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Description

[0001] The present invention refers to a household
dishwashing machine.

[0002] As known, household dishwashing machines
generally comprise a box-type structure defining a wash-
ing chamber, wherein an upper loading basket and a low-
er loading basket are housed, for containing the crockery
to be washed.

[0003] Below each loading basket, a spraying element
is provided, rotating around a substantially vertical axis,
which hits the crockery placed in the overhanging basket
with a plurality of washing liquid jets; to this purpose, a
special circulation pump actuated by an electric motor
supplies pressurized liquid to the sprayers.

[0004] According to some known solutions, the hy-
draulic circuit of the dishwashing machine is designed
for performing the execution of a washing cycle by sup-
plying with water one sprayer only or by supplying with
water both sprayers in an alternate way.

[0005] The first solution is typical for those cases
where the dishwashing machine should be able to per-
form a so-called "half load" washing program, i.e. when
only one basket is used, containing a restricted number
of crockery items, and only the sprayer associated to the
basket in use has to be supplied with the washing liquid.
An embodiment of this type is known for example from
the document EP-A-0 772 995.

[0006] The second cited solution, relating to the alter-
nate supply of the sprayers, is presently spreading out
for dishwashing machines and has essentially the aims
of:

- allowing the use of only one circulation pump for both
sprayers, with an electric motor of relatively small
dimensions (it is clear, in fact, that if the pump has
to supply water to two sprayers simultaneously, its
motor must have a higher power, and consequently
larger dimensions);

- reducing noisiness of the machine in operation,
which is caused by the impact of the liquid jets from
the sprayers against the wash-tub walls;

- saving water and power consumption to a certain
extent.

[0007] Examples of dishwashing machines having an
alternate water supply to the sprayers are described in
FR-A-2.505.643, EP-A-237.994, FR-A-2.443.231.
[0008] In general, in the above first solution, an inter-
cepting device is provided, for the washing liquid flow,
coming from the circulation pump and directed to one of
the two supply branches of the sprayers; this intercepting
device, appropriately controlled by the machine control
system, keeps the above branch of the hydraulic circuit
constantly closed, so that only the sprayer associated to
the basket actually in use receives the liquid for the whole
duration of the washing program.

[0009] In the second solution, vice-versa, a flow de-
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flector is provided, apt to convey the liquid alternatively
to one of the above two branches; in this case, the ma-
chine control system instructs the flow deflecting device
to open and close both branches of the hydraulic circuit,
in alternate sequences; thus, the washing cycle is per-
formed with alternate water supply to the upper and lower
sprayer with the liquid at a preset temperature, wherein
a certain amount of detergent is dissolved.

[0010] Document EP-A-0 962 183 shows a dishwash-
ing machine provided with at least one weight sensor, in
order to identify the presence or absence of the crockery
item in a basket, for controlling the washing process: if
there are crockery items in a basket the dishwashing ma-
chine will spray the corresponding basket, if there is only
a partial loading of the basket then the dishwashing ma-
chine will spray the zone of the basket in which there are
the crockery items, if the basket through the weight meas-
urement proves to be empty, then the machine will not
spray such a basket. In this case any changing in the
washing process takes place only in dependence of the
presence or absence of crockery items in the basket,
despite the type of the same.

[0011] Document GB 1532884 shows a dishwashing
machine in which two rotary spray arms are fed from a
common pump via a distributer for the manual control of
the rate of supply of cleaning liquid by each arm inde-
pendently of any machine programme such that different
types of, or differently soiled, articles can be placed in
different baskets and can be washed simultaneously.
[0012] Inthissolutionthefirstspray armisfedindirectly
via the second arm by means of a jet, and therefore if
the second is not fed, the first could not be fed on its way.
[0013] Itis also known that, in order to efficiently wash
pots and pans or other very dirty crockery, a considerable
pressure of the washing liquid is required; consequently,
the electric motor actuating the circulation pump should
practically operate at its maximum power.

[0014] On the contrary, in order to wash fragile crock-
ery items, such as crystal glasses or porcelains, it is ad-
visable to use a lower pressure than usual, to avoid that
the power of the liquid jets from the sprayers may cause
damages to the crockery, such as breakage or splitting.
[0015] Based on the above consideration, household
dishwashing machines have been developed, which al-
low to change the pressure of the washing water to both
sprayers.

[0016] These solutions, known from example from the
documents I1T-B-1.273.149 and IT-U-TO94U000053,
provide for the intervention with appropriate control
means on the electric motor of the circulation pump, to
change the number of revolution, or r.p.m. value, in func-
tion of the desired pressure.

[0017] However, washing machines equipped with an
r.p.m. adjusting system of the pump motor as mentioned
in the above lItalian documents, offer little flexibility as a
whole.

[0018] In fact, if the user, on one hand, has the capa-
bility of selecting in a simple and accurate way the desired
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washing power, on the other hand, the user is compelled
to wash crockery items having substantially homogene-
ous hardiness features; in other words, the user should
only load in the dishwasher fragile crockery items requir-
ing a relatively low pressure of the washing liquid or, al-
ternatively, only standard or resistant crockery items,
which can be washed at higher pressures.

[0019] Another problem of the prior art relates to the
fact that to the treatment of different crockery items con-
tained in the two baskets is anyway practically performed
with a liquid having the same temperature and same
amount of dissolved detergent, also in the instance of
alternate washing; also the times of spraying both bas-
kets do not change from each other, independently from
their crockery contents. In other words, known dishwash-
ing machines do not allow for obtaining a real diversified
treatment of the contents of both baskets during one
same operating cycle.

[0020] The present invention has the aim of solving
the above drawbacks of the prior art and providing a dish-
washing machine comprising at least two sprayers, in
which the capability is offered to the user of changing, in
an easy and simple manner, one or more characteristics
of the liquid flow exiting said sprayers, eventually also in
an independent way from each other.

[0021] Within this general frame, a first aim of the
present invention is that of providing a dishwashing ma-
chine which allows for the selection of diversified washing
powers for the two sprayers.

[0022] A second aim of the present invention is that of
providing a dishwashing machine which allows for spray-
ing, from a first sprayer, a liquid having a different tem-
perature with respect to the liquid sprayed from a second
sprayer.

[0023] A third aim of the present invention is that of
providing a dishwashing machine which allows for spray-
ing, from afirst sprayer, a liquid having a differentamount
of dissolved detergent with respect to the liquid sprayed
from a second sprayer.

[0024] A fourth aim of the present invention is that of
providing a dishwashing machine in which, in the course
of a same operating cycle, the duration of the treatment
of the contents of a first basket can be different from the
duration of the treatment of the contents of a second bas-
ket.

[0025] A further aim of the present invention is that of
providing such a dishwashing machine which, though
having a high versatility of use, is easy to use and to
program by a user.

[0026] A further aim of the present invention is that of
providing such a dishwashing machine which has a low
manufacturing cost and uses simple, cost effective and
reliable components.

[0027] One or more of said aims are reached, accord-
ing to the present invention, by a dishwashing machine
incorporating the features of the annexed claims, which
form an integral part of the present description.

[0028] Aims, features and advantages of the present
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invention will become apparent from the following de-
tailed description and annexed drawings, which are sup-
plied by way of non limiting example, wherein:

- Fig. 1 shows a schematic section of a dishwashing
machine, according to the present invention;

- Fig. 2 shows schematically the control panel of the
dishwashing machine represented in Fig. 1;

- Fig. 3 shows schematically a portion of the control
system of the machine represented in Fig. 1.

[0029] Fig. lillustrates in a schematic way a dishwash-
ing machine according to the present invention.

[0030] Inthis figure, reference 1 indicates the washing
chamber of the machine, being equipped with a lower
collecting sump, indicated with 2; reference 3 indicates
a washing pump or circulation pump, having a suitable
electric motor, being commonly known.

[0031] Reference 3A indicates the suction branch of
the above pump, which draws out washing liquid from
the sump 2; the pump 3 forces then the washing liquid,
through its delivery branch 3B, into an hydraulic circuit
comprising a first branch 4 for supplying a lower sprayer
5 and a second branch 6 for supplying an upper sprayer
7; the baskets 8 and 9 rest in a known way over each
sprayer.

[0032] Reference 10 indicates a flow deflector, of the
known type, which is located between the inlets of the
two branches 4 and 6, and is appropriately controlled by
the machine control system, as it will become apparent
later. The flow deflector 10 is capable of assuming at
leasttwo different alternative operating conditions, in par-
ticular:

- aclosure condition of the branch 4, being represent-
edin Fig. 1, with simultaneous opening of the branch
6;

- aclosure condition of the branch 6, being indicated
by the dotted line in Fig. 1, with simultaneous opening
of the branch 4.

[0033] The flow deflector 10 can be controlled by the
machine control system to ensure alternate supply to the
sprayers 5 and 7.

[0034] Reference 11 indicates a heating element for
the washing liquid and reference number 12 indicates a
detergent dispensing device, both being of known man-
ufacture and operation.

[0035] In Fig. 2 reference 20 indicates as a whole the
control panel of the dishwasher shown of Fig. 1, located
in the front upper part of the machine cabinet.

[0036] The panel 20 comprises a main on/off switch of
the machine, indicated with 21, whereas 22 indicates a
knob for selecting a washing cycle among a range of
possible cycles, such as for example a soaking cycle (i.e.
a simple rinsing of the crockery in order to postpone a
real proper washing to a later time), a standard cycle, an
intensive cycle, a short cycle.
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[0037] Reference 23 indicates a push-button for start-
ing the program, which is used for starting the washing
cycle previously selected with the knob 22.

[0038] References 24 and 25 indicate two slider selec-
tors, of the known type, for the independent selection of
the pressure of the jets delivered by the sprayer 5 and
sprayer 7, respectively; in the given example, selectors
24 and 25 are provided to set the washing power of the
crockery contained in the baskets 8 and 9, which is ob-
tained adjusting the r.p.m. value of the motor of the pump
3.

[0039] Proper indications for the user are associated
to the various positions that can be taken by the selectors
24 and 25, representing the type, and therefore the fra-
gility degree and/or the type of dirt of the crockery con-
tained in the relevant basket 8 or 9.

[0040] Therefore, selectors 24 and 25 are provided to
supply the machine control system with primary informa-
tion, i.e. indicating the type of crockery, based on which
the control system self-adjusts the washing pressure or
power for the sprayers. For example, each selector can
provide information relating to the following types of
crockery: very delicate crockery, delicate crockery,
standard crockery, resistant crockery.

[0041] Finally, reference 26 indicates a visualizing de-
vice or display, such as a liquid crystals display, apt to
highlight information of different nature, such as the
names of the operating programs that have been select-
ed and/or can be selected by the knob 22 and some op-
erating parameters of the machine, such as the water
hardness degree detected in a known way, the residual
duration time of a washing cycle, the suggested amount
of detergent, and so on.

[0042] Fig. 3 illustrates schematically a portion of the
control system of the dishwashing machine according to
the present invention.

[0043] Inthe example, such a control system is of the
electronic type comprising a microcontroller, indicated
schematically with MC.

[0044] This microcontroller MC has appropriate mem-
ory means, wherein the various operating programs of
the dishwashing machine are codified, as well as the in-
structions required for performing the various functions
that the latter is able to carry out.

[0045] As it can be seen, the two selectors 24 and 25
are connected to appropriate inputs of the microcontroller
MC through known ways and means.

[0046] Afirstand a second output of the microcontrol-
ler MC are provided for the control of the operation of the
flow deflector 10 and the display 26, according to known
procedures and means.

[0047] Athird and afourth output of the microcontroller
MC are provided for the control of the heating element
11 and the detergent dispensing device 12 according to
known procedures and means.

[0048] A fifth output of the microcontroller MC is con-
nected, with known procedures and means, to a circuit
indicated as a whole with CC, for controlling the speed
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of the motor of the pump 3.

[0049] This control circuit may be of any known type;
for example it can be realized in accordance with the
techniques described in the above documents IT-B-
1.273.149 and IT-U-TO94U000053, the contents of
which are herein incorporated by reference.

[0050] In this connection it is pointed out that in the
example of the figure, the circuit CC comprises a speed-
ometer dynamo, indicated with DT, apt to detect the ac-
tual number of revolutions of the motor of the pump 3;
said speedometer dynamo DT is connected with known
procedures and means to an appropriate input of the mi-
crocontroller MC.

[0051] The function of the circuit CC can be explained
quite schematically as follows, with reference to a wash-
ing cycle with alternate water supply to the sprayers.
[0052] The speedometer dynamo DT is aptto generate
a control signal which is proportional to the actual number
of revolutions of the motor of the pump 3, which signal
is sentto the microcontroller MC. This signal is elaborated
by the microcontroller itself, by a comparison, at different
times, with a first and a second reference signal, relating
to the number of revolutions the motor should perform
for obtaining the desired washing power for the sprayers
5 and 7, respectively.

[0053] The above reference signals can be obtained
using any known technique (see for instance the descrip-
tion of IT-B-1.273.149) and are obviously a function of
the setting operated on selectors 24 and 25.

[0054] Following a comparison with the first reference
signal, the microcontroller MC generates a driving signal
of the circuit CC, which makes the motor of the pump 3
to reach and maintain the number of revolutions to the
value being required to perform the desired treatment of
the contents of the basket 8, set through the selector 24.
[0055] Atasubsequenttime during the washing cycle,
the microcontroller MC provides instead to compare the
control signal of the speedometer dynamo DT with the
second reference signal; then the microcontroller MC
generates a new driving signal of the circuit CC, which
will consequently provides for reaching and maintaining
the number of revolutions of the motor of the pump 3 to
the value being required for performing the desired treat-
ment of the contents of the basket 9, set through the
selector 25.

[0056] The dishwashing machine according to the
present invention operates as follows.

[0057] Let us assume, to this purpose, that the user
wishes to wash very fragile crockery, such as crystal
glasses, along with resistant crockery, such as very dirty
pots and pans, at the same time.

[0058] After loading the glasses in the basket 9 and
the pots in the basket 8, the user selects the desired
washing program with the knob 22; to do this, the user
is eventually aided by the instructions highlighted on the
display 26 by the machine control system.

[0059] Then the user indicates the type of crockery
contained in the baskets 8 and 9, respectively, to the
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microcontroller MC through the selectors 24 and 25. Also
in this instance, the microcontroller MC can be pro-
grammed to highlight appropriate indications and/or ad-
vice for the user on the display 26, according to the set-
tings of the selectors 24 and/or 25.

[0060] By so doing, therefore, the user will select, by
the selector 25, areduced washing power for the contents
of the basket 9 and, by the selector 24, a higher washing
power for the contents of the basket 8.

[0061] Afterthis operation, the user can start the wash-
ing cycle previously selected, by pressing the push-but-
ton 23.

[0062] The microcontroller MC controls the execution
of the washing cycle, comprising its usual phases, such
as a cold pre-washing phase, a hot washing phase, a hot
rinsing phase, a cold rinsing phase, and so on; to this
purpose, the microcontroller MC will use the program da-
ta coded in its own memory means.

[0063] In general, each phase of the cycle step starts
with a supply in the chamber 1 of the required quantity
of water, as detected in a known way (for example by
means of a pressure switch).

[0064] Once the volume of water required for the pre-
washing phase has been supplied from the water mains,
the microcontroller MC activates the circulation pump 3
and supplies its motor through the circuit CC.

[0065] In this situation, the flow deflector 10 is in the
position shown in Fig. 1, i.e. the closed position of the
supply branch 4 of the lower sprayer 5.

[0066] After starting the pump 3, the microcontroller
MC receives the relevant control signal from the speed-
ometer dynamo DT, which changes with the increasing
number of revolutions of the motor 3.

[0067] Whenthe above control signal from the dynamo
DT matches the reference signal determined by the set-
ting of the selector 25, the microcontroller MC drives the
circuit CC to maintain constant the reached number of
revolutions.

[0068] Assaid above, alow washing power is required
to wash the crockery contained in the basket 9; therefore,
the number of revolutions of the motor of the pump 3 will
be relatively low.

[0069] Thus, the washing liquid is forced by the pump
into the branch 6 only, and the jets of the sprayer 7 are
sprayed at a first pressure.

[0070] The pre-washing phase will go on in this way
for a certain time, e.g. a few minutes, and be stopped by
deactivation of the motor of the pump 3, performed by
the microcontroller MC through the circuit CC.

[0071] A few instants after the interruption, the micro-
controller MC controls the flow deflector 10 to pass over
to the position illustrated by the dotted line of Fig. 1, i.e.
to close the branch 6 supplying the upper sprayer 7. Sub-
sequently, the motor of the pump 3 is started again by
the microcontroller MC, through the circuit CC.

[0072] After the new start of the motor, the microcon-
troller MC receives the relevant control signal from the
speedometer dynamo DT, which varies with the increas-
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ing number of revolutions of the motor.

[0073] When the control signal received from the dy-
namo DT matches the reference signal determined by
the setting of the selector 24, the microcontroller MC
drives the circuit CC in order to maintain constant the
reached number of revolutions.

[0074] As said above, the treatment of the crockery
contained in the basket 8 requires a higher washing pow-
er than the previous one, so that the number of revolu-
tions of the motor of the pump 3 must be sufficiently high.
[0075] Thus, the wash liquid is forced by the pump into
the branch 4 only and the jets of the sprayer 5 are deliv-
ered at a second pressure, differing from the pressure
previously used for treating the contents of the basket 9.
[0076] The washing cycle will go on in this way for a
certain time, e.g. a few minutes, and be stopped by de-
activation of the pump motor 3. Then the cycle can pro-
ceed further discharging the washing liquid from the
chamber 1, followed by a new water supply from the
mains, to perform a subsequent phase.

[0077] Obviously, if case of hot treatment phases, the
microcontroller MC will activate the heater 11 after the
supply of the required quantity of water in the chamber
3, until the desired temperature (detected in a known
way) is reached; similarly, in the event of treatment phas-
es requiring a washing agent dissolved in the water, the
microcontroller MC will activate the dispensing device
12, to release the required amount of detergent.

[0078] Anyway, apart from the liquid temperature and
the likely presence of the detergent in the latter, the fur-
ther phases of the washing cycle will be performed ac-
cording to the above procedures, i.e. by the alternate
supply and the diversified pressures/powers for the two
sprayers 5 and 7.

[0079] From the above it can be noticed how, accord-
ing to the present invention, the different positions of the
flow deflector 10 can match different washing powers for
the two sprayers.

[0080] To this purpose, the machine control system
will appropriately "synchronize" the achievement of the
two different washing powers, set by the selectors 24 and
25, with the variation of the working position of the flow
deflector 10.

[0081] The above system can also be advantageously
used for performing a "reduced" washing program, i.e.
using one basket only containing the crockery to be
washed, and supplying the sprayer relating to the basket
in use.

[0082] This can be obtained quite easily, with an ap-
propriate programming of the microcontroller

[0083] MC, providing respective zero or disabled po-
sitions for the selectors 24 and 25.

[0084] Let us assume, for example, that the user has
to perform a quick wash of a small quantity of fairly dirty
porcelain crockery. To this purpose the user has to:

load the crockery in the upper basket 9 only;
- select with the knob 22 the short washing cycle;
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- select the desired washing power with the selector
25;

- take the selector 24 to its zero position;

- startthe washing cycle pressing the push-button 23.

[0085] The duly programmed microcontroller MC de-
tects the instructions inserted by the user, by verifying
the positions set on the selectors 24 and 25.

[0086] Inthe specific event, the microcontroller MC will
be informed by the zero position of the selector 24 that
the user intends to perform a washing using only the up-
per basket 9, and instruct the flow deflector 10 to go over
to the closed position of the branch 4; this closed position
will be maintained for the whole duration of the selected
washing cycle.

[0087] Based on the same information derived from
the zero position of the selector 24, the microcontroller
MC will control the circuit CC as per the procedures pre-
viously described, and have the motor of the pump 3
reaching and maintaining only one speed for the whole
washing cycle duration, i.e. the speed required to obtain
the washing power set through the selector 25 from the
sprayer 7.

[0088] The above description with reference to the
sprayer 7 applies of course also to the sprayer 5, since
the user has the possibility of performing washing of a
restricted quantity of crockery using either basket 8 and
9 and variable washing powers at choice.

[0089] Reference has been previously made to the
possibility of setting the washing power independently
for both sprayers using two separate selectors.

[0090] However, in a possible variant embodiment of
the present invention, this capability can be offered by
using one selector only, for a determined sprayer, while
the adjustment of the pressure relating to the other
sprayer is provided by the program data of the machine
control system.

[0091] According to this embodiment, the machine is
fitted for example with the selector 25 only, for adjusting
the washing power of the upper sprayer 7.

[0092] As described above with reference to the use
of the machine, the user will select a washing cycle with
the knob 22, for example the standard cycle, and set a
determined washing power with the selector 25 for the
sprayer 7, which is here supposed to be different from
the washing power established by the program data re-
lated to the standard cycle.

[0093] After the washing cycle has been started, by
pressing the button 23, the machine will substantially op-
erate as previously described.

[0094] However, in this case, the reference signal (to
be compared with the value of the signal coming from
the speedometer dynamo DT) relating to the speed the
motor of the wash pump 3 should reach for performing
the treatment of the contents of the basket 8, will be im-
posed by the microcontroller MC, according to the stored
program data, relating to the standard cycle. On the con-
trary, the reference signal for the speed the motor of the
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wash pump 3 should have to perform the treatment of
the contents of the basket 9 will be determined on the
basis of the position of the selector 25, as previously de-
scribed.

[0095] As it can be seen, also according to this em-
bodiment, the setting is allowed of the power or pressure
of exit of the jets delivered by one of the sprayers, in an
independent and selective manner compared to the pow-
er or pressure of exit of the jets of the other sprayer.
[0096] If required, the selector or selectors employed
may provide for a high number of selecting positions,
which is by far higher than the previous one indicated in
the example, for allowing a most accurate and variable
setting according to the type of crockery to be washed in
each basket.

[0097] According to a possible embodiment of the
present invention, the machine control system can also
be programmed to perform the treatment of the contents
of the two baskets with different temperatures of the
washing liquid, always depending on the choices oper-
ated with the selecting means 24 and 25.

[0098] Letussuppose, forinstance, that the lower bas-
ket 8 contains very dirty pots and pans, whereas the up-
per basket 9 contains valuable porcelain dishes, and the
user has consequently set the selector 24 on the "resist-
ant crockery" position and selector 25 on the "delicate
crockery" position.

[0099] Considering that the washing of the crockery is
obtained by means of a chemical action (determined by
the presence of detergent in the washing liquid), a ther-
mal action (determined by the temperature of the wash-
ing liquid) and a mechanical action (determined by the
power of the washing jets), for the treatment of the pots
it will be preferable to use not only a significant pressure
of the jets from the sprayer 5, but also a higher temper-
ature of the washing liquid than required for washing the
porcelain dishes contained in the upper basket 9.
[0100] Insuch an event, the microcontroller MC is pro-
grammed for heating through the heater 11 at the begin-
ning of the hot washing phase the liquid supplied to the
tub, up to a first temperature, such as 45°C.

[0101] Upon reaching said first temperature, and after
dispensing the detergent by means of the dispensing de-
vice 12, the microcontroller MC controls the positioning
of the deflecting device 10, for closing the supply branch
6 of the upper sprayer 7; then it will start the pump 3,
whose speed is set according to the above procedures.
[0102] Thus, the liquid sprayed by the upper sprayer
7 will have a first preset pressure and a first preset tem-
perature.

[0103] Subsequently, the microcontroller MC will stop
operation of the pump 3 and control the deflecting device
10 to close the branch 6 supplying the upper sprayer 7;
the microcontroller MC will also activate the heating el-
ement 11 to bring the washing liquid to a second higher
temperature than the previous one, such as 60°C.
[0104] Upon reaching said second temperature, the
microcontroller MC starts the pump 3, whose speed will
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be determined as previously described, to obtain a higher
washing power than the previous one. Thus, the liquid
sprayed by the lower sprayer 5 will have a second preset
pressure and a second preset temperature.

[0105] The machine control system can also be ad-
vantageously programmed for optimizing the dispensing
times and/or quantities of detergentin function of the type
of crockery contained in each basket.

[0106] Accordingly, the detergent dispensing device
11 can be of the type able to contain a plurality of doses
of detergent, which can be dispensed in sequence at
different times under control of the machine programmer
(a detergent dispenser structured as above is described
for example in FR-A-2.593.697).

[0107] Inthisevent, atthe beginning of the hotwashing
phase, the microcontroller MC controls the position of
the deflecting device 10 for determining the closure of
the supplying branch of the lower sprayer 5, and then
start the pump 3, whose speed will be determined ac-
cording to the above procedures; eventually, also the
temperature of the washing liquid can be determined as
above. The microcontroller will also instruct the detergent
dispenser 12 to perform the dispensing of a first detergent
dose.

[0108] In this way, the liquid sprayed by the upper
sprayer 7 will contain a first amount of dissolved deter-
gent and be sprayed with a first predetermined pressure;
also the temperature of the washing liquid can have a
first level, as said above.

[0109] Subsequently, the microcontroller MC will stop
operation of the pump 3 and instruct the deflecting device
10 to close the supply branch 6 of the sprayer 7; then the
microcontroller MC controls the detergent dispenser 11
to perform the dispensing of a second amount of deter-
gent, to be added to the one already being contained in
the washing liquid.

[0110] Then the microcontroller MC will start the pump
3, whose speed is determined as per the procedures pre-
viously described, obtaining a higher washing power than
the previous one.

[0111] In this way, the liquid sprayed by the lower
sprayer 5 will have a second predetermined pressure
and a second amount of detergent dissolved in it, which
is higher than the previous one; as said, by actuating the
heater 11 again, also the temperature of the washing
liquid can have a second level, as described above.
[0112] Finally, the control system of the dishwashing
machine according to the present invention can be easily
programmed to submit the contents of the upper basket
9to atime of treatmentdiffering from the time of treatment
for the contents of the lower basket 5.

[0113] This can be obtained by a simple programming
of the microcontroller MC which, in function of the position
of the selecting means 24 and 25, will control the com-
mutation times of the deflecting device 10. In other words,
in function of the type of crockery contained in both bas-
kets, the machine control system will maintain, during
one or more phases being provided by the machine op-
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erating cycle, the flow deflector 10 in the closed position
of the supply branch 4 of the lower sprayer 5 for a time
differing from the time during which the flow deflector 10
is maintained in the closed position of the supply branch
6 of the upper sprayer 7.

[0114] Asaspecific example, let suppose that the low-
er basket 8 contains very dirty pots and pans, whereas
the upper basket 9 contains valuable porcelain dishes,
and the user has set the selector 24 on the "resistant
crockery" position and selector 25 on the "delicate crock-
ery" position.

[0115] Based on the instructions derived from the po-
sition of the selecting means 24 and 25 and from its own
program data, the microcontroller MC will perform for ex-
ample the cold pre-washing of the contents of the basket
9 for two minutes, maintaining during this period the de-
flecting device in the position illustrated in Fig. 1; vice-
versa, the cold pre-washing for the contents of the basket
5 will last four minutes, by maintaining during this period
the deflecting device in the position illustrated by the dot-
ted line in Fig. 1.

[0116] From the above description it can be seen how,
according to the present invention, during one same op-
erating cycle of the machine, differentiated washing pro-
grams can be performed for the two baskets, with refer-
ence to:

- the pressure of the liquid sprayed by each sprayer,
and/or

- the temperature of the liquid sprayed by each
sprayer, and/or

- the amount of detergent dissolved in the liquid
sprayed by each sprayer, and/or

- the duration of the single spraying phases for the
crockery of each basket.

[0117] In other words, therefore, according to the
present invention, it is possible to actually change one
ormore characteristics of the liquid flow delivered by each
sprayer, so as to perform diversified washing programs
for each basket.

[0118] From the above description the features of the
present invention, as well as the advantages thereof, are
clear.

[0119] Asalready mentioned, the presentinvention of-
fers a considerable flexibility of use for the dishwashing
machine, since the user is free to change the type of
washing of a specific sprayer, in particular by setting the
pressure and/or the temperature and/or the detergent
concentration of the liquid sprayed by one sprayer inde-
pendently from the other sprayer.

[0120] Additionally, the machine according to the
present invention is easy to use and easy to be pro-
grammed by the user.

[0121] The components being required for manufac-
turing the dishwashing machine according to the present
invention have a simple design, high reliability and a low
cost, as well as the programming of the machine control
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system, in this frame it should also be noticed that an
excellent method for the compact coding of the instruc-
tions being required for the operation of the dishwashing
machine according to the present invention is the control
technology based on fuzzy logic, by now widely utilized
in the consumers’ applications field, in particular for
household electric appliances. Obviously, nothing hin-
ders the use of other programming techniques, such as
the tabular method.

[0122] It is obvious that many changes are possible
for the man skilled in the art to the dishwashing machine
described above by way of example, without departing
from the novelty spirit of the inventive idea.

[0123] According to the embodiment previously de-
scribed, the adjustment of the washing power of the
sprayer 5 and 7 is obtained actuating the circulation pump
3 with appropriate speed. However, according to a pos-
sible implementation of the presentinvention, the system
for adjusting the speed of the motor of the pump 3 can
be simplified with respect to the one described above.
[0124] The motor of the pump 3 may be for example
of the a two-pole asynchronous single-phase type, with
a main winding and an auxiliary winding; should a higher
washing power be required, both said windings would be
inserted to let the pump reach a determined maximum
speed; vice-versa, should the washing require a lower
washing power, one of the two windings would be deac-
tivated, with a consequent reduction of the maximum
possible speed for the motor, and consequently of the
liquid pressure and flow rate in the branch 4 or 6 of in-
terest.

[0125] Obviously, also in the case of the simplified var-
iant embodiment herein suggested, the speed of interest
of the pump 3 will be set by the selectors 24 and 25,
which are indicative of the type of crockery contained in
the baskets 8 and 9.

[0126] According to a further variant embodiment, the
liquid pressure and the flow-rate in the two branches 4
and 6 may also be adjusted using a known shutter, in-
stead of a flow deflector, i.e. a device having a plugging
element capable of assuming a plurality of intermediate
working positions, instead of just a simple closing position
of the branches 4 or 6.

[0127] Accordingly, the adjustment of the washing
power is obtained by adequately shuttering the liquid flow
circulated by the pump 3, i.e. providing an appropriate
"choke" in the hydraulic circuit, to cause a change of the
liquid flow-rate supplied to a machine sprayer.

[0128] Inthisembodiment, the machine control system
will be programmed for controlling an electric or thermo-
electric actuator of the shuttering device, in function of
the settings made with the selection means 24 and 25,
S0 as to have a shutter differently positioned depending
on the basket 5 or 7 to be prayed during the phase under
consideration.

[0129] According to the suggested variant, when sup-
plying a specific sprayer, a portion of the washing liquid
will anyway also reach the sprayer not involved (i.e. if
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during a specific phase the shuttering device is posi-
tioned to supply the requested washing power to the
sprayer 7, a certain amount of water will also reach the
sprayer 5); however, it is clear that also this portion of
liquid will anyway contribute to the washing of the crock-
ery in the machine.

[0130] Advantageously, the control system of the ma-
chine will also be programmed for selecting, for example
according to the procedure already described above, a
"reduced" washing cycle, i.e. using only one basket con-
taining all the crockery to be washed, and supplying only
the sprayer associated to the basket in use.

[0131] Inthe eventofthis selection, the microcontroller
MC will obviously control the shuttering device in order
that its shutter fully closes one of the two supply branch-
es, so that the whole washing liquid is conveyed from the
pump 3 to one sprayer only.

[0132] Of course, the described variant embodiment
may be applied jointly or optionally to the previously de-
scribed ones, with reference to the capability of adjusting
or changing the number of revolutions of the motor of the
pump 3.

[0133] Therefore, inthe firstinstance, in function of the
choices operated by the user on the selecting means 24
and 25, the machine control system will determine both
the motor speed of the pump 3 and the position of the
shutter of the shuttering device, whereas in the second
event, the control system will only control the shutter po-
sitioning.

[0134] Among other possible variant embodiments,
the possibility is cited of equipping the machine with ap-
propriate control means, for excluding the alternate
washing function, in order to let the user to treat the crock-
ery contained in both baskets 8 and 9 with the same
washing pressure or power, determined in an autono-
mous way by the machine control system, based on the
data stored in it.

[0135] In this frame, the control panel 20 may be fitted
for example with a proper additional key, for the exclusion
of the above function; as an alternative, the machine con-
trol system may be programmed to detect the exclusion
of the above function from the zero positioning of both
selectors 24 and 25.

[0136] Therefore, in this case, the setting of the wash-
ing cycle can be performed with the knob 22, and on the
basis of the program data of the microcontroller MC,
which will also provide to position the deflector or shutter
for having both the sprayers 5 and 7 supplied with the
same flow-rate of liquid. On the other hand, nothing hin-
ders obtaining the above function putting both the selec-
tors 24 and 25 on a same position.

[0137] In a further simplified variant implementation,
the machine according to the present invention is
equipped with a shuttering device of the previously men-
tioned type, for performing diversified washings on both
baskets while supplying both sprayers simultaneously,
but with a different pressure or diversified flow rates.
[0138] Inthis application, a certain position of the shut-
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ter therefore determines simultaneously the liquid flow-
rate to be supplied to the branch 4 and the liquid flow-
rate to be supplied to the branch 6.

[0139] The present invention has been previously de-
scribed with reference to a dishwashing machine
equipped with an electronic programmer, i.e. using a mi-
crocontroller; however it is clear for the man skilled in the
art that the invention may also apply to dishwashing ma-
chines fitted with an electromechanical programmer.
[0140] Of course, the setting means 24 and 25 can be
replaced with rotary knobs or keys, instead of cursor se-
lectors, and the microcontroller MC can be programmed
accordingly for highlighting the possible selections direct-
ly on the display 26.

[0141] Within this frame, in order to insert the data re-
lating to the desired types of washing, a proper sort of
menu could be provided, being highlighted by the display
26, comprising a set of options the user can select by
means of scrolling and confirming keys.

[0142] For example, the display 26 may highlight in its
upper part and lower part a set of symbols being repre-
sentative of the possible pressure adjustments for the
upper sprayer and lower sprayer, respectively; in this
event, the microcontroller MC is also programmed to
highlight on the display 26 an appropriate pointer, se-
guentially movable on the above symbols in function of
the pressure exerted on the respective input keys. Once
the symbol involved for each sprayer has been selected
with the above scrolling keys, the washing program can
be started by pressing the button 23. The same proce-
dure may be followed to set the duration of the diversified
washing cycles or for the temperatures selection.
[0143] Afurther possible variant embodiment provides
only one selector or control means, instead of the two
previously indicated with 24 and 25, for setting the wash-
ing power desired for each basket.

[0144] Forinstance, the sole selector provided can be
combined with a confirmation key and the microcontroller
MC can be programmed to highlight sequentially on the
display 26 which type of crockery is contained in each
basket. Therefore, following a request concerning the
basket 8, the user will bring the selector to the desired
position and press the confirmation button; then the re-
guest concerning the basket 9 will follow, and also in this
case the user has to press the confirmation button after
bringing the selector to the desired position.

[0145] Among other possible implementations, the
machine control system can also be programmed, in a
known way for

- controlling the heating of the liquid only at the tem-
perature deemed to be optimal for the washing of
the most delicate crockery contained in one of the
two baskets, and

- eventually changing the treatment cycle in function
of the type of crockery contained in the other basket.

[0146] Letussuppose thatthe lower basket 8 contains
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very dirty pots and pans and the upper basket 9 valuable
porcelain dishes, and that the user has set the selector
24 on the "resistant crockery" position and selector 25
on the "delicate crockery" position.

[0147] According to the suggested variant, the micro-
controller MC will be programmed to control, through the
heater 11, the heating of the washing liquid at the optimal
temperature for the treatment of the delicate crockery
(for example 50°C), which is in any case also used for
washing the pots, through the alternation of the supply
of the sprayers 7 and 8.

[0148] Inthis case, however, the machine control sys-
tem, always in function of the instructions supplied by the
selectors 24 and 25, can provide to automatically change
other variables of the cycle, such as the number of phas-
es and/or the treatment times of the contents of the two
baskets; this in view of the fact that the washing the pots
contained in the lower basket 8 will necessarily require
a more intensive treatment; accordingly, the machine
control system can, for example, add a rinsing phase to
the cycle for the crockery contained in the basket 8, which
require a stronger treatment.

[0149] Another variant embodiment, should different
temperatures and/or detergent dosages be chosen for
the two sprayers to be supplied, may consist in carrying
out a complete washing phase of the contents of a first
basket, the discharge of the washing liquid used and the
subsequent supply of new clean water, to be heated
and/or complemented with the amount of detergent suit-
able for washing the crockery contained in the second
basket.

Claims
1. Household dishwashing machine comprising:

- a control system (MC,CC),

- awashing chamber (1), wherein at least a first
(8) and a second basket (9) are housed, for con-
taining the crockery to be washed,

- a hydraulic circuit, comprising at least a first
and a second liquid sprayer (5,7), a pump (3), a
first supply branch (4) for said first sprayer (5)
and a second supply branch (6) for said second
sprayer (5), where in order to wash the crockery
said pump (3) provides for forcing liquid from the
bottom of said tub (1) into said supply branches
(4,6), for causing a respective liquid flow to exit
from each of said sprayers (5,7),

- detergent dispensing means (12),

- liquid heating means (11),

- adjusting means (10) of the amount of liquid
forced by said pump (3) into said supply branch-
es (4,6),

characterized in that:
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- it also provides a manually operable selecting
means (22,24,25,26), for selecting the type of
crockery contained in said first basket (8) and in
said second basket (9);

- said selecting means (22,24,25,26) being con-
nected with said control system for supplying
said control system with information being indic-
ative of the type of crockery contained in said
first basket (8) and in said second basket (9);

- the control means (MC,CC) which, atleast dur-
ing at least a phase of an operating cycle of the
machine, controls the liquid flow exiting each
sprayer (5,7), in particular for changing one or
more characteristics of said flow, in function of
said information supplied through said selecting
means (24,25),

said selecting means (24,25,26) and said control
means (MC,CC) being provided for performing, dur-
ing a same operating cycle of the machine, a treat-
ment of the crockery contained in said first basket
(8) which is different from the treatment to which the
crockery contained in said second basket (9) are
subjected to.

Dishwashing machine, according to claim 1, char-
acterized in that said adjusting means comprise a
flow deflecting device (10), capable of assuming at
least:

- a first operating condition, wherein said first
branch (4) is open and said second branch (6)
is closed;

- asecond operating condition, wherein said first
branch (4) is closed and said second branch (6)
is open,

so that the liquid is alternately forced by said pump
(3)into said firstbranch (4) or said second branch (6).

Dishwashing machine, according to claim 1, char-
acterized in that said adjusting means comprise
means for changing the flow-rate of liquid supplied
into said first branch (4) with respect to the flow-rate
of liquid supplied into said second branch (4), said
means for changing the flow-rate being capable of
assuming at least:

- a first operating condition, in which a first flow-
rate of liquid is admitted into said first branch
(4), being different from the flow-rate of liquid
admitted into said second branch (6);

- a second operating condition, in which a flow-
rate of liquid, being different from said first flow-
rate, is admitted into said first branch (4).

4. Dishwashing machine, according to at least one of

the previous claims, characterized in that said ad-
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justing means (10) are controlled by said control
means (MC) in function of said information supplied
through said selecting means (24,25).

Dishwashing machine, according to at least one of
the previous claims, characterized in that said con-
trol means (MC,CC) are operative for determining
the pressure or power of the liquid flow exiting each
sprayer (5,7), the liquid flow exiting a sprayer (5) hav-
ing a different pressure or power with respect to the
liquid flow exiting the other sprayer (7).

Dishwashing machine, according to claim 5, char-
acterized in that said control means (MC) provides
for controlling a circuit (CC) for adjusting the speed
of a motor of said pump (3), in function of said infor-
mation supplied through said selecting means
(24,25), the speed of said pump (3) during said first
operating condition being different with respect to
the speed of said pump (3) during said second op-
erating condition.

Dishwashing machine, according to claim 5, char-
acterized in that said control means (MC) provides
for controlling said means for changing the flow-rate
in function of said information supplied through said
selecting means (24,25), so that the flow of liquid
exiting said first sprayer (5) has a different pressure
or power with respect to the flow of liquid exiting the
other sprayer (7).

Dishwashing machine, according to claim 1 or 2,
characterized in that said control means (MC,CC)
are operative for determining the temperature of the
liquid exiting each sprayer (5,7), said control means
(MC) controlling said heating means (12) so that the
liquid exiting said first sprayer (5) during said first
operating condition has a different temperature with
respect to the temperature of the liquid exiting said
second sprayer (7) during said second operating
condition.

Dishwashing machine, according to claim 1 or 2,
characterized in that said control means (MC,CC)
are operative for determining the amount of deter-
gent being present in the flow of liquid exiting each
sprayer (5,7), by controlling means (12) for varying
the detergent concentration, so that the liquid exiting
said first sprayer (5) during said first operating con-
dition has a different detergent concentration with
respect to the liquid exiting said second sprayer (7)
during said second operating condition.

Dishwashing machine, according to the previous
claim, characterized in that said means (12) for
varying the detergent concentration comprise said
detergent dispensing means (12).
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Dishwashing machine, according to the previous
claim, characterized in that said detergent dis-
pensing means (12) comprise adispenser aptto con-
tain a plurality of detergent doses, which can be dis-
pensed at different times.

Dishwashing machine, according to claim 4, char-
acterized in that said control means (MC,CC) are
operative for determining the duration of the flow of
liquid exiting each sprayer (5,7), whereby the dura-
tion of the flow of liquid exiting said first sprayer (5)
can be different from the duration of the flow of liquid
exiting said second sprayer (7).

Dishwashing machine, according to claim 4, char-
acterized in that said control means (MC) control
the time of maintenance of said first operating con-
dition and said second operating condition in function
of said information supplied through said selecting
means (24,25).

Dishwashing machine, according to claim 1, char-
acterized in that said pump (3) comprises a two
pole asynchronous single-phase motor, having a
main winding and an auxiliary winding.

Dishwashing machine, according to one or more of
the previous claims, characterized in that it com-
prises a display device (26), for highlighting different
types of crockery, which can be selected through
said selecting means (24,25).

Dishwashing machine, according to at least one of
the previous claims, characterized in that said se-
lecting means (24,25) comprise a single selecting
means.

Dishwashing machine, according to at least one of
the previous claims, characterized in that said con-
trol means (MC) controls said adjusting means (10),
so that the latter maintain said first or said second
operating condition for the whole operating cycle of
the machine, in particular for the treatment of the
crockery contained in one basket alone (8,9).

Dishwashing machine, according to claim 1, char-
acterized in that said control means (MC) are pro-
grammed for controlling said heating means (11) in
order to reach an temperature for the liquid deemed
to be optimal for the washing of the more delicate
type of crockery contained in a first one of said bas-
kets (8,9), as indicated to said control system
through said selecting means (22,24,25,26).

Dishwashing machine, according to the previous
claim, characterized in that said control means
(MC) are further programmed for changing, if re-
quired, the operating cycle of the machine, in func-
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tion of the type of crockery contained in the other
one of said basket.

A dishwashing machine according to the previous
claim, characterized in that the change of the op-
erating cycle concerns the number of steps and/or
treatment times to which the contents of at least one
of said baskets will be submitted.

Dishwashing machine according to claim 1 in which
said control system (MC) is programmed to perform,
during a same operating cycle of the machine and
in function of the information supplied by said control
means (24,25), programs of treatment of the con-
tents of the two baskets (8,9) being differentiated
with reference to:

- the pressure of the liquid sprayed by each
sprayer (5,7), and/or

- the temperature of the liquid sprayed by each
sprayer (5,7), and/or

- the amount of detergent dissolved in the liquid
sprayed by each sprayer (5,7), and/or

- the duration of the single spraying phase of the
crockery for each basket (8,9).

Patentanspriiche

1.

Haushaltsgeschirrspulmaschine mit:

- einem Regelungssystem (MC, CC),

- einer Waschkammer (1), worin mindestens ein
erster (8) und ein zweiter Korb (9) zur Unterbrin-
gung des zu waschenden Geschirrs enthalten
ist,

- ein hydraulischer Kreislauf, mit mindestens ei-
ner ersten und einer zweiten Flussigkeitssprih-
anlage (5, 7), einer Pumpe (3), einem ersten Zu-
fuhrzweig (4) fur die erste Spriihanlage (5) und
ein zweiter Zufuhrzweig (6) fur die zweite Spruh-
anlage (5), wobei die Pumpe (3) zum Waschen
des Geschirrs Flissigkeit vom Boden des Bot-
tichs (1) in die Zufuhrzweige (4, 6) hineinzwingt,
um ein Austreten eines entsprechenden Flus-
sigkeitsflusses von jedem der Sprithanlagen (5,
7) zu bewirken,

- einer Reinigungsmittelabgabevorrichtung
(12),

- einer Flussigkeitserhitzungsvorrichtung (11),
- einer Einstellvorrichtung (10) fur die Flussig-
keitsmenge, die durch die Pumpe (3) in die Zu-
fuhrzweige (4, 6) hineingezwungen wird,

dadurch gekennzeichnet, dass

- es auch bereitstellt eine manuell bedienbare
Auswabhlvorrichtung (22, 24, 25, 26) zur Aus-
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wahl des Geschirrtyps, der sich in dem ersten
Korb (8) und in dem zweiten Korb (9) befindet,
- wobei die Auswahlvorrichtung (22, 24, 25, 26)
mit dem Regelungssystem verbunden ist, um
das Regelungssystem mit hinweisenden Infor-
mationen zum Geschirrtyp zu versorgen, der
sich in dem ersten Korb (8) und in dem zweiten
Korb (9) befindet;

- die Regelungsvorrichtung (MC, CC) das min-
destens wahrend einer Phase eines Betriebs-
zykluses der Maschine den aus jeder Spruhan-
lage (5, 7) austretenden Flussigkeitsfluss steu-
ert, insbesondere um eine oder mehrere Cha-
rakteristiken des Flusses in Abhéngigkeit von
den durch die Auswahlvorrichtung (24, 25) zu-
gefiihrten Informationen zu veréndern,

wobei die Auswahlvorrichtung (24, 25, 26) und die
Regelungsvorrichtung (MC, CC) dazu vorgesehen
sind, um wahrend eines gleichen Betriebszykluses
der Maschine, eine Behandlung des Geschirrs, das
sich in dem ersten Korb (8) befindet, durchzufuhren,
die sich von der Behandlung unterscheidet, dem das
Geschirr, das sich im zweiten Korb (9) befindet, un-
terzogen wird.

Geschirrspulmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Einstellvorrichtung eine
Flussdeflektionsvorrichtung (10) enthdlt, die in der
Lage ist mindestens:

- einen ersten Betriebszustand, worin der erste
Zweig (4) gedffnet und der zweite Zweig (6) ge-
schlossen ist;

- einen zweiten Betriebszustand, worin der erste
Zweig (4) geschlossen und der zweite Zweig (6)
geoffnet ist,

anzunehmen, sodass die Flissigkeit durch die Pum-
pe (3) abwechselnd in den ersten Zweig (4) oder in
den zweiten Zweig (6) hineingezwungen wird.

Geschirrspilmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Einstellvorrichtung eine
Vorrichtung zum Andern der Fliissigkeitsflussrate,
die in den ersten Zweig (4) unter Beachtung der in
den zweiten Zweig (4) zugefuhrten Flussigkeitsrate
zugefuhrt wird, beinhaltet, wobei die Vorrichtung
zum Andern der Flussrate in der Lage ist minde-
stens:

- einen ersten Betriebszustand, in der eine Flis-
sigkeitsflussrate in den ersten Zufiihrzweig (4)
zugegeben wird, die sich von der in den zweiten
Zweig (6) zugegebenen Flissigkeitsflussrate
unterscheidet;

- einen zweiten Betriebszustand, in der eine
Flussigkeitsflussrate, die sich von der ersten
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Flussrate unterscheidet, dem ersten Zweig (4)
zugegeben wird,

anzunehmen.

Geschirrspilmaschine nach mindestens einem der
voranstehenden Anspriiche, dadurch gekenn-
zeichnet, dass die Einstellvorrichtung (10) durch
die Regelungsvorrichtung (MC) in Abhangigkeit von
den Informationen, die durch die Auswahlvorrich-
tung (24, 25) zugefuhrt werden, gesteuert wird.

Geschirrspilmaschine nach mindestens einem der
voranstehenden Anspriche, dadurch gekenn-
zeichnet, dass die Regelungsvorrichtung (MC, CC)
wirksam ist, um den Druck oder die Leistung des aus
jeder Spriihanlage (5, 7) austretenden Flissigkeits-
flusses festzulegen, wobei der Flussigkeitsfluss, der
aus einer Sprihanlage (5) austritt, einen unter-
schiedlichen Druck oder Leistung in Bezug auf den
Flussigkeitsfluss hat, der aus der anderen Spriihan-
lage (7) austritt.

Geschirrspulmaschine nach Anspruch 5, dadurch
gekennzeichnet, dass die Regelungsvorrichtung
(MC) firr die Steuerung des Kreislaufes (CC) vorge-
sehen ist, um die Geschwindigkeit des Motors der
Pumpe (3) in Abhangigkeit von den durch die Aus-
wahlvorrichtung (24, 25) zugefihrten Informationen
anzupassen, wobei die Geschwindigkeit der Pumpe
(3), wahrend des ersten Betriebszustandes, sich in
Bezug auf die Geschwindigkeit der Pumpe (3), wéh-
rend des zweiten Betriebszustandes, unterscheidet.

Geschirrspulmaschine nach Anspruch 5, dadurch
gekennzeichnet, dass die Regelungsvorrichtung
(MC) fiir die Steuerung der Vorrichtung zum Andern
der Flussrate in Abhangigkeit von den durch die Aus-
wahlvorrichtung (24, 25) zugefuhrten Informationen
vorgesehen ist, sodass der Flussigkeitsfluss, der
aus der ersten Spriihanlage (5) austritt, einen ande-
ren Druck oder Leistung in Bezug auf den Flissig-
keitsfluss hat, der aus der anderen Spruhanlage (7)
austritt.

Geschirrspiilmaschine nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Regelungsvor-
richtung (MC, CC) wirksam ist, um die Temperatur
der aus jeder Spruhanlage (5, 7) austretenden Flis-
sigkeit festzulegen, wobei das Regelungssystem
(MC) die Erhitzungsvorrichtung (11) steuert, sodass
die aus der ersten Spriithanlage (5) austretende Fliis-
sigkeit wahrend des ersten Betriebszustandes, eine
unterschiedliche Temperatur im Bezug auf die Tem-
peratur der Flussigkeit hat, die aus der zweiten
Spruhanlage (7) wahrend des zweiten Betriebszu-
standes austritt.
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Geschirrspilmaschine nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Regelungsvor-
richtung (MC, CC) wirksam ist, um die Menge des
Reinigungsmittels in der Flussigkeit, die aus jeder
Spriihanlage (5, 7) austritt, durch eine Steuerungs-
vorrichtung (12) zur Variierung der Reinigungsmit-
telkonzentration festzulegen, sodass die Flissigkeit,
die aus der ersten Spriihanlage (5) wahrend des er-
sten Betriebszustandes austritt, eine unterschiedli-
che Reinigungsmittelkonzentration in Bezug auf die
Flussigkeit hat, die aus der zweiten Spriihanlage (7)
wahrend des zweiten Betriebszeitzustandes austritt.

Geschirrspilmaschine nach dem voranstehenden
Anspruch, dadurch gekennzeichnet, dass die
Vorrichtung zur Variierung der Reinigungsmittelkon-
zentration (12) die Reinigungsmittelabgabevorrich-
tung (12) beinhaltet.

Geschirrspilmaschine nach den voranstehenden
Anspruchen, dadurch gekennzeichnet, dass die
Reinigungsmittelabgabevorrichtung  (12) einen
Spender umfasst, der angepasstist um eine Vielzahl
von Reinigungsmittelmengen zu erhalten, die zu un-
terschiedlichen Zeiten abgegeben werden kdnnen.

Geschirrspulmaschine nach Anspruch 4, dadurch
gekennzeichnet, dass die Regelungsvorrichtung
(MC, CC) wirksam ist, um die Dauer des Flissig-
keitsflusses, der aus jeder Sprihanlage (5, 7) aus-
tritt, festzulegen, wobei die Dauer des Flussigkeits-
flusses, der aus der ersten Spriihanlage (5) austritt,
sich von der Dauer des Flissigkeitsflusses, der aus
der zweiten Spruhanlage (7) austritt, unterscheiden
kann.

Geschirrspilmaschine nach Anspruch 4, dadurch
gekennzeichnet, dass die Regelungsvorrichtung
(MC) die Haltezeiten des ersten Betriebszustandes
und des zweiten Betriebszustandes in Abhangigkeit
von den Informationen, die durch die Auswahlvor-
richtung (24, 25) zugefuhrt werden, steuert.

Geschirrspilmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Pumpe (3) einen zwei-
poligen Einphasen-Asynchronmotor beinhaltet, der
eine Hauptwindung und eine Hilfswindung besitzt.

Geschirrspiilmaschine nach einem oder mehreren
der voranstehenden Anspriichen, dadurch ge-
kennzeichnet, dass es eine Anzeigevorrichtung
(26) beinhaltet, um unterschiedliche Geschirrtypen
dazustellen, die durch die Auswahlvorrichtung (24,
25) ausgewahlt werden koénnen.

Geschirrspiilmaschine nach mindestens einem der
voranstehenden Anspriche, dadurch gekenn-
zeichnet, dass die Auswahlvorrichtung (24, 25) ei-
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ne Einzelauswahlvorrichtung beinhaltet.

Geschirrspilmaschine nach mindestens einem der
voranstehenden Anspriiche, dadurch gekenn-
zeichnet, dass die Regelungsvorrichtung (MC) die
Einstellvorrichtung (10) steuert, sodass die Letztere
wahrend des gesamten Betriebszustandes der Ma-
schine den ersten oder zweiten Betriebszustand bei-
behalt, insbesondere zur Behandlung von nur dem
Geschirr, das sich nur in einem Korb (8, 9) befindet.

Geschirrspulmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Regelungsvorrichtung
(MC) zur Steuerung der Erhitzungsvorrichtung (11)
programmiertist, um eine Flissigkeitstemperatur zu
erreichen, die zum Waschen von empfindlicherem
Geschirrtyp, der in einem der ersten Korbe (8, 9)
enthalten ist und dem Regelungssystem durch die
Auswahlvorrichtungen (22, 24, 25, 26) angegeben
wird, als optimal erachtet wird.

Geschirrspiilmaschine nach dem voranstehenden
Anspruch, dadurch gekennzeichnet, dass die Re-
gelungsvorrichtung (MC) im Weiteren dahingehend
programmiert ist, um, falls notwendig, den Betriebs-
zyklus der Maschine in Abhéngigkeit vom Geschirr-
typ, der in dem einen oder anderen Korb enthalten
ist, zu wechseln.

Eine Geschirrspilmaschine nach dem voranstehen-
den Anspruch, dadurch gekennzeichnet, dass der
Wechsel des Betriebszustandes die Anzahl der
Schritte und/ oder Behandlungszeiten betrifft, dem
der Inhalt von mindestens eines der Koérbe unterzo-
gen wird.

Geschirrspilmaschine nach Anspruch 1, in der das
Regelungssystem (MC) so programmiert ist, um
wéahrend eines gleichen Betriebszykluses der Ma-
schine und in Abh&ngigkeit von den Informationen,
die durch die Regelungsvorrichtung (24, 25) zuge-
fuhrt werden, Programme zur Behandlung des In-
halts der zwei Korbe (8, 9) durchzufihren, die in Be-
zug auf

- den Druck der Fliissigkeit, die jede Spruhan-
lage (5, 7) verspriht und/ oder

- die Temperatur der Flussigkeit, die jede Sprih-
anlage (5, 7) verspriiht und/oder

- die Reinigungsmittelmenge, die in der von je-
der Spriihanlage (5, 7) verspruhten Flussigkeit
aufgeldst ist und/ oder

- die Dauer von einzelnen Besprihphasen des
Geschirrs in jedem Korb (8, 9) unterschieden
werden kdnnen.



25 EP 1132 038 B1 26

Revendications

1.

Lave-vaisselle domestique comportant :

- un systéme de commande (MC, CC),

- une chambre de lavage (1), dans laquelle au
moins un premier (8) et un second (9) paniers
sont logés, en vue de contenir la vaisselle a la-
ver,

- un circuit hydraulique, comprenant au moins
un premier et un second pulvérisateurs de liqui-
de (5, 7), une pompe (3), une premiere tubulure
d’alimentation (4) destinée au dit premier pulvé-
risateur (5) et une seconde tubulure d’alimenta-
tion (6) destinée au dit second pulvérisateur (5),
dans lequel, afin de laver la vaisselle, ladite
pompe (3) permet de faire circuler a force un
liquide a partir du fond de ladite cuve (1) dans
lesdites tubulures d’alimentation (4, 6) pour en-
trainer un écoulement de liquide respectif a sor-
tir de chacun desdits pulvérisateurs (5, 7),

- des moyens de distribution de détergent (12),
- des moyens de chauffage de liquide (11),

- des moyens de réglage (10) de la quantité de
liquide mise en circulation forcée par ladite pom-
pe (3) dans lesdites tubulures d’alimentation (4,
6),

caractérisé en ce que
il fournit également

- des moyens de sélection pouvant étre action-
nés manuellement (22, 24, 25, 26) en vue de
sélectionner le type de la vaisselle contenue
dans ledit premier panier (8) et dans ledit second
panier (9) ;

- lesdits moyens de sélection (22, 24, 25, 26)
étant connectés au dit systéme de commande
pour fournir au dit systtme de commande une
information indiquant le type de la vaisselle con-
tenue dans ledit premier panier (8) et dans ledit
second panier (9) ;

- les moyens de commande (MC, CC) qui, au
moins pendant au moins une phase d’'un cycle
de fonctionnement de la machine, commande
I'écoulement de liquide sortant de chaque pul-
vérisateur (5, 7), en particulier pour modifier une
ou plusieurs caractéristique(s) dudit écoule-
ment, en fonction de ladite information fournie
par l'intermédiaire desdits moyens de sélection
(24, 25),

lesdits moyens de sélection (24, 25, 26) et lesdits
moyens de commande (MC, CC) étant prévus pour
exécuter, pendant un méme cycle de fonctionne-
ment de la machine, un traitement de la vaisselle
contenue dans ledit premier panier (8), lequel est
différent du traitement auquel la vaisselle contenue
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dans ledit second panier (9) est soumis.

Lave-vaisselle selon la revendication 1, caractérisé
en ce que lesdits moyens de réglage comportent un
dispositif de déviation de I'écoulement (10), capable
d’assumer au moins :

- une premiére situation de fonctionnement,
dans laquelle ladite premiere tubulure (4) est
ouverte et ladite seconde tubulure (6) est
fermée ;

- une seconde situation de fonctionnement,
danslaquelle ladite premiére tubulure (4) est fer-
mée et ladite seconde tubulure (6) est ouverte,

de sorte que le liquide est mis en circulation forcée
par ladite pompe (3) alternativement dans ladite pre-
miére tubulure (4) ou dans ladite seconde tubulure

(6).

Lave-vaisselle selon la revendication 1, caractérisé
en ce que lesdits moyens de réglage comportent
des moyens permettant de modifier le débit de liqui-
de fourni dans ladite premiére tubulure (4) par rap-
port au débit de liquide fourni dans ladite seconde
tubulure (6), lesdits moyens de modification du débit
pouvant assurer au moins

- une premiére situation de fonctionnement dans
laquelle un premier débit de liquide est admis
dans ladite premiéere tubulure (4), ce débit étant
différent du débit de liquide admis dans ladite
seconde tubulure (6) ;

- une deuxiéme situation de fonctionnement
dans laquelle un débit de liquide, différent dudit
premier débit, est admis dans ladite premiere
tubulure (4).

Lave-vaisselle selon au moins I'une des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de réglage (10) sont commandés par lesdits
moyens de commande (MC) en fonction de ladite
information fournie par [lintermédiaire desdits
moyens de sélection (24, 25).

Lave-vaisselle selon au moins I'une des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de commande (MC, CC) sont opérationnels
pour déterminer la pression ou la puissance de
I’écoulement de liquide sortant de chaque pulvérisa-
teur (5, 7), le flux de liquide sortant d’'un pulvérisateur
(5) ayant une pression ou une puissance différente
de celle du flux de liquide sortant de I'autre pulvéri-
sateur (7).

Lave-vaisselle selon la revendication 5, caractérisé
en ce que lesdits moyens de commande (MC) four-
nissent un circuit de commande (CC) permettant de
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régler la vitesse d’'un moteur de ladite pompe (3), en
fonction de ladite information fournie par I'intermé-
diaire desdits moyens de sélection (24, 25), la vites-
se de ladite pompe (3) pendant ladite premiere si-
tuation de fonctionnement étant différente de la vi-
tesse de ladite pompe (3) pendant ladite seconde
situation de fonctionnement.

Lave-vaisselle selon larevendication 5, caractérisé
en ce que lesdits moyens de commande (MC) per-
mettent de commander lesdits moyens de modifica-
tion du débit en fonction de ladite information fournie
par I'intermédiaire desdits moyens de sélection (24,
25) de sorte que le flux de liquide sortant dudit pre-
mier pulvérisateur (5) présente une pression ou une
puissance différente de celle du flux de liquide sor-
tant de I'autre pulvérisateur (7).

Lave-vaisselle selon la revendication 1 ou 2, carac-
térisé ence que lesdits moyens de commande (MC,
CC) sont opérationnels pour déterminer la tempéra-
ture du liquide sortant de chaque pulvérisateur (5,
7), lesdits moyens de commande (MC) commandant
lesdits moyens de chauffage (12) de sorte que le
liquide sortant dudit premier pulvérisateur (5) pen-
dant ladite premiéere situation de fonctionnement
présente une température différente de la tempéra-
ture du liquide sortant dudit second pulvérisateur (7)
pendant ladite seconde opération de fonctionne-
ment.

Lave-vaisselle selon la revendication 1 ou 2, carac-
térisé enceque lesdits moyens de commande (MC,
CC) sont opérationnels pour déterminer la quantité
de détergent présent dans le flux de liquide sortant
de chaque pulvérisateur (5, 7) , par l'intermédiaire
des moyens de commande (12) pour permettre de
modifier la concentration en détergent, de sorte que
le liquide sortant dudit premier pulvérisateur (5) pen-
dant ladite premiére situation de fonctionnement
présente une concentration en détergent différente
de celle du liquide sortant dudit second pulvérisateur
(7) pendant ladite seconde situation de fonctionne-
ment.

Lave-vaisselle, selon la revendication précédente,
caractérisé en ce que lesdits moyens (12) permet-
tant de modifier la concentration en détergent com-
portent lesdits moyens de distribution de détergent
(12).

Lave-vaisselle, selon la revendication précédente,
caractérisé en ce que lesdits moyens de distribu-
tion de détergent (12) comportent un distributeur ca-
pable de contenir une pluralité de doses de déter-
gent, lesquelles peuvent étre distribuées a des mo-
ments différents.
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Lave-vaisselle selon la revendication 4, caractérisé
en ce que lesdits moyens de commande (MC, CC)
sont opérationnels pour déterminer la durée de
I’écoulement de liquide sortant de chaque pulvérisa-
teur (5, 7) de sorte que la durée de I'écoulement du
liquide sortant dudit premier pulvérisateur (5) peut
étre différente de la durée de I'écoulement du liquide
sortant dudit second pulvérisateur (7).

Lave-vaisselle selon la revendication 4, caractérisé
en ce que lesdits moyens de commande (MC) com-
mandent le temps de maintenance de ladite premie-
re situation de fonctionnement et de ladite seconde
situation de fonctionnement en fonction de ladite in-
formation fournie par I'intermédiaire desdits moyens
de sélection (24, 25).

Lave-vaisselle selon la revendication 1, caractérisé
en ce que ladite pompe (3) comporte un moteur mo-
nophasé bipolaire asynchrone ayant un enroule-
ment principal et un enroulement auxiliaire.

Lave-vaisselle selon I'une ou plusieurs des revendi-
cations précédentes, caractérisé en ce qu’ il com-
porte un dispositif d’affichage (26), permettant de
mettre en valeur les différents types de vaisselle,
lesquels peuvent étre sélectionnés par I'intermédiai-
re desdits moyens de sélection (24, 25).

Lave-vaisselle selon au moins I'une des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de sélection (24, 25) comportent un moyen
unique de sélection.

Lave-vaisselle selon au moins I'une des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de commande (MC) commandent lesdits
moyens de réglage (10) de fagon que ces derniers
conservent ladite premiére ou seconde situation de
fonctionnement pendant le cycle entier de fonction-
nement de la machine, en particulier en ce qui con-
cerne le traitement de la vaisselle contenue dans un
panier seul (8, 9).

Lave-vaisselle selon la revendication 1, caractérisé
en ce que lesdits moyens de commande (MC) sont
programmeés pour commander lesdits moyens de
chauffage (11) afin d’atteindre une température de
liquide estimée étre optimale pour le lavage du type
plus délicat de la vaisselle contenue dans le premier
desdits paniers (8, 9), comme cela est indiqué au dit
systeme de commande par l'intermédiaire desdits
moyens de sélection (22, 24, 25, 26).

Lave-vaisselle selon la revendication précédente,
caractérisé en ce que lesdits moyens de comman-
de (MC) sont programmeés, de plus, pour modifier,
si cela est requis, le cycle de fonctionnement de la
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machine, en fonction du type de vaisselle contenue
dans l'autre desdits paniers.

Lave-vaisselle selon la revendication précédente,
caractérisé en ce que la modification du cycle de
fonctionnement concerne le nombre d’'étapes et/ou
les durées de traitement auxquelles le contenu d’au
moins 'un desdits paniers sera soumis.

Lave-vaisselle selon la revendication 1 dans lequel
ledit systéme de commande (MC) est programmé
pour exécuter, pendant un méme cycle de fonction-
nement de la machine et en fonction de I'information
fournie par lesdits moyens de commande (24, 25),
les programmes de traitement du contenu des deux
paniers (8, 9), programmes différenciés en faisant
référence a :

- lapression du liquide pulvérisé par chaque pul-
vérisateur (5, 7), et/ou

- latempérature du liquide pulvérisé par chaque
pulvérisateur (5,7) et/ou

- la quantité de détergent dissoute dans le liqui-
de pulvérisé par chaque pulvérisateur (5, 7),
et/ou

- la durée de la phase unique de pulvérisation
de la vaisselle pour chaque panier (8, 9).
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