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deposits of the flat filter (7) are floated, increasing the power of the circulation pump (4) in order to draw the floating deposits into

the discharge section (10).
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DISHWASHER AND CORRESPONDING METHOD FOR OPERATING IT

DESCRIPTION:

Dishwasher and method for operating a dishwasher

The p‘reser\lt invention relates to a dishwasher comprising a
washing chamber, a water collection sump, a circulation pump, a
circulation filter system with a flat filter arranged between
the washing chamber and the water col lection sump and a
discharge section arranged between a discharge pump and the
washing chamber. Further, the invention relates to a

corresponding method for operating the dishwasher.

Such a dishwasher is e.g. known from EP 222 306 Al. The water
collection sump communicates with the washing chamber through a
fine-mesh flat filter. The flat filtex retains particulate
matter carried by the water flowing £ rom the washing chamber
into the water collection sump. It therefore prevents that the
particulate matter enter the circulat ion and biock the nozzles
of the.spraying arms. The flat filter is formed with an opening
for a discharge section throﬁgh which the interior of the
washing chamber communicates with the intake of the discharge
pump . Thé discharge section usually houses a coarse sieve,

which serves the main purpose of feté.ining large particles,

‘which might otherwise obstruct or'darnage the rotor of the

discharge pump.

The known dishwasher is provided withh nozzle means directing a
water jet onto the surface of the flat filter for the cleaning
of the flat filter.

It is an object of the present invention to provide a

dishwasher with an improved filter cl eaning mechanism.
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This object is achieved according to the invention with a
dishwashing machine as claimed in claim 1, which is
characterized in that the dishwasher is provided with a filter
cleaning mode comprising the steps of:

- decreasing the power of the circulation pump in such a way
that the water level in the water collection sump increases and
at least some of the deposits of the flat filter are floated

- increasing the power of the circulation pump in order to draw
the £loating deposits into the discharge section.

A corxesponding metlﬁod for operating a dishwasher is indicated

in claim 11.

The dishwasher according to the invention comprises a filter
cleaning mode in which the cleaning of the flat filter is

performéd by means of a smart control of the circulation pump. .

The cleaning is performed in at least two steps. In a first
step, the circulation pump power is decreased. The expression
,decreasing"™ is used here in a broad sense, i.e. to staté that
the circulation pump power is reduced in such a way that 'the
water level in the water collection sump increases. The
expr‘essién ,,dec(reaéing“ .includes a switching off of the
circulation pump. When the water 1éve1 increases above the
surface of the flat filter, the deposits of the flat filter are
floated, 'iv.e. are lifted by the water.

Then, in the second step, the circulation pump pdwer is
increased again. The expression ,increasing® is also used in &
broad sense here, i.e. to state that the circulation pump power
is enhanced in such a way that the water level in the water
collection sump decreases. The expression ,increasing™ includes

a switching on of the circulation pump. In the second step the

floating deposits are drawn into the discharge section and the

water level decreases below the flat filter. This leads to a

transport of the deposits from the flat filter to the discharge

.section.
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The invention has several advantages. It is a very easy, cheap
and reliable way of cleaning the filters. In addition, no
further means are necessary for cleaning the filters. Besides,

it offers a lot of flexibility for cleaning the filters.

The invention overcomes the prejudice that the water level in
the water collection sump should always be below the level of
the flat filter. This prejudice is based on the assumption that
deposits which have settled on the flat filter should be kept

there and should not float around anymore.

According to a preferred embodiment of the present invention,
the filter cleaning mode comprises the steps of:
- switching off the circulation pump in such a way that the

water level in the water collection sump increases and at least

" some of the deposits of the flat filter are floated

- éwitching on the circulation pump in order to draw the

. floating deposits into the discharge section.

The switchinhg off of the circulation pump is eguivalent to -
decreasing the circulation pump power to zero. The switching
off has a very advantageous' cléaning effect. In this preferred
embodiment of the invention the water f£lows in the opposite
direction compared with the water flow during a cyclé with a .
running circulation pump. In other words, the water flows from
the water collection sump towa;:ds the flat filter and the
washing chamber. This back sloshing water leads to a very
advantageous cleaning of the flat filter. In addition, the
water level increases very guickly when the circulation pump is
switched . off. This results in a advantageous floating'of the

deposits which have settled on the surface of the flat filter.

As soon as the deposits of the flat filter float, the
circulation pump is switched on again. When the circulation
pump starts up, the water level decreases below the surface of

the flat filter and the floating deposits are drawn into the
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discharge section. Thé start up of the circulation pump should
preferably be very fast in order to optimise the cleaning
effect. The faster the start up of the circulation pump, the
better is the transport of the floating deposits from the flat

filter into the discharge section.

A further advantage of this preferxed embodiment is that the

time for cleaning the filters is very short.

According to another exemplary embodiment of the invention, the
steps decreasing the circulation pump power and increasing the
circulation pump power are performed at least twice in the
filter cleaning mode. This means that the dishwashing machine
is provided with a filter cleaning mode which performs at least
the ,decreasing-increasing-decreasing-increasing" steps of the
circulation pump power. These repeated and successive cleaning -
steps intensify the filter cleaning effect. The number of
repetitions may be chosen as a fun.ction‘of the loading of the
filters, or in other words in depemdence on the clogging of the

filters. The more the filters are loaded or clogged

‘respectively , the more often the cleaning steps should be

repeated.

According to another preferred embodiment of the invention, the
dishwasher comprises several cleaning phases and at least one
of the cleaning phases comprises at least one break for

performing the filter cleaning mode.

Such cleaning phases are e.g. a prewash phase, a main wash
phase, a cold rinse phase and a hot rinse phase. According to
this preferred embodiment at least one of these phases
comprises a brea‘k. ‘In this break the filter system is cleaned
by means of the filter cleaning mode. This prevents a loading
or clogging respectively of the fi lter system during these
phases. In known dishwashers the cleaning of the filter system
is only performed between the different cleaning phases.

However, in particular with very dirty dishes, it may happen
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that the filters get very loaded or even blocked during one of
the cleaning phases. The intermediate cleaning breaks according
to this preferred embodiment of the invention prevent a loading

of the filters during the cleaning phases.

According to another preferred embodiment of the invention, the
main wash phase comprises at least one break for performing the
filter cleaning mode.

As the main wash phase is usually the cleaning phase which
produces the maximum load of the filters, it is advantageous to

perform a cleaning break during the main wash phase.

According to another preferred embodiment of the invention, at
least one of the cleaning phases comprises periodical breaks
for performing the filter cleaning mode. This periodical
cléaning' of the filters improves the cleaning effect further

and prevents a blocking of the filters during a cleaning phase.

According to another preferred embodiment of the invention, the
p'ower of the circulation pump is controlled in such a way that
the water level in the water collection sump is below the flat
filter with the exception of the break for performing the

filter cleaning mode.

During the normal dish cleaning parts of the cleaning phase,
the ‘circulation pump runs and the water circulates between the
washing chamber and the watexr collection sump.l During these
normal dish cleaning parts of the cleaning phases, the water
level in the water collectiom sump is kept below the flat
filter. However, in the intermediate,'break or breaks in which
the circulation pump is switched off or the power of the
circulation pump is decreased, the water level in the water
collection sump increases above the surface of the flat filter
in order to float the deposits of the flat filter.
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According to another preferred embodiment of the invention, tThe
duration of the respectiwe breaks in which the filter cleanimng
mode is performed is substantially shorter than the duration of

the respective cleaning phases.

The duration of the breaks is mainly determined by the time
which is necessary to increase the water level in the water
collection sump above the surface of the flat filter. The moxe
loaded the filter system of the dishwasher is, i.e. the more
deposits have settled on the surface of the filters, the longer
the water needs to reach the level of the flat filter when the
circulation pump is switched off or the power is decreased.

The dishwasher is preferably provided with a water level sensor
which measures the water level in .the water collection sump and
sends a signal to a contxol unit of the dishwasher when the
water level has reached a predetermined level above the
surface of the flat filter. But in total,‘ the duration of the
intermediate filter cleaming breaks is usually substantially

shorter than the duratiom of the respective cleaning phases. A

" typical duration of the main wash phase is e.g. 1 hour, while a

typical duration of a filter cleaning break is in a range
between a few seconds and a few minutes.

According to another preferred embodiment of the invention, the
dishwasher comprisés a turbidity sensor for measuring the
turbidity of the circulating water. The filter cleaning mode is

activated as a func.tion‘ of the measurements of, the turbidity

. Sensor.

In this preferredKembodiment of the invention, the filter
cleaning mode is activated automatically when the turbid;ity' of
the circulating water reaches a predetermined treshhold. This
embodiment ensures for all kinds of dishes that the filters are
not blocked up, but cleaned on time. Besides, it guarantees a
very efficient use of the filter cleaning mode, as it is only

activated when it is necessary.
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The turbidity sensor is arranged somewhere in the water
circulation cycle, preferably in the water collection sump.
When the turbidity of the circulating water has reached the
predetermined treshhold, the turbidity sensor sends a control
signal to a control unit of the dishwasher and the filter
éleaning mode is started.

According to another preferred embodiment of the invention, the
filter cleaning mode is performed between the cleaning phases,
in particular between the main wash ‘phase and the rinsing

phase.

This preferred embodiment has the advantage that the cleaning
phases do not have to be interrupted by intermediate breaks.
The filter cleaning mode is performed during the breaks between
the different cleaning phases. This preferred embodiment of the
invention is in particular useful when a cleaning of the
filters is not necessary dulring‘the cleaning phases, e.g. when

the dishes are only slightly dirty.

It may be seen as the gist of the present invention that a
cleaning of a dishwasher’'s filter system can be achieved by a
specific pulsed water level in the water collection sump. The
pulsed water level may be achieved by a pulsed control of the
circulation pump power. The upper amplitude of the water level
pulse should be above thé surface of the flat filter and the
lower amplitude of the watexr level should be below the surface
of the flat filter. '

These and other aspects of the present invention will become
apparent from and elucidated with reference to the embodiments

described hereinafter.

Exemplary embodiments of the present invention will be
described in the following, with reference to the following

drawings:
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Fig. 1 shows a schematic vertical section of a dishwasher

according to the invention

Fig 2 shows schematically a cycle profile of a dishwashing
program with the power of the circulation pump and the

temperature of the water for rinsing

Figure 1 shows schematically a vertical section through a
dishwasher according to the invention. The dishwasher comprises
a washing chamber 1, which is only partially shown. The bottom
of the washing chamber 1 is formed with a water collection sump
2 for collecting the washing and rinsing water. Located in the
sump 2 is the intake section 3 of a circulation pump 4 for the
supply of water to a lower rotating spray arm 5 and a not shown
uppeir"rotating spray arm for spraying the water onto the not

shown dishes to be washed in a known manner.

Disposed in the washing chamber 1 is a circulation filter
system which is installed in the flow path of the water sprayed
onto the not shown dishes and flowing back into the sump 2 for
being recirculated by the circulation pump 4. The circulation
filter system comprises a fine mesh flét filter 7 as a first

part below the lower spray arm 5.

The flat filter ‘7 ié formed with a frustoconical portion
housing a removable large coarse sieve 8 of a corresponding
shape installed in the flow path of the water from the wéshing
chamber 1.to the discharge section 10 of a discharge pump 11.
The coarse sieve 8 protects the discharge pump 11 from coarse
impurities, such as bits of glass, bones and the like which
might otherwise obstruct or even damage the dischargé pump 11.
The frustoconical portion also houses a fine mesh filter 9

which forms the second paxrt of the recirculation filter system.

The dishwasher as shown in Fig. 1 also comprises a electrical
control unit 12 for controlling the course of the dishwashing

programs. The control unit 12 is coupled with a turbidity
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sensor 13, which is arranged in the water collection sump 2.
The turbidity sensor 13 measures the turbidity of the
circulating water and delivers a measurement signal to the
control unit 12. The control unit 12 is further coupled with
thé circulation pump 4 and the discharge pump 11 and deliwvers
control signals to the circulation pump 4 and the discharge

pump 11.

Fig. 2 shows schematically an exemplary embodiment of a cycle
profile of a dishwashing program, which may run on a dishwasher
according to the inventiorxr as shown in Fig. 1. In the |
explanations of the cycle profile, reference is made to the
parts of the dishwasher of Fig. 1. The cycle profile is shown

in a very simplified way.

In Fig. 2, the ordinate represents the time t, while the
abscissa represents the temperature T of the water for ri'rising
and the circulation pump power P of the circulation pump <. The
curve A shows the temperature T of the water for rinsing and
curve B the corresponding circulation pump pbwer P. The
representation of the cycle préfile is nof true to scale. The
cycle profile of Fig. 2 compriées a prewash phase I, ‘a madin
wash phase II, a cold rinse phase III, a hot rinse phase IV and
a drying phase V. At time t,, the program starts with a prewash
phase and water for rinsimg is filled into the dishwasher . At
time t;, the f£illing is completed and the circulation pump 4 is
started. Thus, the water is circulated by means of the
circulation pump 4. At time t,, the circulation pump 4 is
switched off and the discharge pump 11 is switched on. The
discharge pump 11 pumps out  the water for'rins’ing. ‘This is
finished at time t,. At time t,, the .mainwash phase starts and ‘
fresh water for rinsing is filled into the dishwasher. At time
ts, the filling is finished and the circulation pump 4 is
switched on again. At time ts, the mainwash phase is inter rupted
by a short intermediate filter cleaning break to perform a
filter cleaning mode. During the filter cleaning mode the

circulation pump 4 is switched off. This results in a back
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sloshing of the water in the water collection sump 2 and the
water flows in the opposite direction, i.e. from the water
collection sump 2 towards the washing chamber 1. Thus the water
gathers in the water collection sump 2 and the water level
increases. Due to the increasing water level, the fine mesh
filter 9 and the coarse sieve 8 are cleaned first. With a
further increase of the water level the flat filter 7 is also
cleaned. Due to the increasing water level, the deposits of
the coarse sieve 8, the flat filter 7t and the fine mesh filter

9 are floated. The circulation pump 4 is switched off

preferably until thé water level in the water collection sump 2
has increased to a level above the whole flat filter 7 in order
to float the deposits of the whole flat filter 7. This
preferred water level is indicated as level ,L“ in Fig. 1. At
time ts, the water level has reached this level ,L“ above the
surface of the flat filter 7. Now the circulation pump 4 is
switched on again. The‘direction of the water flow turns
therefore again and the water level starts to decrease. The
floating deposits of the flat filter 7 are drawn into the
discharge section 10 of the dishwasher and do not load the flat
filter 7 anymore. The time interval between ts arid ts may be
predetermined in advance by the specific cléaning program which
is controlled by.the« control unit 12. Advantageously the time
interval between t; and ts is set by the control unit 12 as a
function of the time necessary to increase the water level on
the level ,L“ above the surface of the flat filter 7. This time
interval is in particular dependent on the loading of the flAat
filter 7, the coarse sieve 8 and the fine mesh filter 9. It may
vary between a few seconds and several }ninutes. The more loaded
the flat filter 7, the coarse sieve 8 and the fine mesh filter
9 aré,' the longer is the time to increase the water level above
the surface of the flat filter 7. Advantageously, there are |
arranged not shown water level sensors in the washirig chamber
1, which send a signal to the control unit 12 when the water
level has reached the desired level ,L“. Between time ts and ’
t;, the normal main wash program cdntinues, but with cleaned

filters thanks to the previous intermediate filter cleaning
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break. At time t, starts amother filter cleaning break and the
circulation 4 pump is switched off again. The water level in
the water collection sump 2 increases again and with the
increasing water level the coarse sieve 8, the fine mesh filter
9 and the flat filter 7 are cleaned and the deposits start to
float. At time t,, the water level has reached again the level
,L* above the surface of the flat filter 7 and ‘the circulation
pump 4 is switched on again. The direction of the water flow
turns again and the water level starts to decrease. The
floating deposits are transf:orted with the flowing off water
into the discharge sectiora 10 of the dishwasher and do not load
the flat filter 7 and the fine mesh filter 9 anymore. The
normal main wash program continues again between time te and t..
An additional filter cleaming break during the mainwash program
is provided between time ts and time t,. At time ti another
intermediate filter cleaniné break starts. During this break
the circulation pump 4 is switched on and off twice. At time
ti:, the circulation pump 4 is switched off. At time t,,, it is
switched on. At time ti,, 4t is switched off and at time ti,, it
is switched on again. This repetition of the filter cleaning
steps intensifies the filter cleaning effect. At time t;s, the
mai\n wash program ends. The circulation pump 4 is switched off .
and the water for rinsing is pumped out by means of the
discharge pump 11. The water collection sump 2 is then filled
again with fresh water, the cold rinse phase starts and is
performed in the known mamner. \

At time t,s the cold rinse phase ends. Now again the dirty
waEer is, pumped‘off by means of the discharge pump 11 and fresh
water is filled into the water collection sump 2. Then the hot

rinse phase is performed wuntil time t.;. The dishwashing

' program ‘finally ends by a drying phase, which ends at time tie.

The clc\aaned and dried dishes .can now be taken from the washing

chamber by the user.

In the above described exemplary embodiments of the invention,

the filter cleaning mode is only performed in the mainwash
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phase II of the cleaning program and in periodical time

intervals of e. g. 10 minutes.

According to other exemplary embodiments of the present
1nventlon, the filter cleaning mode may be also performed in
the prewash phase I arad/or the cold rinse phase III and/or the
hot rinse phase IV of the cleaning program. Generally the
filter cleaning mode may advantageously be used in all phases
in which water is circulated by means of the circulation pump.
According to other exemplary embodiments of the present
invention, the repetitions of the filter cleaning steps as
shown between time t.,; and time t., may be performed in all
filter cleaning breaks. The number of repetitions can also be
3, 4 or more. Accordimng to other exemplary embodiments of the
present invention, the number of repetitions is chosen in a
flexible way as a function of the loading of the filte:;s or the -

turbidity of the circulating water.

According to another exemplary embodiment of the present
invention, the filter cleaning mode is not performed in
periodical time interwals, but as a function of the turbidity
measurements of the turbidity sensor 13. The turbidity senéqr
13 measures the turbidity of the circulating water. When the
turbidity has reached a predetermined treshhold, the turbidi ty
sensor 13 sends a control signal to the control unit 12 and the
control units 12 init iates the filter cleaning mode. This ‘
exemplary embodiment of the invention offers a lot of
flexibility. The filter 'cléaning mode is only performed whera
necessary, but it also enéures under all circumstances that the
flat filter 7, the coarse sieve 8 and the fine mesh filter =3
are not getting overloaded. This ensures ari optimal performance

of the dishwashing process.

The above described exemplary embodiments of the invention rmay .

also be combined in s everal advantageous ways.
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CLAIMS:

A dishwasher comprising a washing chamber, a water
collection sump, a circulation pump, a circulation filter
system‘with a flat filter arranged between the washing
chamber and the water col lection sump and a dischargé
section arranged between a discharge pump and the washing
chamber, characterized in that the dishwasher is provided
with a filter cleaning mode comprising the steps of:
- decreasing the power of the circulation pump (4) in such a .
way that the water lewel in the water collection sump
(2) increases and at least some of the deposits of the .
flat filter (7) are floated
- increasing the power of the circulation pump (4) in ordex
to draw the floating deposits into the discharge sectiom
- (10).

The dishwasher as claimed in claim 1, characterized in that

‘the filter cleaning mode comprises the steps of:

- switching off the circulation pump (4) in such a way
that the water level in the water collection sump (2) .
increases and at least some of the deposits of the flat
filter (7) are floated

- switching on the circulation pﬁmp (4) in order to draw

the floating deposits into the discharge section (10).

The dishwasher as claimed in claim 1 or claim 2,
characterized in that in the ‘filter cleaning mode the steps
decreasing the power of tthe circulation pump (4) and
increasing the power of the circulation pump (4) are

performed at least twice.

The dishwasher as claimed in one of the preceding claims,
characterized in that the dishwasher comprises several
cleaning phases and that at least one of the cleaning phas es

comprises at least one break for performing the filter
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14
cleaning mode.

The dishwasher as claimed in claim 4, characterized -4in that

the power of the circulation pump (4) is controlled in such

a way that the water level in the water collection sump (2)

is below the flat filter (7) with the exception of the break

for performihg the filter cleaning mode.

The dishwasher as claimed in claim.4, characterized in that
at least one of the cleaning phases comprises periodical

breaks for perfoxrming thé filter cleaning mode.

The dishwasher as claimed in one of the claims 4, 5 or 6,
characterized in that the duration of the respective breaks
in which the fil ter cleaning mode is performed is

substantially shorter than the duration of the respective

v

The dishwasher as claimed in claim 4, characterized in that

the main wash phase comprises at least one break for

performing the £ilter cleaning mode.

The dishwasher as claimed in one of the preceding claims,
characterized irn that the dishwasher comprises a turbidity
sensor (13) fpr measuring the turbidity of the circulating
water and that the filtér cleaning mode is activated as a
function of the measurements of ‘the turbidity sensox (13).
The dishwasher as claimed in one of the preceding claims,
characterized in that .the filter cleaning mode is performed
between the cleaning phases, in particular between the main

wash phase and the rinsing phase.

.A method for operating a dishwasher comprising a washing

chamber, a watexr collection sump, a circulation pump, a
circulation filter system with a flat filter arranged

between the washing chamber and the water collectiom sump,
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and a discharge section arranged between a discharge pum§

and the washing chamber, characterized im that a filter

cleaning mode is performed for cleaning tthe circulation

filter system and that the filter cleanirag mode comprises

the steps of: - | A

-  decreasing the power of the circulation pump (4) in such
a way that the water level in the water collection sump
(2) increases and at least some of the deposits.of the
flat filter (7) are floated

- increasing the power of the circulation pump (4) in
order to draw the floating deposits imto the discharge

section (10).
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