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(57) Dishwasher, comprising a washing chamber in
which at least one upper basket and at least one lower
basket for receiving the washing load are or can be ar-
ranged, wherein the upper basket can receive more del-
icate washingload and the lower basket can receive more
stable washing load, further comprising a washing liquid
circulation system distributing washing liquid within the
washing chamber by means of an upper spray arm and
a lower spray arm and having at least one pump for sup-
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Description

[0001] The present invention relates to a dishwasher
and a method for operating a dishwasher.

[0002] EP 1 132 038 B1 describes a household dish-
washing machine comprising a control system, a wash-
ing chamber, wherein at least a first and a second basket
are housed, for containing the crockery to be washed, a
hydraulic circuit, comprising at least a first and a second
liquid sprayer, a pump, a first supply branch for said first
sprayer and a second supply branch for said second
sprayer, where in order to wash the crockery said pump
provides for forcing liquid from the bottom of said tub into
said supply branches, for causing a respective liquid flow
to exit from each of said sprayers, detergent spraying
means, liquid heating means, adjusting means of the
amount of liquid forced by said pump into said supply
branches, a manually operable selecting means, for se-
lecting the type of crockery contained in said first basket
and in said second basket, said selecting means being
connected with said control system with information be-
ing indicative of the type of crockery contained in said
first basket and in said second basket, the control means
which, at least during a phase of an operating cycle of
the machine, controls the liquid flow exiting each sprayer,
in particular for changing one or more characteristics of
said flow, in function of said information supplied through
said selecting means, said selecting means and said con-
trol means being provided for performing, during a same
operating cycle of the machine, a treatment of the crock-
ery contained in the first basket which is different from
the treatment to which the crockery contained in said
second basket are subjected to.

[0003] From dishwashers described in the prior art it
is known to provide manually selecting means for the
user to determine which kind of washing load is loaded
to which basket which is inconvenient and complicated
for a user. Further dishwashers are known in the prior
art wherein the user has to decide to charge the dish-
washer with heavy duty dishes or delicate dishes.
[0004] An object of the present invention is to provide
a dishwasher and a method for operating a dishwasher
which can be charged with heavy duty dishes and deli-
cate dishes at the same washing cycle and which pro-
vides an acceptable cleaning result as well as convenient
operation by a user.

[0005] A solution of this object according to the inven-
tion is defined and characterized by independent claims
1 and 6. The dependent claims refer to further embodi-
ments of the present invention.

[0006] A dishwasher according to the present inven-
tion comprises a washing chamber in which at least one
upper basket and at least one lower basket for receiving
the washing load are or can be arranged, wherein the
upper basket can receive more delicate washing load
and the lower basket can receive more stable washing
load, further comprising a washing liquid circulation sys-
tem distributing washing liquid within the washing cham-
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ber by means of an upper spray arm and a lower spray
arm and having at least one pump for supplying washing
liquid to both spray arms and further comprising liquid
heating means for heating the washing liquid, such that
the washing liquid can be heated up at least to a first
temperature T, and to a second temperature T,, wherein
the first temperature T, is lower than the second temper-
ature T,, and wherein the washing liquid circulation sys-
tem stops the supply of the washing liquid to the upper
spray arm when the washing liquid temperature exceeds
the first temperature T,.

[0007] In such a dishwasher delicate washing load
such as glasses which can be arranged in the upper bas-
ket and is treated carefully or softly regarding higher tem-
peratures of the washing liquid.

[0008] According to a further embodiment of the inven-
tion in the washing chamber at least one upper spray
arm and at least one lower spray arm each of that being
substantially related to one of the respective baskets are
provided.

[0009] Such an arrangement allows to treat washing
load differently depending whether it is arranged in the
upper basket or in the lower basket.

[0010] According to afurther embodiment of the inven-
tion the washing liquid is heated up to at least a first tem-
perature T, in a main washing phase and to a second
temperature T, in a rinse phase and/or the main washing
phase comprises the steps

- heating up the washing liquid comprising a detergent
to a first temperature T, which is adapted to the de-
tergent, in particular to an enzyme component of the
detergent;

- keeping the first temperature T, for a defined period;

- heating up the washing liquid to a second tempera-
ture T,, wherein supply of the washing liquid to the
upper spray arm is stopped as soon as the washing
liquid temperature exceeds the first temperature Ty;

and/or the rinse phase comprises the steps

- adding rinse aid to the washing liquid;

- heating up the washing liquid to the second temper-
ature T, or beyond, wherein supply of the washing
liquid to the upper spray arm is stopped as soon as
the washing liquid temperature exceeds the firsttem-
perature Ty;

and/or the main wash phase and/or the rinse phase com-
prises that the liquid circulation system drains at least a
part of the washing liquid and substitutes it by fresh liquid
as soon as the washing liquid temperature exceeds the
second temperature T, and/or the washing liquid circu-
lation system stops the supply of washing liquid to the
upper spray arm until the washing liquid temperature is
equal or below the first temperature T, and/or the first
temperature T, is inthe range 0f 45°C to 50°C and where-
in the second temperature T, is 65°C or higher.
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[0011] Thus, it is allowed to wash washing load in the
upper basket more softly than in the lower basket. Sur-
prisingly it was found, that the temperature of the washing
load in the upper basket increases similarly as in the low-
er basket when the supply of the washing liquid to the
upper spray arm is stopped. Thus, the temperature of
the washing liquid is reduced by substituting hot washing
liquid with fresh liquid which allows to treat the delicate
washing load more softly. The temperatures of the wash-
ing liquid are adapted to the respective detergent. The
wash load in the upper basket is treated carefully with
regards to the high temperature of the washing liquid and
to the aggressive combination of detergent and hot wash-
ing liquid. Direct contact of washing liquid and delicate
washing load is prevented in the case that the washing
liquid comprises very high temperatures or temperatures
effecting aggressive to the surfaces of the delicate wash-
ingload. The temperature range of 45°C to 50°C is adapt-
ed to the activity of the enzyme component of the deter-
gent. The second temperature of 65°C or higher is adapt-
ed for cleaning heavy duty dishes which are arranged in
the lower basket.

[0012] According to afurther embodiment of the inven-
tion the dishwasher comprises a pump for circulating the
washing liquid and wherein the pump speed is increased
after the supply of the washing liquid to the upper spray
arm was stopped and/or that the pressure with which the
washing liquid is distributed by the spray arms is low
when the washing liquid temperature is below the first
temperature T, and that it is high in the main wash phase
when the washing liquid temperature exceeds the first
temperature T, and that it is low in the rinse phase even
though the washing liquid temperature exceeds the first
temperature T,.

[0013] Theincrease of the pump speed allows to treat
the heavy duty dishes more powerful e.g. mechanically
while the more delicate washing load is not treated ag-
gressive. Further the pressure with which the washing
liquid is distributed by the spray arms is adapted and/or
adjusted to the washing liquid temperature. Therefore
delicate washing load and in particular the surface of the
delicate washing load is treated very softly.

[0014] In a further embodiment of the invention a
measuring system measures the liquid temperature with-
in the sump and transfers the measured value to a control
system of the dishwasher.

[0015] Thus, an easy and secure way of measuring
the liquid temperature is received.

[0016] Furtherthe object of the invention can be solved
by a method for operating a dishwasher according to the
present invention wherein the dishwasher comprises a
washing chamber in which at least one upper basket and
at least one lower basket for receiving the washing load
are or can be arranged, wherein the upper basket can
receive more delicate washing load and the lower basket
can receive more stable washing load, wherein the wash-
ing liquid is distributed within the washing chamber by
means of an upper spray arm and a lower spray arm and
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wherein the washing liquid is supplied to both spray arms
by means of at least one pump, wherein the washing
liquid is heated up at least to a first temperature T, and
toasecond temperature T,, wherein the firsttemperature
T, is lower than the second temperature T,, and wherein
the supply of the washing liquid to the upper spray arm
is stopped when the washing liquid temperature exceeds
the first temperature T,.

[0017] By means of the inventive method the delicate
washing load in the upper basket is treated carefully with
regards to the high temperature of the washing liquid and
to the aggressive combination of detergent and hot wash-
ing liquid.

[0018] According to a further embodiment of the inven-
tion in the washing chamber at least one upper spray
arm and at least one lower spray arm each of that being
substantially related to one of the respective baskets are
provided. Such an arrangement allows to treat washing
load differently depending whether it is arranged in the
upper basket or in the lower basket.

[0019] According to a further embodiment of the inven-
tion the washing liquid is heated up to at least a first tem-
perature T, in afirst phase which is a main washing phase
and to a second temperature T, in a second phase which
is a rinse phase wherein the main washing phase com-
prises the steps

- heating up the washing liquid comprising a detergent
to a first temperature T, which is adapted to the de-
tergent, in particular to an enzyme component of the
detergent;

- keeping the first temperature T, for a defined period;

- heating up the washing liquid to a second tempera-
ture T,, wherein supply of the washing liquid to the
upper spray arm is stopped as soon as the washing
liquid temperature exceeds the first temperature
T,.and/or the rinse phase comprises the steps

- adding rinse aid to the washing liquid;

- heating up the washing liquid to the second temper-
ature T, or beyond, wherein supply of the washing
liquid to the upper spray arm is stopped as soon as
the washing liquid temperature exceeds the firsttem-
perature Ty;

and/or the main wash phase and/or the rinse phase com-
prises that at least a part of the washing liquid is drained
by liquid circulation system drains substitutes by fresh
liquid as soon as the washing liquid temperature exceeds
the second temperature T, and/or the washing liquid cir-
culation system stops the supply of washing liquid to the
upper spray arm until the washing liquid temperature is
equal or below the first temperature T, and/or the first
temperature T, is inthe range 0f45°C to 50°C and where-
in the second temperature T, is 65°C or higher.

[0020] Thus, itis allowed to wash washing load in the
upper basket more softly than in the lower basket. Sur-
prisingly it was found, that the temperature of the washing
load in the upper basket increases similarly as in the low-
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er basket when the supply of the washing liquid to the
upper spray arm is stopped. Thus, the temperature of
the washing liquid is reduced by substituting hot washing
liquid with fresh liquid which allows to treat the delicate
washing load more softly. The temperatures of the wash-
ing liquid are adapted to the respective detergent. The
wash load in the upper basket is treated carefully with
regards to the high temperature of the washing liquid and
to the aggressive combination of detergent and hot wash-
ing liquid. Direct contact of washing liquid and delicate
washing load is prevented in the case that the washing
liquid comprises very high temperatures or temperatures
effecting aggressive to the surfaces of the delicate wash-
ingload. The temperature range 0f 45°C to 50°C is adapt-
ed to the activity of the enzyme component of the deter-
gent. The second temperature of 65°C or higher is adapt-
ed for cleaning heavy duty dishes which are arranged in
the lower basket.

[0021] In a further embodiment of the invention the
dishwasher comprises a pump for circulating the washing
liquid and wherein the pump speed is increased after the
supply of the washing liquid to the upper spray arm was
stopped and/or that the pressure with which the washing
liquid is distributed by the spray arms is low when the
washing liquid temperature is below the first temperature
T, and that it is high in the main wash phase when the
washing liquid temperature exceeds the firsttemperature
T, and that it is low in the rinse phase even though the
washing liquid temperature exceeds the first temperature
Ty.

[0022] The increase of the pump speed allows to treat
the heavy duty dishes more powerful e.g. mechanically
while the more delicate washing load is not treated ag-
gressive. Further the pressure with which the washing
liquid is distributed by the spray arms is adapted and/or
adjusted to the washing liquid temperature. Therefore
delicate washing load and in particular the surface of the
delicate washing load is treated very softly.

[0023] In a further embodiment of the invention a
measuring system measures the liquid temperature with-
in the sump and transfers the measured value to a control
system of the dishwasher.

[0024] Thus, an easy and secure way of measuring
the liquid temperature is received.

FIG1 is adiagram of an operating method according
tothe inventioniillustrating the distribution of the
washing liquid temperature and the washing lig-
uid quantity;

[0025] A dishwasher comprises a washing chamber

wherein usually an upper basket and a lower basket for
receiving the washing load are arranged and an upper
spray arm and a lower spray arm are provided each one
being related to one of the respective baskets, wherein
washing liquid circulates within the dishwasher and
wherein the washing liquid is distributed within the wash-
ing chamber by means of the spray arms and wherein
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the washing liquid is supplied to both spray arms by
means of at least one pump and wherein liquid heating
means are provided for heating the washing liquid. In
general the upper basket is provided for being loaded
with more delicate washing load, e.g. glasses, wherein
the lower basket is provided for more stable washing
load, e.g. pots or plates. Delicate means in particular the
vulnerability of the surface of the dishes. Further the cir-
culation of the washing liquid usually comprises a sump
in a bottom region of the dishwasher, wherein the wash-
ing liquid is collected coming from the washing chamber.
A pump is arranged in or adjacent to the sump for circu-
lating the washing liquid within the dishwasher or, more
precisely, within the circulation system of the dishwasher.
Further means for discharging washing liquid from the
circulation system and means for feeding the circulation
system with fresh liquid are provided. The temperature
of the washing liquid might be measured within the sump
or on alternative applicable positions, e.g. the spray arms
orwithin the pump. Further the distribution of the washing
liquid can be controlled in such a way, that both spray
arms can be supplied with washing liquid at the same
time, or only one of the spray arm. The liquid heating
means and the circulation system of the dishwasher as
well as the means for discharging, the means for feeding
and distributing the washing liquid can be controlled by
a control system. Commands to the control system can
be given by a software implemented to a microcontroller
connected to the control system or also from a hardware
adapted to control the control system or by a user or a
maintenance technician.

[0026] The control system can control the dishwasher
in such way that it is able to perform a method according
to Fig. 1.

[0027] The diagram shows the characteristics "wash-
ing liquid temperature" and "washing liquid distribution"
over atime line and how the two characteristics correlate
with each other. In other words, the diagram shows the
temperature of the washing liquid as measured within
the sump and the periods when both spray arms or only
one of the spray arms is supplied with washing liquid.
The time line is subdivided in several washing phases.
Phase 1 is a pre-wash phase, phase 2 is a main wash
phase, phase 3 is a cold rinse phase, phase 4 is a hot
rinse phase and phase 5 is a drying phase. In phase 2
which is the main wash phase, the washing liquid is pro-
vided with a detergent, wherein the detergent comprises
an enzyme component. The washing liquid is heated up
to a temperature that is adapted for the use of the deter-
gent, in particular to a first temperature T, which enables
the enzyme component to be active without being de-
stroyed by a higher temperature. Usually the first tem-
perature T, is between 45°C and 50°C, preferedly close
to or exactly 50°C. Subsequently the washing liquid is
kept on the first temperature T, without further heating
up to allow sufficient duration of the enzyme component
being active. During this treatment it is possible to supply
washing liquid to both spray arms or only to the upper
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spray arm to ensure that the washing load in the upper
basket is washed sufficiently during phase 2.

[0028] Further subsequently the washing liquidis heat-
ed up to a second temperature T, which can be 65°C or
higher. As soon as the washing liquid temperature ex-
ceeds 50°C, the supply of washing liquid to the upper
spray arm is stopped and is not continued before the
washing liquid temperature falls upon or below the first
temperature T,. The lower spray arm is still continued
being supplied with washing liquid.

[0029] When the washing liquid temperature reaches
the second temperature T,, a part of the washing liquid
is drained from the circulation system and substituted
with fresh liquid. Thus, the washing liquid temperature is
reduced. Phase 2 is continued and terminated with the
washing liquid of reduced temperature, wherein the sup-
ply of the washing liquid to the upper spray arm remains
stopped. Alternatively or in addition to the drain and sub-
stitution of the washing liquid, the pump speed can be
reduced during heating up the washing liquid from the
first temperature T, to the second temperature T,.
[0030] Also during phase 3 and/or phase 4 which form
together a rinse phase, the washing liquid temperature
is heated up from a first temperature T, to a second tem-
perature T,, in particular during phase 4 which is a hot
rinse phase. Also herein the supply of washing liquid to
the upper spray arm is stopped when the washing liquid
temperature exceeds the first temperature T, At the be-
ginning of phase 3 rinse aid is added to the washing liquid
and during phase 3 a part of the washing liquid is sub-
stituted with fresh liquid. The washing liquid temperature
during phase 3 does not exceed the first temperature T,
and therefore the washing liquid is supplied to upper
spray arm and the lower spray arm. At the end of phase
3, the washing liquid is drained and replaced with fresh
liquid.

[0031] During phase 4 the washing liquid is heated up,
wherein the first temperature T, is exceeded and there-
fore the supply of washing liquid to the upper spray arm
is stopped. The washing liquid is heated up to the second
temperature T,. After that phase 5, which is a drying
phase, is started.

[0032] According to Fig. 1 the diagram illustrates a di-
vision of the characteristics "washing liquid temperature"
and "washing liquid distribution" in sections A to E. In
section A, washing liquid is supplied to the upper spray
arm and the lower spray arm, the distribution of the wash-
ing liquid is to both at the same time or only one at atime
changing after a certain time, wherein the washing liquid
temperature is low and the pressure with which the wash-
ing liquid is distributed by the spray arms is also low. In
section B, the supply of washing liquid to the upper spray
arm is stopped. Only the lower spray arm receives wash-
ing liquid. The washing liquid temperature is high and the
washing liquid pressure is also high. In section C, as in
section A, the washing liquid is supplied to the upper
spray arm and the lower spray arm, wherein the washing
liquid temperature is low and the pressure with which the
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washing liquid is distributed by the spray arms is also
low. In section D, the supply of washing liquid to the upper
spray arm is stopped, wherein the washing liquid tem-
perature is high and the washing liquid pressure is low.
In section E the circulation of the washing liquid is
stopped completely. A preferred ratio of pressures to be
provided in the upper and the lower spray arm is shown
in the following table.

Section | Sprayarm pressure
Upper Lower

A <70 200

B 0 200

Cc <70 <140

D 0 110

Claims

1. Dishwasher, comprising a washing chamber in
which at least one upper basket and at least one
lower basket for receiving the washing load are or
can be arranged, wherein the upper basket can re-
ceive more delicate washing load and the lower bas-
ket can receive more stable washing load, further
comprising a washing liquid circulation system dis-
tributing washing liquid within the washing chamber
by means of an upper spray arm and a lower spray
arm and having at least one pump for supplying
washing liquid to both spray arms and further com-
prising liquid heating means for heating the washing
liquid, such that the washing liquid can be heated up
at least to a first temperature T4 and to a second
temperature T,, wherein the first temperature T, is
lower than the second temperature T,, and wherein
the washing liquid circulation system stops the sup-
ply of the washing liquid to the upper spray arm when
the washing liquid temperature exceeds the first tem-
perature T;.

2. Dishwasher according to claim 1 characterized in
thatin the washing chamber atleast one upper spray
arm and at least one lower spray arm each of that
being substantially related to one of the respective
baskets are provided.

3. Dishwasheraccording to one of the preceding claims
and having at least one or an arbitrary combination
of the following features:

a.) the washing liquid is heated up to at least a
first temperature T, in a main washing phase
and to a second temperature T, in a a rinse
phase.

b.) the main washing phase comprises the steps
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- heating up the washing liquid comprising
a detergent to a first temperature T, which
is adapted to the detergent, in particular to
an enzyme component of the detergent;

- keeping the first temperature T, for a de-
fined period;

- heating up the washing liquid to a second
temperature T,, wherein supply of the
washing liquid to the upper spray arm is
stopped as soon as the washing liquid tem-
perature exceeds the first temperature T;

and/or the rinse phase comprises the steps

- adding rinse aid to the washing liquid;

- heating up the washing liquid to the second
temperature T, or beyond, wherein supply
of the washing liquid to the upper spray arm
is stopped as soon as the washing liquid
temperature exceeds the first temperature
Ty

d.) the main wash phase and/or the rinse phase
comprises that the liquid circulation system
drains at least a part of the washing liquid and
substitutes it by fresh liquid as soon as the wash-
ing liquid temperature exceeds the second tem-
perature T,.

e.) the washing liquid circulation system stops
the supply of washing liquid to the upper spray
arm until the washing liquid temperature is equal
or below the first temperature T,.

f.) the first temperature T, is in the range of 45°C
to 50°C and wherein the second temperature T,
is 65°C or higher.

Dishwasher according to one of the preceding claims
characterized in that the dishwasher comprises a
pump for circulating the washing liquid and wherein
the pump speed is increased after the supply of the
washing liquid to the upper spray arm was stopped
and/or that the pressure with which the washing lig-
uid is distributed by the spray arms is low when the
washing liquid temperature is below the first temper-
ature T, and that it is high in the main wash phase
when the washing liquid temperature exceeds the
first temperature T, and that it is low in the rinse
phase even though the washing liquid temperature
exceeds the first temperature T,.

Dishwasher according to one of the preceding claims
characterized in that a measuring system meas-
ures the liquid temperature within the sump and
transfers the measured value to a control system of
the dishwasher.

Method for operating a dishwasher, wherein the
dishwasher comprises a washing chamber in which
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atleast one upper basket and at least one lower bas-
ket for receiving the washing load are or can be ar-
ranged, wherein the upper basket can receive more
delicate washing load and the lower basket can re-
ceive more stable washing load, wherein the wash-
ing liquid is distributed within the washing chamber
by means of an upper spray arm and a lower spray
arm and wherein the washing liquid is supplied to
both spray arms by means of at least one pump,
wherein

the washing liquid is heated up at least to a first tem-
perature T, and to asecond temperature T,, wherein
the firsttemperature T is lower than the second tem-
perature T,, and wherein the supply of the washing
liquid to the upper spray arm is stopped when the
washing liquid temperature exceeds the first temper-
ature T,.

Method for operating a dishwasher according to
claim 6, characterized in that in the washing cham-
ber at least one upper spray arm and at least one
lower spray arm each of that being substantially re-
lated to one of the respective baskets are provided.

Method for operating a dishwasher according to one
of the claim 6 or 7 and having at least one or an
arbitrary combination of the following features such
that

a.) the washing liquid is heated up to at least a
first temperature T in a first phase which is a
main washing phase and to a second tempera-
ture T, in asecond phase whichis arinse phase.
b.) the main washing phase comprises the steps

- heating up the washing liquid comprising
a detergent to a first temperature T4 which
is adapted to the detergent, in particular to
an enzyme component of the detergent;

- keeping the first temperature T, for a de-
fined period;

- heating up the washing liquid to a second
temperature T,, wherein supply of the
washing liquid to the upper spray arm is
stopped as soon as the washing liquid tem-
perature exceeds the first temperature Ty;

and/or the rinse phase comprises the steps

- adding rinse aid to the washing liquid;

- heating up the washing liquid to the second
temperature T, or beyond, wherein supply
of the washing liquid to the upper spray arm
is stopped as soon as the washing liquid
temperature exceeds the first temperature
Ty

c.) the main wash phase and/or the rinse phase
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comprises that at least a part of the washing
liquid is drained by liquid circulation system
drains substitutes by fresh liquid as soon as the
washing liquid temperature exceeds the second
temperature T,.

d.) the washing liquid circulation system stops
the supply of washing liquid to the upper spray
arm until the washing liquid temperature is equal
or below the first temperature T,.
e.)thefirsttemperature T, isinthe range 0of 45°C
to 50°C and wherein the second temperature T,
is 65°C or higher.

Method for operating a dishwasher according to one
of the claim 6, 7 or 8 characterized in that the dish-
washer comprises a pump for circulating the washing
liquid and wherein the pump speed is increased after
the supply of the washing liquid to the upper spray
arm was stopped and/or that the pressure with which
the washing liquid is distributed by the spray arms
is low when the washing liquid temperature is below
the first temperature T, and that it is high in the main
wash phase when the washing liquid temperature
exceeds the first temperature T, and that it is low in
the rinse phase even though the washing liquid tem-
perature exceeds the first temperature T;.

Method for operating a dishwasher according to one
of the claim 6, 7, 8 or 9 characterized in that the
liquid temperature is measured by a measuring sys-
tem within the sump and transfers the measured val-
ue to a control system of the dishwasher.
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