the corresponding cleaning chemical to the dishwasher, the dishwasher
has a cleaning chemical conditioning device, integrated into the dishwasher, which is
subdivided into a first region for accommodating the cleaning chemical in concentrated
form and into a second region, which is separated from the first region, for temporarily

storing ready-to-use liquid cleaning chemical solution.

[0032] In other words, the solution according to the invention provides a preferably fully-
integrated cleaning chemical conditioning device which is designed such that the liquid
cleaning chemical solution required for the operation of the dishwasher can be supplied

over a long period of time, with the smallest possible space requirements, without there
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being a regular need for the operator of the dishwasher to refill the cleaning chemical,

whether in concentrated form or ready-to-use form.

[0033] For this purpose, a corresponding cleaning chemical conditioning device is
integrated into the dishwasher. In the first region of the cleaning chemical conditioning
device, the cleaning chemical is inserted by the operator of the dishwasher in concentrated
form, for example in the form of a solid block of cleaning chemical. This is, figuratively
speaking, in principle an oversized cleaning chemical tab which, in contrast to domestic
dishwashers, serves to supply the cleaning chemical required for the operation of the

dishwasher not just for one treatment cycle but for multiple treatment cycles.

[0034] The cleaning chemical conditioning device which is preferably fully integrated
into the dishwasher moreover has a second region, which is separated from the first region,
in which ready-to-use liquid cleaning chemical solution is temporarily stored. This ready-
to-use liquid cleaning chemical solution is then added as required in a metered manner,
according to a predetermined treatment program, by the dishwasher to the liquid (wash

liquid or final rinse liquid) used during the operation of the dishwasher.

[0035] The advantage of the solution according to the invention, in which a cleaning
chemical conditioning device is used to supply the cleaning chemical to be added in a
metered manner during the operation of the dishwasher, which device is preferably fully
integrated into the dishwasher, is in particular that, in order to supply the cleaning chemical
solution, there is no additional space required, compared with the space required for the

dishwasher itself.

[0036] The present invention furthermore affords considerable advantages in terms of

ergonomics.

[0037] Apart from this, the present invention allows the supply and the addition in a
metered manner of the cleaning chemical to be effected solely and exclusively via the
control system of the dishwasher such that the optimum quantity of cleaning chemical
solution can be determined and added in a metered manner at any point in time. This
effectively prevents the washware to be treated in the dishwasher from being over- or
under-treated. At the same time, the use of resources (in this case, cleaning chemical) can

also be optimized.
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[0038] The regions of the cleaning chemical conditioning device, i.e. the first and the
second region of the cleaning chemical conditioning device, are placed inside the dish-
washer, and moreover they are preferably placed in the lower region of the dishwasher.
Altematively, they can be placed in the door, in the upper or side region of the dishwasher,

or another region thereof.

[0039] At least the first region of the cleaning chemical conditioning device can advanta-
geously be accessed from outside for refilling, for example by opening a flap or by pulling

1t out.

[0040] The ready-to-use liquid cleaning chemical solution is preferably supplied in a
completely automated or automatic manner in the second region of the cleaning chemical

conditioning device.

[0041] According to advantageous embodiments of the solution according to the inven-
tion, it is provided that the second region of the cleaning chemical conditioning device is
arranged below the first region and is designed as a supply container for the ready-to-use
liquid cleaning chemical solution. A metering system comprising a metering pump is here
advantageously associated with the cleaning chemical conditioning device, wherein the
intake side of the metering pump is or can be flow-connected to the second region of the
cleaning chemical conditioning device for the purpose of preferably automatically adding
in a metered manner a quantity, which is defined and/or can be defined per unit time, of
cleaning chemical solution, which is temporarily stored in the second region, to the wash
liquid and/or final rinse liquid which is to be sprayed in the treatment chamber or the at

least one treatment zone of the dishwasher.

[0042] In this connection, it is conceivable that a control device is associated with the
dishwasher for activating the metering pump. In particular, this control device is part of an
integrated logic in the control system of the dishwasher such that there is no need for an
external control system and logic to be used in order to meter the cleaning chemical re-

quired during the operation of the dishwasher.

[0043] According to embodiments of the dishwasher according to the invention, the
cleaning chemical conditioning device has a sprinkler system by means of which the

cleaning chemical which is accommodated in the first region of the cleaning chemical

9
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conditioning device in concentrated form can be wetted as required or continuously
preferably automatically and in particular selectively automatically with a liquid solvent, in
particular water, by spraying or in some other fashion in such a way that the solvent at least
partially solubilizes the cleaning chemical which is accommodated in the first region of the
cleaning chemical conditioning device and forms the ready-to-use liquid cleaning chemical
solution which is to be temporarily stored in the second region of the cleaning chemical

conditioning device.

[0044] In this connection, it is appropriate if a solvent metering system is associated with
the sprinkler system for the purpose of adjusting and/or regulating a quantity of solvent

which is to be sprayed by means of the sprinkler system per unit time.

[0045] For example, the solvent metering system is designed to preferably automatically
adjust the quantity of solvent which is to be sprayed per unit time depending on a selected
treatment program according to which washware in the dishwasher is to be treated, and/or
depending on a cleaning chemical concentration in the cleaning chemical solution which is
temporarily stored in the second region of the cleaning chemical conditioning device,
and/or depending on a quantity of the cleaning chemical solution which is temporarily

stored in the second region of the cleaning chemical conditioning device.

[0046] In this connection, it is particularly preferred that the second region of the
cleaning chemical conditioning device is designed to be spatially, but not hermetically,
separated from the first region of the cleaning chemical conditioning device, so that the
solvent which is sprayed by means of the sprinkler system in the first region of the cleaning
chemical conditioning device can be at least partially transferred to the second region of the
cleaning chemical conditioning device preferably due to the force of gravity. This is hereby
an arrangement and embodiment of the cleaning chemical conditioning device with the
corresponding sprinkler system which can be produced particularly easily but is nonethe-
less very effective. However, other embodiments can of course also be considered in

principle.

[0047] According to advantageous embodiments, an at least partially fluid-permeable
separating means is provided in a region between the first and the second region of the

cleaning chemical conditioning device, which separating means can preferably be removed

10
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from the cleaning chemical conditioning device, in particular for servicing and/or cleaning

purposes.

[0048] As already described, the dishwasher according to the invention has at least one
treatment chamber or at least one treatment zone in which washware is treated or can be
treated in accordance with an in particular selectable treatment program. In this connection,
the dishwasher has a corresponding machine housing in which the at least one treatment
chamber or treatment zone and at least the first and preferably also the second region of the
cleaning chemical conditioning device are accommodated. The first and preferably also the
second region of the cleaning chemical conditioning device are thus preferably
accommodated in a lower region of the machine housing and in particular below the at

least one treatment chamber or treatment zone of the dishwasher.

[0049] In this connection, it is, for example, conceivable if an in particular closable
opening which is accessible from the outside - in respect of the housing - is associated with
the first region of the cleaning chemical conditioning device, it being possible for the
cleaning chemical in concentrated form, in particular as a drum, to be preferably manually
supplied via said opening. The opening which is accessible from the outside and also the
cleaning chemical conditioning device are themselves preferably embodied in such a way
that an operator of the dishwasher is prevented from coming into contact with the cleaning
chemical solution which is temporarily stored in the second region of the cleaning chemical

conditioning device.

[0050] According to advantageous embodiments of the cleaning chemical conditioning
device, the latter has a housing in which the first and the second region of the cleaning
chemical conditioning device are accommodated, wherein a filling level monitoring system
1s moreover preferably associated with the cleaning chemical conditioning device for the
purpose of monitoring a filling level of the cleaning chemical solution in the housing of the
cleaning chemical conditioning device. By virtue of providing a corresponding housing in
which the regions of the cleaning chemical conditioning device are accommodated, an
enclosed design of the cleaning chemical conditioning device in particular is provided
which enables a structure and in particular enables the cleaning chemical conditioning

device to be integrated in the dishwasher as a modular component. It is consequently

11
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particularly readily possible to replace or exchange the cleaning chemical conditioning

device.

[0051] According to embodiments of the last mentioned embodiment, the filling level
monitoring system preferably has a floating switch, wherein the solvent metering system
which is associated with the sprinkler system is designed to adjust the quantity of solvent
which is to be sprayed by means of the sprinkler system in the first region of the cleaning
chemical conditioning device in particular per unit time depending on a filling level of the
cleaning chemical solution in the housing of the cleaning chemical conditioning device,

and in particular depending on a vertical position of the floating switch.

[0052] According to embodiments of the dishwasher according to the invention, a sensor
system is associated with the first region of the cleaning chemical conditioning device for
the purpose of directly or indirectly detecting a quantity of a cleaning chemical in
concentrated form which is accommodated in the first region of the cleaning chemical

conditioning device.

[0053] According to embodiments of the dishwasher according to the invention, a
circulation device is associated with the cleaning chemical conditioning device for the
purpose of circulating, continuously or as required, at least the cleaning chemical solution
which is temporarily stored in the second region of the cleaning chemical conditioning

device.

[0054] According to advantageous embodiments of the dishwasher according to the
invention, the second region of the cleaning chemical conditioning device is designed as a
tank, wherein at least one opening by means of which the tank can, as required, be
fluidically connected to a drain of the dishwasher and/or to the intake side of a metering
pump of a metering system of the dishwasher is provided preferably in a sump region of
the second region of the cleaning chemical conditioning device, which second region is

designed as a tank.

[0055] The present invention moreover relates to a method for operating a dishwasher, in
particular a dishwasher of the abovedescribed type according to the invention, wherein the
dishwasher has a storage container containing ready-to-use liquid cleaning chemical

solution which is added in a metered manner, as required or continuously, to a liquid which

12
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is to be sprayed as wash liquid and/or final rinse liquid during treatment of washware in the
dishwasher, wherein the ready-to-use liquid cleaning chemical solution is preferably
automatically prepared in the dishwasher, in particular when the quantity of cleaning
chemical solution which is temporarily stored in the storage container has reached and/or
fallen below a previously defined or definable minimum, wherein a solvent, in particular
water, is brought into contact with a cleaning chemical which is present in concentrated

form for the purpose of preparing the ready-to-use cleaning chemical solution.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] Exemplary embodiments of the present invention are described in detail below

with reference to the attached drawings, in which:

[0057] Figure 1 shows, schematically, a dishwasher embodied as a box-type dishwasher,

according to an embodiment of the present invention;

[0058] Figure 2 shows, schematically, a dishwasher embodied as a conveyor dishwasher,

according to an embodiment of the present invention;

[0059] Figure 3 shows, schematically, an exemplary embodiment of a cleaning chemical
conditioning device, as used for example in the dishwashers according to Figure 1 and

Figure 2; and

[0060] Figures 4A to 4E show, schematically, an exemplary embodiment of a process
sequence for supplying the cleaning chemical required in the operation of the dishwasher

according to the invention.

DETAILED DESCRIPTION

[0061] A dishwasher 40 embodied as a box-type dishwasher is shown in Figure 1 in a
schematic view in longitudinal section. The dishwasher 40 embodied as a box-type dish-
washer has a treatment chamber 41 for the purpose of cleaning and rinsing washware (not
shown in Figure 1). A tank 14-4, in which liquid can flow from the treatment chamber 41
due to the force of gravity, is arranged below the treatment chamber 41. The tank 14-4 can
be covered at the transition to the treatment chamber 41 with the aid of a filter (not shown

in Figure 1).
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[0062] A liquid, which is usually water, is situated in the tank 14-4 and to which cleaning
chemical (detergent and/or rinse aid) can be supplied automatically in a controlled manner
from a cleaning chemical metering device (not shown in Figure 1). The liquid can be
conveyed to spray nozzles (wash nozzles 13-7) from a wash pump 11-5 which is part of a
wash system 10-4 of the dishwasher 40 via a hose system 12-5 and can be sprayed onto the
washware which is to be cleaned through these wash nozzles 13-7 in the treatment chamber
41. The sprayed liquid then flows back into the tank 14-4. An outlet 42 with a drain pump
43 can be connected to the lower end of the tank 14-4 in order to empty the tank 14-4 as

required.

[0063] The dishwasher 40 embodied as a box-type dishwasher moreover has a control
device 20. This control device 20 serves (inter alia) to appropriately activate the wash
pump 11-5 of the wash system 10-4 during the operation of the dishwasher in order to
supply liquid at least periodically to the wash nozzles 13-7 via the hose system 12-5. The
control device 20 moreover serves to activate the cleaning chemical metering device or

devices.

[0064] The dishwasher according to Figure 1 embodied as a box-type dishwasher, and
also the conveyor dishwasher shown schematically in Figure 2, has a corresponding clean-
ing chemical conditioning device 60 in order to supply the cleaning chemical which is to be

added in a metered manner during the operation of the dishwasher 40, 50.

[0065] From a functional point of view, the cleaning chemical conditioning device 60
provided for the dishwasher 40 according to Figure 1 embodied as a box-type dishwasher
has an identical design to the cleaning chemical conditioning device 60 which is used in the
conveyor dishwasher 50 according to Figure 2. Consequently, in this regard reference is
made to the view in Figure 3 in which an exemplary embodiment of the cleaning chemical

conditioning device 60 according to the invention is shown schematically.

[0066] An example of a conveyor dishwasher 50 is shown in Figure 2 in a schematic
view in longitudinal section. The conveyor dishwasher 50 according to the view in Figure 2
has a prewash zone 51 and a main wash zone 52 which is arranged downstream from the
prewash zone 51, viewed in the direction T of transport of the washware (not shown in

Figure 2). In the conveyor dishwasher 50 shown in Figure 2, a post-wash zone 53 and a
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final rinse zone 54, connected downstream from the post-wash zone 53, are arranged
downstream from the main wash zone 52, viewed in the direction T of transport. Viewed in
the direction T of transport, the washware which is either accommodated directly on the
conveyor belt 58 or held in baskets passes in the direction T of transport through an inlet
tunnel 55, the adjoining pre-wash zone 51, the main wash zone 52, the post-wash zone 53,

the final rinse zone 54, and through a drying zone 56 into an outlet section 57.

[0067] Spray nozzles 13-1, 13-2, 13-3, 13-4, by means of which liquid is sprayed onto
the washware which is transported by the conveyor belt 58 through the respective treatment
zones 51, 52, 53, 54, are in each case associated with the said treatment zones 51, 52, 53,
54 of the conveyor dishwasher 50. A tank (wash tank 14-1, 14-2, 14-3) in which sprayed
liquid is accommodated and/or in which liquid is supplied for the spray nozzles 13-1, 13-2,
13-3 of the relevant zones 51, 52, 53 is associated with at least each wash zone (pre-wash

zone 51, main wash zone 52, post-wash zone 53).

[0068] The pre-wash zone 51, main wash zone 52, and the post-wash zone 53 of the
conveyor dishwasher 50 according to the embodiment shown in Figure 2 each have a wash
system 10-1, 10-2, 10-3. Each wash system 10-1, 10-2, 10-3 consists of a wash pump 11-1,
11-2, 11-3, a hose system 12-1, 12-2, 12-3 connected to the wash pump and the spray
nozzles 13-1, 13-2, 13-3 connected to the hose system 12-1, 12-2, 12-3,

[0069] A control device 20 is furthermore provided which (inter alia) serves to appropri-
ately activate the respective wash pumps 11-1, 11-2, 11-3 of the wash systems 10-1, 10-2,
10-3 during a washing process in order to supply liquid at least periodically, via the associ-
ated hose system 12-1, 12-2, 12-3, to the spray nozzles 13-1, 13-2, 13-3 of the nozzle

system associated with the respective wash system 10-1, 10-2, 10-3.

[0070] In detail, in the conveyor dishwasher 50 shown in Figure 2, final rinse liquid in
the form of fresh water which can be supplemented by other additives such as, for example,
cleaning chemical (rinse aid) is sprayed by means of the spray nozzles 13-4, arranged
above and below the conveyor belt 58, of the final rinse zone 54 onto the washware shown
in Figure 2. As shown in Figure 2, laterally arranged spray nozzles 13-5 are also provided

in the final rinse zone 54.
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[0071] A portion of the sprayed final rinse liquid is transported from zone to zone by
means of a cascade system counter to the direction T of transport of the washware. The
remainder is conducted via a valve 59 and a bypass hose 70 directly into the pre-wash tank

14-1.

[0072] The sprayed final rinse liquid is collected in the tank (post-wash tank 14-3) of the
post-wash zone 53, from which it is conveyed by means of the wash pump 11-3 which is
part of the wash system 10-3 of the post-wash zone 53 to the spray nozzles 13-3 (post-wash
nozzles) of the post-wash zone 53. Wash liquid is rinsed from the washware in the post-
wash zone 53. The liquid which is present hereby flows into the wash tank 14-2 of the
main wash zone 52, is usually provided with cleaning chemical (detergent), and is sprayed
onto the washware with the aid of a wash pump 11-2 which is part of the wash system 10-2
of the main wash zone 52 by means of the spray nozzles 13-2 (wash nozzles) of the wash

system 10-2 which is part of the main wash zone 52.

[0073] The liquid then flows from the wash tank 14-2 of the main wash zone 52 into the
pre-wash tank 14-1 of the pre-wash zone 51. The liquid in the pre-wash tank 14-1 is
sprayed onto the washware by means of a wash pump 11-1 which is part of the wash
system 10-1 of the pre-wash zone 51 by means of the spray nozzles 13-1 (pre-wash noz-
zles) of the wash system 10-1 which is part of the pre-wash zone 51 in order to remove

heavy soiling from the washware.

[0074] The cleaning chemical conditioning device 60 is preferably accommodated in a
lower region of the machine housing of the dishwasher 40, 50 and in particular below the at

least one treatment chamber or treatment zone of the dishwasher 40, 50.

[0075] Tt is furthermore advantageous if an in particular closable opening, which can be
accessed from outside, with respect to the machine housing of the dishwasher 40, 50, and
via which the cleaning chemical can be supplied preferably manually in concentrated form
in particular as a drum is associated with the cleaning chemical conditioning device 60.
The opening which can be accessed from the outside in the machine housing, and the
cleaning chemical conditioning device 60 itself, are preferably designed in such a way that

contact by an operator of the dishwasher 40, 50 with the cleaning chemical solution which
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is stored temporarily in the second region 62 of the cleaning chemical conditioning device

60 is prevented.

[0076] A corresponding metering appliance with an integrated logic can be used for the
purpose of adding in a metered manner the chemical cleaning solution supplied from the
cleaning chemical conditioning device 60 into the liquid which is to be sprayed in the
treatment chamber and treatment zone of the dishwasher 40, 50. It is, however, advanta-
geous if the control device 20 of the dishwasher 40, 50 itself is designed to activate appro-
priately a corresponding metering pump in order to add in a metered manner the quantity of
cleaning chemical solution which is actually required to the liquid which is to be sprayed in
the dishwasher 40, 50. In other words, it is in particular advantageous to relocate the logic
which is usually integrated into the metering appliances in the control device 20 of the
dishwasher 40, 50 such that conventional metering pumps can be used for the purpose of

metering cleaning chemicals which have no control system and logic.

[0077] This not only affords a considerable cost advantage for the metering pumps but
also further optimizes the addition in a metered manner of the cleaning chemical to the
liquid which is to be sprayed in the dishwasher 40, 50. In detail, with this embodiment it is
possible to effectively prevent that, in particular when the dishwasher 40, 50 starts up, a
layer of liquid in the corresponding wash tank causes too much or too little cleaning chem-
ical to be added in a metered manner. Instead, the cleaning chemical is added in a metered
manner solely and exclusively by means of the control device 20 of the dishwasher 40, 50
so that the optimum quantity of cleaning chemical is determined at each point in time and
the liquid which is to be sprayed in the dishwasher 40, 50 can be added in a metered
manner. This effectively prevents the washware which is to be treated in the dishwasher
40, 50 from being over- or under-treated. The use of resources (in this case, in particular

cleaning chemical) can at the same time also be optimized.

[0078] According to a development of the conveyor dishwasher 50 according to the
invention, it is provided that a sensor system is moreover provided for the purpose of
detecting a cleaning chemical concentration in the liquid which is to be sprayed in the at
least one treatment zone of the conveyor dishwasher 50. The control device 20 associated

with the conveyor dishwasher 50 is here in particular designed to activate accordingly a
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metering pump of a cleaning chemical metering device of the conveyor dishwasher 50

depending on the detected cleaning chemical concentration.

[0079] In other words, in contrast to conventional solutions known from the prior art in
which the conveyor dishwashers are not fitted with a metering pump and the metering
pump in the form of a metering appliance with integrated logic is retrofitted, according to
this development it is provided that the sensor system associated with the conveyor dish-
washer 50 can detect the cleaning chemical concentration in particular in real time and in
particular detects the quantity of cleaning chemical which is actually added in a metered
manner per unit time to the liquid which is to be sprayed in the treatment zone of the

conveyor dishwasher 50, and activates the metering pump accordingly.

[0080] In one conceivable embodiment of the abovementioned dishwasher 40, 50, it is in
particular provided that the control device 20 associated with the dishwasher 40, 50 is
designed to adjust at least some of the parameters which characterize the treatment of
washware in the at least one treatment chamber and treatment zone of the dishwasher 40,
50. This at least one parameter which characterizes the treatment of washware in the at
least one treatment chamber/treatment zone is, for example, a quantity of liquid which is to
be sprayed per unit time in the treatment chamber/treatment zone, and/or is the temperature

of the liquid which is to be sprayed there.

[0081] The cleaning chemical conditioning device 60 is in particular a cleaning chemical
conditioning device 60 which is fully integrated into the dishwasher 40, 50 and is designed
as a system which is enclosed overall. The cleaning chemical conditioning device 60 has a

first region 61 and a second region 62, separated therefrom, wherein the two regions 61, 62
of the cleaning chemical conditioning device 60 are accommodated in a housing 63 of this

cleaning chemical conditioning device 60. The housing 63 preferably has an enclosed

design.

[0082] The first region 61 of the cleaning chemical conditioning device 60 serves to
accommodate the cleaning chemical in concentrated form. The latter is hereby, for exam-
ple, a water-soluble solid chemical block which is or can be inserted into the first region of

the cleaning chemical conditioning device 60. It would, however, in theory also be con-
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ceivable for a cartridge with a high dose of cleaning chemical liquid to be inserted into the

first region of the cleaning chemical conditioning device 60.

[0083] The second region 62, which serves for the purpose of temporarily storing ready-
to-use liquid cleaning chemical solution is provided below the first region 61 of the clean-
ing chemical conditioning device 60. The second region 62 of the cleaning chemical
conditioning device 60 is designed in particular as a supply container for the ready-to-use

liquid cleaning chemical solution.

[0084] A metering system with a metering pump is associated with the cleaning chemical
conditioning device 60, wherein the intake side is or can be flow-connected to the second
region 62 of the cleaning chemical conditioning device 60 in order to add in a metered
manner, preferably automatically, a quantity, which is or can be fixed per unit time, of
cleaning chemical solution stored temporarily in the second region 62 to the wash and/or
final rinse liquid which is to be sprayed in the treatment chamber or in the at least one
treatment zone of the dishwasher 40, 50. The metering pump of the metering system is here

advantageously activated by means of the control unit 20 of the dishwasher 40, 50.

[0085] The cleaning chemical conditioning device 60 has a sprinkler system 64 by means
of which the cleaning chemical accommodated in the first region 61 of the cleaning chemi-
cal conditioning device 60 can be wetted as required or continuously preferably
automatically and in particular selectively automatically with a liquid solvent, in particular
water, by spraying or in some other fashion in such a way that the solvent (water) at least
partially solubilizes the cleaning chemical which is accommodated in the first region 61 of
the cleaning chemical conditioning device 60 and forms the ready-to-use liquid cleaning
chemical solution which is temporarily stored in the second region 62 of the cleaning

chemical conditioning device 60.

[0086] A solvent metering system, which is preferably appropriately activated by means
of the control device 20 of the dishwasher 40, 50, is associated with the sprinkler system 64
in order to adjust and/or regulate a quantity of solvent (water) which is to be sprayed by

means of the sprinkler system 64 per unit time.

[0087] Tt is hereby advantageous if the solvent metering system is designed to preferably

automatically adjust the quantity of solvent (water) which is to be sprayed per unit time
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depending on a selected treatment program according to which washware in the dishwasher
40, 50 is to be treated, and/or depending on a cleaning chemical concentration in the
cleaning chemical solution which is temporarily stored in the second region 62 of the
cleaning chemical conditioning device 60, and/or depending on a quantity of the cleaning
chemical solution which is temporarily stored in the second region 62 of the cleaning

chemical conditioning device 60.

[0088] As is shown schematically in Figure 3, the second region 62 of the cleaning
chemical conditioning device 60 is designed to be spatially, but not hermetically, separated
from the first region 61 of the cleaning chemical conditioning device 60, so that the solvent
(water) which is sprayed by means of the sprinkler system 64 in the first region 61 of the
cleaning chemical conditioning device 60 can be at least partially transferred to the second

region 62 of the cleaning chemical conditioning device 60 preferably due to the force of

gravity.

[0089] In the embodiment of the cleaning chemical conditioning device 60 shown sche-
matically in Figure 3, an at least partially fluid-permeable separating means 65 is provided
between the first and the second region 61, 62 of the cleaning chemical conditioning device
60, which separating means can preferably be removed from the cleaning chemical

conditioning device 60, in particular for servicing and/or cleaning purposes.

[0090] Although not shown explicitly in Figure 3, an in particular closable opening,
which can be accessed from outside, with respect to the machine housing of the dishwasher
40, 50, and via which the cleaning chemical can be supplied preferably manually in con-
centrated form in particular as a drum is associated with the first region 61 of the cleaning
chemical conditioning device 60. The opening which can be accessed from the outside, and
the cleaning chemical conditioning device 60 itself, should here be designed in such a way
that contact by an operator of the dishwasher 40, 50 with the cleaning chemical solution
which is stored temporarily in the second region 62 of the cleaning chemical conditioning

device 60 is prevented.

[0091] As already indicated, the cleaning chemical conditioning device 60 according to
the embodiment shown schematically in Figure 3 has an enclosed design and has a housing

63 in which the first and second region 61, 62 of the cleaning chemical conditioning device
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60 are accommodated. A filling level monitoring system 66 is moreover associated with
the cleaning chemical conditioning device 60 for the purpose of monitoring a filling level
of the cleaning chemical solution in the housing 63 of the cleaning chemical conditioning

device 60.

[0092] As is shown schematically in Figure 3, it is conceivable in this connection if the
filling level monitoring system 66 preferably has a floating switch, wherein the solvent
metering system which is associated with the sprinkler system 64 is designed to adjust the
quantity of solvent (water) which is to be sprayed by means of the sprinkler system 64 in
the first region 61 of the cleaning chemical conditioning device 63 per unit time depending
on a filling level of the cleaning chemical solution in the housing 63 of the cleaning
chemical conditioning device 60, and in particular depending on a vertical position of the

floating switch.

[0093] Although not shown explicitly in Figure 3, it is advantageous if a sensor system,
for example a weighing sensor, is associated with the first region 61 of the cleaning
chemical conditioning device 60 for the purpose of directly or indirectly detecting a
quantity of a cleaning chemical in concentrated form which is accommodated in the first

region 61 of the cleaning chemical conditioning device 60.

[0094] Tt is in principle advantageous if a circulation device is associated with the
cleaning chemical conditioning device 60 for the purpose of circulating, continuously or as
required, at least the cleaning chemical solution which is temporarily stored in the second

region 62 of the cleaning chemical conditioning device 60.

[0095] The second region 62 of the cleaning chemical conditioning device 60 is designed
in particular as a tank, wherein at least one opening by means of which the tank can, as
required, be fluidically connected to a drain of the dishwasher 40, 50 and/or to the intake
side of a metering pump of a metering system of the dishwasher 40, 50, is provided in a
sump region of the second region 62 of the cleaning chemical conditioning device 60,

which second region is designed as a tank.

[0096] The cleaning chemical conditioning device 60 designed as an enclosed container
is placed (fully integrated) inside the dishwasher 40, 50. In particular, the cleaning chemi-

cal conditioning device 60 is preferably placed in the lower region of the dishwasher 40,
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50, wherein it is, however, in principle also conceivable to provide the cleaning chemical
conditioning device 60 at a different point/at a different region of the dishwasher 40, 50. In
particular, the first region of the cleaning chemical conditioning device 60 is preferably

accessible from a front side of the dishwasher 40, 50 for the purpose of refilling.

[0097] In this connection, it is conceivable for a corresponding door or other opening to

be associated with the first region 61 of the cleaning chemical conditioning device 60.

[0098] As an alternative, it is, however, also conceivable if the first region can be pulled
out, in the manner of a tray, from the cleaning chemical conditioning device 60 in order to

fill the first region 61 with the cleaning chemical in concentrated form.

[0099] Apart from refilling the cleaning chemical in concentrated form in the first region
61 of the cleaning chemical conditioning device 60, all other process steps take place
preferably completely automatically inside the dishwasher 40, 50. Included therein are,
inter alia, possible necessary further processing of the cleaning chemical in concentrated
form or of the cleaning chemical solution temporarily stored in the second region 62 of the
cleaning chemical conditioning device 60, monitoring the filling level (including a prompt
to refill the cleaning chemical in concentrated form in the first region 61 of the cleaning
chemical conditioning device 60), metering solvent (water) via the sprinkler system 64, and
metering ready-to-use cleaning chemical solution into the liquid (wash and/or final rinse

liquid) which is to be sprayed in the dishwasher 40, 50.

[0100] As an alternative, solvent (water) can, for example, be added selectively manually
by the operator of the dishwasher 40, 50 and the filling level in the cleaning chemical

conditioning device 60 can be checked manually.

[0101] The cleaning chemical in concentrated form which is to be accommodated in the
first region 61 is preferably in the form of a solid block. The latter can be produced, for
example, by compression or molding. Alternatively, the cleaning chemical in concentrated

form can also be a powder, gel, or liquid.

[0102] In order to completely protect the operator of the dishwasher 40, 50 from contact
with the cleaning chemical, the cleaning chemical in concentrated form is preferably

placed, including its packaging, in the first region 61 of the cleaning chemical conditioning
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device 60. The use of a solid block of cleaning chemical which is packaged in a water-
soluble film is preferred here. Alternatively, no packaging is, however, also possible if the
cleaning chemical in concentrated form used allows it, without representing any risk for the

operator of the dishwasher 40, 50.

[0103] The cleaning chemical in concentrated form is placed in the first region 61 of the
cleaning chemical conditioning device 60 by the operator of the dishwasher 40, 50 such
that the cleaning chemical in concentrated form is stored in the first region 61 of the
cleaning chemical conditioning device 60. The ready-to-use liquid cleaning chemical

solution is stored in the second region 62 of the cleaning chemical conditioning device 60.

[0104] A perforated or open separating means 65, which spatially separates the first and
second region 62 from each other and retains larger (as yet undissolved) constituents of the
cleaning chemical in concentrated form until they have dissolved further, is provided
between the first region 61 and the second region 62 of the cleaning chemical conditioning

device 60.

[0105] Whilst the dishwasher 40, 50 is being refilled by an operator, the filling level of
the ready-to-use liquid cleaning chemical solution is below this separating means 65 in
order to exclude the possibility of contact by the operator with liquid cleaning chemical
solution. At other times, the ready-to-use liquid cleaning chemical solution can also be
above the separating means 65. It is intended that it is even at certain times above the
separating means in order to ensure that dissolving takes place by contact between the
solvent or the liquid cleaning chemical solution and the cleaning chemical in concentrated

form, in particular in the form of a solid block.

[0106] A solvent (in particular water) is automatically added by means of the sprinkler
system 64 as a dissolving medium for the cleaning chemical block stored in the first region
61 of the cleaning chemical conditioning device 60. The solvent is preferably supplied via
a corresponding activatable valve and the solvent is distributed via at least one nozzle. By
virtue of the solvent being distributed widely via a nozzle, cleaning chemical is at the same
time rinsed off the inner walls of the housing of the cleaning chemical conditioning device

60.

23



WO 2020/046697 PCT/US2019/047649

[0107] The sprinkler system 64 is appropriately activated by means of the filling level
monitoring system 66 designed, for example, as a floating switch when an excessively low

filling level of liquid cleaning chemical solution is detected.

[0108] The filling level monitoring system 66 furthermore serves as a protective device

against the cleaning chemical conditioning device 60 designed as a container overflowing.
If a maximum filling level is detected in the container of the cleaning chemical condition-
ing device 60, further supply of solvent via the sprinkler system 64 is preferably automati-

cally prevented.

[0109] As indicated schematically in Figure 3, in the second region 62, designed as a
tank, of the cleaning chemical conditioning device 60 a connection is provided via which
the ready-to-use liquid cleaning chemical solution can be conveyed from the second region
62 of the cleaning chemical conditioning device 60 with the aid of a metering pump. The
opening preferably has a corresponding filter in order to protect the metering pump from

solid particles.

[0110] Furthermore, an overflow which serves as an additional safety device is provided
in the first region 61 of the cleaning chemical conditioning device 60 to prevent overflow-
ing of the cleaning chemical conditioning device 60 designed as an enclosed container in

the event of a fault.

[0111] A drain which can be opened manually in order to empty as required the second
region 62 and the cleaning chemical conditioning device 60, for example for the purpose of
cleaning or rinsing the cleaning chemical conditioning device 60, is preferably provided at
the lowest point of the second region, designed as a tank, of the cleaning chemical condi-

tioning device 60.

[0112] Although not shown in Figure 3, it is advantageous if the opening or door associ-
ated with the first region 61 of the cleaning chemical conditioning device 60 is provided
with a monitoring system in order to be able to establish whether the refilling opening for
the cleaning chemical in concentrated form is closed in the first region 61 of the cleaning
chemical conditioning device 60 because only then can solvent be sprayed via the sprinkler

system 64. The monitoring system can, for example, have a reed switch or the like.
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[0113] A preferred process sequence is described below with reference to the views in

Figures 4A to 4E.

[0114] If the supply of ready-to-use cleaning chemical solution declines, a corresponding
notification is preferably output automatically by means of the machine display of the

dishwasher 40, 50, prompting the operator to refill the dishwasher 40, 50.

[0115] The first region of the cleaning chemical conditioning device 60 can be accessed
by opening the refilling opening of the first region 61 of the cleaning chemical condition-
ing device 60 and the operator of dishwasher 40, 50 can insert a new block of cleaning
chemical. The block is preferably packaged in waster-soluble film so that there is no need
to remove it from its packaging and likewise no need to wear protective gloves and protec-

tive goggles.

[0116] The filling level of the ready-to-use liquid cleaning chemical solution is moreover
below the separating means 65 at this time so that there is no risk of coming into contact
with the ready-to-use liquid cleaning chemical solution which is still situated in the second

region 62 of the cleaning chemical conditioning device 60 as a buffer.

[0117] After the refilling opening has been closed in the first region 61 of the cleaning
chemical conditioning device 60 and the refilling process has been confirmed on the
machine display, and after it has been detected that the refilling opening has been closed

correctly, the automatic process steps inside the dishwasher 40, 50 are started.

[0118] The initial state of the automatic process steps inside the dishwasher 40, 50 is
shown in Figure 4A. In detail, in the state shown, the filling level of the ready-to-use
cleaning chemical solution is relatively low and in particular below the separating means
65. Furthermore, a new solid block of cleaning chemical is present in the first region 61 of

the cleaning chemical conditioning device 60.

[0119] In a first step according to Figure 4B, a defined quantity of solvent (water) is
sprayed via the sprinkler system 64 onto the cleaning chemical in concentrated form

accommodated in the first region 61 of the cleaning chemical conditioning device 60.

[0120] As shown in Figure 4C, the solid block of cleaning chemical is dissolved at least

partially owing to the solvent added via the sprinkler system 64. It is in particular ensured
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thereby that the ready-to-use cleaning chemical solution is present in preferably saturated

form at least in the second region 62 of the cleaning chemical conditioning device 60.

[0121] As indicated in Figure 4D, so much ready-to-use liquid cleaning chemical solu-
tion has been delivered from the second region 62 of the cleaning chemical conditioning
device 60 by means of the metering pump that the floating switch sends a corresponding
signal to the control device 20 of the dishwasher 40, 50, in other words that the minimum

filling level has been reached.

[0122] The process is then repeated from the first step (Figure 4B). This means that a
defined quantity of solvent (water) is sprayed via the sprinkler system 64 onto the block of

cleaning chemical in the first region 61 of the cleaning chemical conditioning device 60.

[0123] As indicated in Figure 4E, the second step is then repeated, according to which
the block of cleaning chemical in the first region 61 of the cleaning chemical conditioning

device 60 1s dissolved.

[0124] The third step then takes place, or the first, second, and third step are repeated
until the block of cleaning chemical in concentrated form which is originally accommodat-

ed in the first region 61 of the cleaning chemical conditioning device 60 has been used up.

[0125] If the ready-to-use cleaning chemical solution which is temporarily stored in the
second region 62 of the cleaning chemical conditioning device 60 has reached a level
which is below the separating means 65, a corresponding notification is shown on the
machine display for the operator of the dishwasher 40, 50 that a new block of cleaning
chemical needs to be inserted into the first region 61 of the cleaning chemical conditioning

device 60.
[0126] The sequence then begins all over again.

[0127] The invention is not limited to the embodiment shown in the drawings and instead

1s a combination of all the features disclosed therein.
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CLAIMS

1. Dishwasher (40, 50), in particular commercial dishwasher which is
embodied as a box-type dishwasher or conveyor dishwasher, wherein the
dishwasher (40, 50) has at least one treatment chamber (41) or at least one
treatment zone (51, 52, 53, 54) in which wash liquid and/or final rinse liquid is
sprayed as required onto the washware which is to be treated, wherein the wash
liquid and/or final rinse liquid comprises water containing a cleaning chemical, in
particular detergent and/or rinse aid, which is added in a metered manner, wherein
the dishwasher (40, 50) has a cleaning chemical conditioning device (60) for
providing the cleaning chemical which is to be added in a metered manner,
wherein the cleaning chemical conditioning device (60) is subdivided into a first
region (61) for accommodating the cleaning chemical in concentrated form and
into a second region (62), which is separated from the first region (61), for

temporarily storing ready-to-use liquid cleaning chemical solution.

2. Dishwasher (40, 50) according to Claim 1, wherein the second region (62)
of the cleaning chemical conditioning device (60) is arranged below the first
region (61) and is designed as a supply container for the ready-to-use liquid
cleaning chemical solution, wherein a metering system comprising a metering
pump is associated with the cleaning chemical conditioning device (60), wherein
the intake side of the metering pump is or can be flow-connected to the second
region (62) of the cleaning chemical conditioning device (60) for the purpose of
preferably automatically adding in a metered manner a quantity, which is defined
and/or can be defined per unit time in particular, of cleaning chemical solution,
which is temporarily stored in the second region (62), to the wash liquid and/or

final rinse liquid which is to be sprayed.

3. Dishwasher (40, 50) according to Claim 1 or 2, wherein the cleaning
chemical conditioning device (60) has a sprinkler system (64) by means of which
the cleaning chemical which is accommodated in the first region (61) of the
cleaning chemical conditioning device (60) in concentrated form can be wetted as
required or continuously preferably automatically and in particular selectively

automatically with a liquid solvent, in particular water, by spraying or in some
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other fashion in such a way that the solvent at least partially solubilizes the
cleaning chemical which is accommodated in the first region (61) of the cleaning
chemical conditioning device (60) and forms the usable liquid cleaning chemical
solution which is to be temporarily stored in the second region (62) of the cleaning

chemical conditioning device (60).

4, Dishwasher (40, 50) according to Claim 3, wherein a solvent metering
system is associated with the sprinkler system (64) for the purpose of adjusting
and/or regulating a quantity of solvent which is to be sprayed by means of the

sprinkler system (64) per unit time.

5. Dishwasher (40, 50) according to Claim 4, wherein the solvent metering
system is designed to preferably automatically adjust the quantity of solvent which
is to be sprayed per unit time depending on a selected treatment program
according to which washware in the dishwasher (40, 50) is to be treated, and/or
depending on a cleaning chemical concentration in the cleaning chemical solution
which is temporarily stored in the second region (62) of the cleaning chemical
conditioning device (60), and/or depending on a quantity of the cleaning chemical
solution which is temporarily stored in the second region (62) of the cleaning

chemical conditioning device (60).

6. Dishwasher (40, 50) according to one of Claims 3 to 5, wherein the second
region (62) of the cleaning chemical conditioning device (60) is designed to be
spatially, but not hermetically, separated from the first region (61) of the cleaning
chemical conditioning device (60), so that the solvent which is sprayed by means
of the sprinkler system (64) in the first region (61) of the cleaning chemical
conditioning device (60) can be at least partially transferred to the second region
(62) of the cleaning chemical conditioning device (60) preferably due to the force

of gravity.

7. Dishwasher (40, 50) according to one of Claims 1 to 6, wherein an at least
partially fluid-permeable separating means (65) is provided in a region between
the first and the second region (62) of the cleaning chemical conditioning device

(60), which separating means can preferably be removed from the cleaning
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chemical conditioning device (60), in particular for servicing and/or cleaning

purposes.

8. Dishwasher (40, 50) according to one of Claims 1 to 7, wherein the
dishwasher (40, 50) has at least one treatment chamber (41) or at least one
treatment zone (51, 52, 53, 54) in which washware is treated or can be treated in
accordance with an in particular selectable treatment program, and wherein the
dishwasher (40, 50) has a machine housing in which the at least one treatment
chamber (41) or treatment zone (51, 52, 53, 54) and at least the first and preferably
also the second region (62) of the cleaning chemical conditioning device (60) are
accommodated, wherein the first and preferably also the second region (61, 62) of
the cleaning chemical conditioning device (60) are preferably accommodated in a
lower region of the machine housing and in particular below the at least one
treatment chamber (41) or treatment zone (51, 52, 53, 54) of the dishwasher (40,
50).

9. Dishwasher (40, 50) according to Claim 8, wherein an in particular closable
opening which is accessible from the outside - in respect of the machine housing -
is associated with the first region (61) of the cleaning chemical conditioning
device (60), it being possible for the cleaning chemical in concentrated form, in
particular as a bundle, to be preferably manually supplied via said opening,
wherein the opening which is accessible from the outside and also the cleaning
chemical conditioning device (60) are themselves preferably embodied in such a
way that an operator of the dishwasher (40, 50) is prevented from coming into
contact with the cleaning chemical solution which is temporarily stored in the

second region (62) of the cleaning chemical conditioning device (60).

10.  Dishwasher (40, 50) according to one of Claims 1 to 9, wherein the cleaning
chemical conditioning device (60) has a housing (63) in which the first and the
second region (62) of the cleaning chemical conditioning device (60) are
accommodated, and wherein a filling level monitoring system (66) is associated
with the cleaning chemical conditioning device (60) for the purpose of monitoring
a filling level of the cleaning chemical solution in the housing (63) of the cleaning

chemical conditioning device (60), wherein the filling level monitoring system
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(66) preferably has a floating switch, and wherein the solvent metering system
which is associated with the sprinkler system (64) is preferably designed to adjust
the quantity of solvent which is to be sprayed by means of the sprinkler system
(64) in the first region (61) of the cleaning chemical conditioning device (60) in
particular per unit time depending on a filling level of the cleaning chemical
solution in the housing (63) of the cleaning chemical conditioning device (60), and

in particular depending on a vertical position of the floating switch.

11.  Dishwasher (40, 50) according to one of Claims 1 to 10, wherein a sensor
system is associated with the first region (61) of the cleaning chemical
conditioning device (60) for the purpose of directly or indirectly detecting a
quantity of a cleaning chemical in concentrated form which is accommodated in

the first region (61) of the cleaning chemical conditioning device.

12.  Dishwasher (40, 50) according to one of Claims 1 to 11, wherein a
circulation device is preferably associated with the cleaning chemical conditioning
device (60) for the purpose of circulating, continuously or as required, at least the
cleaning chemical solution which is temporarily stored in the second region (62)

of the cleaning chemical conditioning device.

13.  Dishwasher (40, 50) according to one of Claims 1 to 12, wherein the second
region (62) of the cleaning chemical conditioning device (60) is designed as a
tank, wherein at least one opening by means of which the tank can, as required, be
fluidically connected to a drain of the dishwasher (40, 50) and/or to the intake side
of a metering pump of a metering system of the dishwasher is provided preferably
in a sump region of the second region (62) of the cleaning chemical conditioning

device (60), which second region is designed as a tank.

14.  Method for operating a dishwasher (40, 50), in particular a dishwasher (40,
50) according to one of Claims 1 to 13, wherein the dishwasher (40, 50) has a
storage container containing usable cleaning chemical solution which is added in a
metered manner, as required or continuously, to a liquid which is to be sprayed as
wash liquid and/or final rinse liquid during treatment of washware in the

dishwasher (40, 50), wherein the usable cleaning chemical solution is preferably
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automatically prepared in the dishwasher (40, 50), in particular when the quantity
of cleaning chemical solution which is temporarily stored in the storage container
has reached and/or fallen below a previously defined or definable minimum,
wherein a solvent, in particular water, is brought into contact with a cleaning
chemical which is present in concentrated form for the purpose of preparing the

usable cleaning chemical solution.

15. Method according to Claim 14, wherein the usable cleaning chemical
solution is a saturated aqueous solution; and/or

wherein the cleaning chemical which is present in concentrated form is a solid
cleaning chemical block, a cleaning chemical powder, a cleaning chemical gel

and/or a cleaning chemical liquid.
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