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Description

[0001] The invention concerns a method for the oper-
ation of a dishwasher with program control, in which the
program steps are variable depending on the degree of
opaque-ness of the washing solution.

[0002] A multiplicity of methods of this type are
known, which use the measured opaqueness values of
the washing solution to control the program, as dis-
closed e.g. by DE 42 43 868 C2, DE 36 26 351 C2 and
DE 42 19 276 A1. These washing programs are gener-
ally designed as universal programs, i.e., they adapt to
the particular ascertained dirtiness of the washing solu-
tion and, for successful cleaning of the items to be
washed, are supposed to deal with all types of soiling
that occur. This, however, is not in any way assured for
all types of soiling that occur.

[0003] Essentially, two types of soiling can be distin-
guished. On the one hand, there is an easily cleaned
domestic soiling. The soiling can then be cleaned rela-
tively easily with a small expenditure of time, tempera-
ture, and water. Such soiling occurs, for example, in the
case of cold foodstuffs or in the case of foodstuff resi-
dues which have not dried on. The second type of
household soiling can be cleaned only with difficulty, e.
g. in the case of foodstuff residues which have burned
on or which have dried on to the items to be washed
over a fairly long period of time.

[0004] The disadvantage of the known methods with
optical detection of the opaqueness of the washing so-
lution is that soiling which is not yet present in the wash-
ing solution is invisible to the sensor. A further disadvan-
tage is the inadequate measurement resolution.
[0005] Burned-on soiling residues which are gradual-
ly released from the items to be washed are very small
by comparison with the soiling which is already re-
leased, and therefore cannot be measured in the major-
ity of cases. Due to these disadvantages, in the case of
the known methods the washing process must always
be designed so that even hard, burned-on soiling is
cleaned. Consequently, the washing programs cannot
be optimised to a minimum amount of time, temperature
and water consumption by means of sensor control.
Otherwise, a satisfactory cleaning result would not be
achieved in the case of burned-on soiling.

[0006] The object of the invention is to create a meth-
od, of the type initially referred to, which can always be
optimised to a minimum in respect of time, temperature
and water consumption, irrespective of the nature of the
soiling, without the need to dispense with a satisfactory
cleaning result.

[0007] This objectis achieved, according to the inven-
tion, in that a first program structure can be selected for
easily cleaned domestic soiling and a second program
structure can be selected for burned-on and/or dried-on
domestic soiled items, in that the degree of opaqueness
of the washing solution is measured by means of an op-
tical sensor according to transparency and foam forma-
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tion, in that in the first program structure at least the
washing duration is variable in the program steps and
in that in the second program structure the washing so-
lution is heated to a defined temperature, at least in pre-
washing according to said measures.

[0008] The method according to the invention pro-
vides for two different program structures, which are op-
timally adapted to the two main types of domestic soiling
that occur. The user can contribute significantly to the
optimisation of the washing process through selection
of the program structure according to the loading of the
dishwasher with the correspondingly soiled items. Fur-
ther optimisation is effected by the measurement value,
measured by the sensor, for the transparency of the
washing solution present, at least the washing duration
being variable in the first program structure in depend-
ence upon it and a defined, preferably raised tempera-
ture of the washing solution being used in the second
program structure, at least in the pre-washing phase.
[0009] In the case of the first program structure for
easily cleaned domestic soiling, the soiling is rapidly re-
moved from the items to be washed by the mechanical
action of the water jet. Burned-on residual soiling is not
anticipated in this case. Consequently, it is possible for
the washing duration in the respective program steps to
be adapted according to the measurement values of the
opaqueness sensor. In the case of a low opaqueness
value, the shortest possible washing duration is select-
ed in the respective program steps. In the case of me-
dium and high opaqueness values, the washing dura-
tion is prolonged accordingly. Changing of the water be-
tween the different program steps can be either inhibited
or effected depending on the measured opaqueness of
the washing solution, in order to minimise the water re-
quirement. A defined quantity of water can be added in
each program step in the case of a large amount of foam
being formed. By this means, the washing process is
stabilised and the cleaning performance is maintained
and even improved. A separate sensor can be provided
for this purpose, to measure the reflection of the wash-
ing solution or the instable pressure of the circulating
pump, for the purpose of deriving a corresponding
measurement value.

[0010] In order to clean burned-on or dried-on food-
stuff residues from the items to be washed, more time
and energy is required than is the case for easily
cleaned items. This fact is dealt with by the second pro-
gram structure. In this program structure, the time pa-
rameter is not influenced towards the achievement of a
shortest possible washing duration. Rather, in this case,
the program is varied within a time-frame depending on
the sensor measurement values so as to achieve an op-
timum cleaning result using the smallest possible
amount of water and electrical energy.

[0011] A crucial feature of the second program struc-
ture for "intensive cleaning" is the heating of the washing
solution during pre-washing to a defined, preferably
higher temperature than in the first program structure.
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At this temperature, of e.g. °C, the majority of foodstuff
residues, particularly greases, are removed from the
items to be washed. In combination with an addition of
a portion of the cleaner during pre-washing, a good
cleaning effect is then already achieved. If a high level
of opaqueness of the cleaning solution results from the
cleaning action during pre-washing, then a large part of
the soiling present on the items to be washed is removed
in the subsequent program step. Consequently, in the
subsequent program step, the cleaner chemistry can act
almost entirely on the soiling still adhering to the items
to be washed. This improves the cleaning effect. By con-
trast, if only a small degree of opaqueness of the wash-
ing solution is measured during pre-washing in spite of
heating of the washing solution and the use of a portion
of the cleaner, it can be assumed that a portion of the
foodstuff residue is still adhering strongly to the items to
be washed. If such a cleaning situation occurs, then in
the case of the second program structure the pre-wash-
ing program step can be discontinued after a minimum
time. In this case, a change of water before the next pro-
gram step can be omitted. In the case of a large opaque-
ness value, however, the quantity of water is varied.
[0012] If the pre-washing is discontinued after the
minimum time due to only minimum opaqueness of the
washing solution, the pre-washing time saved can then
be added to the subsequent program steps, since the
time-frame for the overall washing process remains un-
changed. There is then a high degree of time flexibility
in the following program steps. It is then possible to pro-
long different program steps = washing steps without ex-
ceeding a defined time limit.

[0013] If a household possesses a hot-water connec-
tion, the required temperatures can be reached more
rapidly in the program steps with heating of the washing
solution than is possible in the case of dishwashers with
a cold-water connection. The time saved in the heating
steps through the hot-water connection can be added
to other program steps of the washing process depend-
ing on the sensor measurement values.

[0014] A further advantage of the method according
to the invention is the compatibility of the sensor-con-
trolled programs with commercially available cleaners.
In the cleaning program step, the parameters of temper-
ature, number of temperature steps and the hold times
following attainment of the temperature can be adapted
to the different commercially available cleaners. Match-
ing of the programs to new types of cleaner can be ef-
fected by the input of data into an electronic data mem-
ory (EEPROM). Using the data stored in the memory,
the sensor-controlled programs can optimally set the
cleaning times for the current cleaner type depending
on the sensor measurement values of the program step
just executed and/or the preceding program steps.
[0015] The sensor measurement data can also be
used to determine whether and how many intermediate
washing steps are to be performed. Finally, water can
also be added depending on the sensor measurement
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data and this addition can be effected in each program
step. Water is always added whenever the sensor
measurement value attains a predefined threshold val-
ue. The addition of water always means an adaptation
of the water quantity to a difficult cleaning situation (high
degree of opaqueness and/or foam of the washing so-
lution) and serves to improve and optimise the cleaning
result.

Claims

1. Method for the operation of a dishwasher with pro-
gram control, in which the program steps are vari-
able depending on the degree of opaqueness of the
washing solution,
characterised in that

a first program structure can be selected for
easily cleaned domestic soiled items and a sec-
ond program structure can be selected for
burned-on and/or dried-on domestic soiled
items, whereby

the degree of opaqueness of the washing solu-
tion is measured by means of an optical sensor
according to transparency and foam formation
of the washing solution,

in the first program structure at least the wash-
ing duration is variable in the program steps,
according to said measures and in the second
program structure the washing solution is heat-
ed, at least in pre-washing to a defined temper-
ature according to said measures.

2. Method according to Claim 1,
characterised in that
in the first program structure the washing duration
is varied depending on the measurement values
measured by the sensor.

3. Method according to Claim 1 or 2,
characterised in that
changing of the water between the'program steps
can be either inhibited or effected depending on the
measured opaqueness in the first program struc-
ture.

4. Method according to one of Claims 1 to 3,
characterised in that
in the case of a large amount of foam being formed
in the first program structure a defined amount of
water can be added to each program step.

5. Method according to one of Claims 1 to 4,
characterised in that
in the second program structure, the cleaning can
be optimised using the smallest possible amount of
water and energy in the pre-defined time-frame de-



5 EP 0972 487 B1 6

pending on the sensor measurement values.

Method according to Claim 5

characterised in that

the pre-washing process is prematurely discontin-
ued in the second program structure only in the
case of a small degree of opaqueness during pre-
washing and a change of water for the following pro-
gram step is inhibited, whereas the amount of water
is varied in the case of increased opaqueness.

Method according to Claim 6,

characterised in that

in the case of a curtailed pre-washing process, the
time saved is added to the subsequent program
steps.

Patentanspriiche

1.

Verfahren zum Betreiben einer Geschirrspilma-
schine mit Programmsteuerung, bei der in Abhan-
gigkeit des Triibungsgrades der Splllauge die Pro-
grammeschritte variierbar sind,

dadurch gekennzeichnet,

dass eine erste Programmstruktur fur leicht zu rei-
nigende und eine zweite Programmstruktur fur an-
gebrannte und/oder angetrocknete Haushaltan-
schmutzung von Spllgut wahlbar ist, wobei mittels
eines optischen Sensors der Tribungsgrad der
Spiillauge nach Transparenz und Schaumbildung
der Spillauge gemessen wird,

dass in der ersten Programmstruktur zumindest die
Splldauer in den Programmschritten entsprechend
der Messungen veranderbar ist, und

dass in der zweiten Programmstruktur zumindest
beim Vorsplilen die Spillauge auf eine bestimmte
Temperatur entsprechend der Messungen aufge-
heizt wird.

Verfahren nach Anspruch 1,

dadurch gekennzeichnet,

dass in der ersten Programmstruktur die Splildauer
in Abhédngigkeit von den vom Sensor erfalten
Messwerten verandert wird.

Verfahren nach Anspruch 1 oder 2,

dadurch gekennzeichnet,

dass abhéngig von der gemessenen Tribungin der
ersten Programmstruktur ein Wasserwechsel zwi-
schen den Programmschritten ausgeblendet oder
vorgenommen wird.

Verfahren nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet,

dass bei starker Schaumbildung in der ersten Pro-
grammstruktur jedem Programmschritt eine be-
stimmte Wassermenge zugegeben werden kann.
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5.

Verfahren nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet,

dass in der zweiten Programmstruktur abhéngig
von den Sensor-Messwerten im vorgegebenen
Zeitrahmen die Reinigung bei mdglichst geringer
Nutzung von Wassermenge und Energie optimiert
wird.

Verfahren nach Anspruch 5,

dadurch gekennzeichnet,

dass nur bei geringer Tribung beim Vorspilen in
der zweiten Programmstruktur der Vorspul-Vor-
gang vorzeitig abgebrochen und ein Wasserwech-
sel zum folgenden Programmschritt ausgeblendet
wird, wahrend bei erhéhter Trilbung die Wasser-
menge variiert wird.

Verfahren nach Anspruch 6,

dadurch gekennzeichnet,

dass bei verklrztem Vorspll-Vorgang die einge-
sparte Zeit den nachfolgenden Programmschritten
hinzugeflgt wird.

Revendications

Procédé de commande d'un lave-vaisselle par une
commande programmeée, dans lequel les pas de
programme sont variables suivant le degré d'opa-
cité de la solution de lavage,

caractérisé en ce que

une premiere structure de programme peut
étre sélectionnée pour les articles domestiques sa-
lis faciles a nettoyer, et une seconde structure de
programme peut étre sélectionnée pour les articles
domestiques salis grillés et/ou séchés,

dans lequel le degré d'opacité de la solution
de lavage est mesuré par un capteur optique en
fonction de la transparence et de la formation de
mousse de la solution de lavage, dans la premiére
structure de programme, la durée de lavage au
moins est variable parmi les pas de programme en
fonction de ces mesures, et, dans la seconde struc-
ture de programme, la solution de lavage est chauf-
fée, au moins dans un prélavage, a une températu-
re prédéterminée en fonction de ces mesures.

Procédé selon la revendication 1,

caractérisé en ce que

dans la premiére structure de programme, la
durée de lavage varie avec les valeurs des mesures
obtenues par le capteur.

Procédé selon la revendication 1 ou 2,
caractérisé en ce que
le changement de I'eau entre les pas de pro-
gramme peut étre empéché ou réalisé suivant'opa-
cité mesurée dans la premiére structure de pro-
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gramme.

Procédé selon I'une des revendications 1 a 3,
caractérisé en ce que
dans le cas de la formation d'une grande 5
quantité de mousse dans la premiére structure de
programme, une quantité déterminée d'eau peut
étre ajoutée a chaque pas de programme.

Procédé selon l'une des revendications 1 a 4, 10
caractérisé en ce que
dans la seconde structure de programme, le
nettoyage peut étre optimisé par utilisation de la
plus petite quantité possible d'eau et d'énergie dans
le systéme temporel prédéfini en fonction des va- 15
leurs des mesures des capteurs.

Procédé selon la revendication 5,

caractérisé en ce que

l'opération de prélavage est interrompue de 20
fagon prématurée dans la seconde structure de pro-
gramme uniquement dans le cas de l'obtention d'un
faible degré d'opacité pendant le prélavage et un
changement d'eau pour le pas suivant de program-
me est interdit, alors que la quantité d'eau varie 25
dans le cas d'une opacité accrue.

Procédé selon la revendication 6,

caractérisé en ce que

dansle cas d'une opération raccourcie de pré- 30
lavage, le temps économisé est ajouté au pas sui-
vant du programme.
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