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Description

[0001] This invention relates to a method for prevent-
ing kitchenware articles which are sensitive to thermal
shocks from breaking as a result of sudden cooling during
washing in a dishwasher.
[0002] For example, but without limiting the scope of
the invention, kitchenware articles which might break as
a result of sudden cooling may be bowls or glasses made
of glass or china.
[0003] It is known that washing such kitchenware arti-
cles is an extremely delicate operation. See for instance
document EP 1 132 038 A2. Amongst the various disad-
vantages, one of the most serious is that linked to break-
ing as a result of thermal shock after sudden cooling.
During normal washing in a dishwasher, the articles to
be washed which are placed in a washing compartment
are subject to repeated heating and cooling.
[0004] In particular, the washing cycle usually compris-
es a main wash followed by a series of rinses. During the
main wash, the washing liquid is loaded on the bottom
of the washing compartment. Said washing liquid is
drawn by a pump and a rotating sprayer sprays it against
the kitchenware articles. After making contact with the
kitchenware articles, gravity causes the washing liquid
to collect again on the bottom of the washing compart-
ment again and it can again be drawn by the pump for
spraying against the kitchenware articles. The washing
liquid pumped from the washing compartment may be
heated by an electric heating element located along a
duct connecting the bottom of the washing compartment
and the sprayer. The washing liquid normally consists
mostly of water drawn from the water mains and, there-
fore, at the start of washing its temperature is usually
below 20°C (said temperature depends on outside envi-
ronmental conditions, for example during some seasons
and in some regions of the planet it could be 4°C). After
heating, after a predetermined period the washing liquid
will have a temperature of around 45°C.
[0005] Consequently, kitchenware articles which
might break as a result of sudden cooling are heated by
the washing liquid to a temperature close to 40°C. Then
the washing liquid is drained and a new washing liquid
is loaded for the subsequent rinse cycles. Said washing
liquid usually consists mostly of water drawn from the
water mains and therefore is at a temperature consider-
ably lower than that of the kitchenware articles (for ex-
ample, it could be at 19°C). If said liquid were to come
into contact with kitchenware articles which might break
as a result of sudden cooling, thermal shocks could occur
which would be such that they could cause the kitchen-
ware articles to break.
[0006] For that reason, there are prior art dishwashers
which, before operating the pump which pumps the liquid
to the sprayer, switch on the heating element for short
periods at suitable time intervals to pre-heat the washing
liquid to be sprayed. Said solution is not without disad-
vantages, such as the risk of damaging the heating ele-

ment. Since the washing liquid is not moved by the pump,
there is the risk that the heating element could overheat.
Moreover, heating of the washing liquid is localised close
to the heating element and is not very efficient.
[0007] In this context, the technical purpose which
forms the basis of this invention is to propose a method
for washing kitchenware articles which might break as a
result of sudden cooling that overcomes the above-men-
tioned disadvantages of the prior art.
[0008] In particular, this invention has for an aim to
propose a method for washing kitchenware articles which
might break as a result of sudden cooling which avoids
the risk of damaging such kitchenware articles.
[0009] The technical purpose indicated and the aims
specified are substantially achieved by a method for
washing kitchenware articles which might break as a re-
sult of sudden cooling comprising the technical features
described in one or more of the appended claims.
[0010] Further features and advantages of the inven-
tion are more apparent in the non-limiting description
which follows of a preferred non-limiting embodiment of
a method illustrated in the accompanying drawings, in
which:

- Figure 1 is a schematic view of a dishwasher which
implements a method according to this invention;

- Figure 2 is a graph showing on the y-axis the tem-
perature detected at the dishwasher washing com-
partment and on the x-axis the time measured from
the start of a washing cycle which implements the
method according to this invention.

[0011] This invention relates to a method for prevent-
ing kitchenware articles which are sensitive to thermal
shocks from breaking as a result of sudden cooling during
washing in a dishwasher 1. In particular, the method is
implemented when the user selects a specific pro-
gramme for washing kitchenware articles which might
break as a result of sudden cooling (the programme is
often called "crystal cycle" or "delicate cycle"). The meth-
od comprises the steps of performing a first washing step
by spraying a heated washing liquid against a first zone
21 that accommodates the articles which might break as
a result of sudden cooling. The first zone 21, relative to
the physical vertical, is located above a second zone 22
for accommodating kitchenware articles. The first and
second zones 21, 22 are inside a dishwasher 1 washing
compartment 2 during the first washing step.
[0012] The first washing step usually comprises also
spraying the second zone 22 of the washing compart-
ment 2. In particular, spraying of the second zone 22 may
take place simultaneously with the spraying of the first
zone 21 of the washing compartment 2 (if nothing else
because the second zone 22 is under the first washing
zone 21 and gravity causes the washing liquid to fall, also
wetting the second zone 22).
[0013] The first washing step comprises spraying the
washing liquid against the second zone 22 of the washing

1 2 



EP 2 201 884 B1

3

5

10

15

20

25

30

35

40

45

50

55

compartment 2.
[0014] During the first washing step the first and sec-
ond zones 21, 22 may be sprayed directly with the wash-
ing liquid simultaneously or alternatively first one and
then the other.
[0015] Before the first washing step; the user must
have placed the kitchenware articles which might break
as a result of sudden cooling in the first zone 21 and any
other, less delicate kitchenware articles (pans, cutlery,
etc.) in the second zone 22. The presence or absence
of kitchenware articles in the second zone 22 does not
affect implementation of the method. According to one
particular embodiment (described in more detail below)
the kitchenware articles which might break as a result of
sudden cooling could be placed either in the first or sec-
ond washing zone 21, 22. Heating of the washing liquid
used in the first washing step may take place at least
partly simultaneously with the first washing step, or it may
take place before the start of the first washing step.
[0016] A washing cycle may normally comprise:

- one or more pre-washes (sometimes these are ab-
sent, as in the example schematically illustrated in
Figure 2);

- a main wash (labelled A in Figure 2);
- one or more rinses (labelled B and C in Figure 2).

[0017] Advantageously, the first washing step com-
prises the main wash. Advantageously, the washing liq-
uid used in the first washing step comprises water to
which at least one detergent may be added.
[0018] Heating of the washing liquid used during the
first washing step is linked to the fact that the water is
drawn from the water mains and therefore is at ambient
temperature (not high enough for an efficient degreasing
action).
[0019] At the start of the first washing step the kitch-
enware articles placed in the first zone 21 are substan-
tially at ambient temperature. Consequently, contact with
the washing liquid at ambient temperature does not cre-
ate risks of breakage.
[0020] After performing its washing action, the wash-
ing liquid used during the first washing step usually col-
lects, due to gravity, on the bottom of the washing com-
partment 2 and can be drawn again and sprayed again
on the kitchenware articles to be washed.
[0021] Advantageously, the first washing step has a
predetermined duration (in the example in Figure 2 the
duration is 22.5 minutes).
[0022] Advantageously, the method involves draining
from the washing compartment 2 the first washing liquid
used during the first washing step (this step is indicated
by the arrow labelled A1 in Figure 2). During said step
the washing liquid used in the first washing step is suitably
expelled from the dishwasher 1 through a drainage chan-
nel 47 along which a drainage pump 48 is located. This
occurs at the end of the predetermined duration of the
first washing step. Obviously, minimal amounts of the

washing liquid used during the first washing step may
remain on the kitchenware articles or on the walls of the
washing compartment 2 (for example in the form of drop-
lets).
[0023] The method also involves performing a second
washing step using a new washing liquid. Said new wash-
ing liquid, at least initially, is cooler than the washing liquid
sprayed just before the end of the first washing step.
Therefore, the temperature of the new washing liquid
sprayed against the kitchenware articles at the start of
the second washing step is lower than the temperature
of the washing liquid sprayed against the kitchenware
articles just before the end of the first washing step. The
second washing step is usually a first rinse (labelled B in
Figure 2) which (advantageously, but not necessarily)
could be followed by other rinses (for example, rinse C
in Figure 2).
[0024] The washing liquid used in the first washing step
and the new washing liquid used in the second washing
step could be of the same type. For example, the washing
liquid used in the first washing step and the new washing
liquid could comprise water to which detergents may
have been added. The particles of the new washing liquid
are substantially no longer the same particles of liquid
used for the first washing step. Advantageously, the sec-
ond washing step comprises a sub-step of feeding the
new washing liquid into the washing compartment 2. Dur-
ing said feeding step, gravity causes the new washing
liquid to occupy the bottom of the washing compartment
2.
[0025] The second washing step also comprises a first
operating sub-step (labelled B1 in Figure 2). Said first
operating sub-step involves spraying the new washing
liquid into the washing compartment 2 without allowing
the new washing liquid to come into contact with the first
washing zone 21. During said first operating sub-step,
the new washing liquid is drawn from the washing com-
partment 2 and, relative to the direction of the physical
vertical, at last partly sprayed upwards from the bottom
of the second washing zone 22. The new washing liquid
is also sprayed with insufficient force for it to reach a first
predetermined height 211 where the first washing zone
21 of the washing compartment 2 is located.
[0026] The kitchenware articles which might break as
a result of sudden cooling placed in the first zone 21 are
still warm following the first washing step and if the new
liquid (which at least at the start of the second washing
step is noticeably cooler than the kitchenware articles)
were to strike them, they could break.
[0027] The sub-step of feeding the new washing liquid
involves pumping water at ambient temperature from an
external source. Advantageously, the water is drawn
from the water mains. It may then have any detergents
required added to it in order to form the new washing
liquid.
[0028] For example, initially the new washing liquid
could be sprayed at a temperature close to 19°C (said
value is provided by way of example only, since it de-
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pends on the temperature of the outside environment. In
winter or in geographical areas with a cold climate, said
temperature could be much lower).
[0029] Advantageously, after being sprayed and per-
forming a washing action on the kitchenware articles, the
new washing liquid collects, due to gravity, on the bottom
of the washing compartment 2, from where it can be
drawn again for spraying.
[0030] The second washing step therefore comprises
a sub-step of heating the new washing liquid. Advanta-
geously, the heating sub-step is at least partly simulta-
neous with the first operating sub-step. Advantageously,
heating means 9 are used for the heating. Advantageous-
ly, the dishwasher 1 comprises a feed conduit 49 extend-
ing between the washing compartment 2 and the spray-
ing means 4 which spray the washing liquid into the wash-
ing compartment 2.
[0031] Appropriately, the heating means 9 are located
along the feed conduit 49. In particular, the heating
means 9 comprise a heating element 90. The new wash-
ing liquid therefore acquires heat from the heating means
9.
[0032] At the end of the heating sub-step the temper-
ature of the new washing liquid is between 35°C and
50°C, preferably equal to around 45°C.
[0033] The duration of the heating sub-step is linked
to a predetermined condition.
[0034] The predetermined condition may be the detec-
tion of a predetermined temperature by means of a sen-
sor which comes into contact with the new washing liquid
or which is located in the washing compartment 2.
[0035] Alternatively, the predetermined condition is a
predetermined interval of time. In the latter case, the du-
ration of the heating step is equal to a preset interval of
time. The heating means 9 are switched off at the end of
the preset interval of time.
[0036] Advantageously, the first operating sub-step is
substantially simultaneous with the heating sub-step.
[0037] The new washing liquid is gradually heated up
during the first operating sub-step. This is due to the fact
that the new liquid repeatedly comes into contact with
the heating element 90. The particles of the new washing
liquid, after being sprayed by the spraying means 4, again
collect on the bottom of the washing compartment 2, from
where they are drawn and thanks to the conduit 49 again
directed towards the spraying means 4. This forces the
particles of the new washing liquid to pass the heating
element 90 several times, thus gradually increasing the
temperature of the new washing liquid.
[0038] Advantageously, during the second washing
step, the new washing liquid may be topped up one or
more times.
[0039] The second washing step also comprises a sec-
ond operating sub-step, following the first operating sub-
step, in which the new washing liquid is sprayed into the
washing compartment 2 and strikes the first zone 21 of
the washing compartment 2. This allows washing of the
kitchenware articles placed in the first washing zone 21.

During the second operating sub-step, the new washing
liquid also suitably strikes the second zone 22 of the
washing compartment 2. Advantageously, the second
operating sub-step starts after the sub-step of heating
the new washing liquid. During the second operating sub-
step the new washing liquid is at a temperature high
enough to prevent the kitchenware articles which are
sensitive to sudden cooling from breaking. During the
second operating sub-step (see B2 in Figure 2) the tem-
perature detected in the washing compartment 2 is ap-
proximately constant and equal to that reached at the
end of the heating sub-step (at most there will be slight
cooling due to heat dissipation to the outside).
[0040] Appropriately, according to the method, in the
second operating sub-step, the new washing liquid
reaches a first rack 5 in which the first zone 21 of the
washing compartment 2 is obtained. This allows washing
of the kitchenware articles which might break as a result
of sudden cooling that the user previously placed in the
first zone 21 of the washing compartment 2. Normally, in
dishwashers equipped with two racks, the most delicate
articles are placed in the upper rack, whilst the lower rack
is used for sturdier pans and kitchenware articles (there-
fore the user is familiar with this separation). According
to the method, during the first operating sub-step, the
new washing liquid is sprayed upwards from under the
second zone 22 of the washing compartment 2 with suf-
ficient force for it to reach a second height 221 which is
below the first height 211 and where the second washing
zone 22 of the washing compartment 2 is located.
[0041] According to the method, in the first operating
sub-step, the new washing liquid, without reaching the
first 5 rack, comes into contact with a second rack 6 in
which the second zone 22 of the washing compartment
2 is obtained. The second rack 6; relative to the direction
of the physical vertical, is positioned below the first rack
5. During the first operating sub-step initially the new
washing liquid is still too cool for washing the warm kitch-
enware articles which might break as a result of sudden
cooling located in the first rack 5. While waiting for the
new washing liquid to heat up it is therefore used for
washing the kitchenware articles that the user previously
placed in the second rack 6.
[0042] In an alternative embodiment of the method,
during the first operating sub-step the new washing liquid
is sprayed upwards from under the second zone 22 of
the washing compartment 2 with insufficient force for it
to reach a second height 221 which is below the first
height 211 and where the second washing zone 22 of
the washing compartment 2 is located. For example, this
would allow kitchenware articles which might break as a
result of sudden cooling to be placed in either the first or
the second washing zone 21, 22. In general, the first
height 211 is further from a horizontal surface below the
dishwasher 1 than the second height 221. The first height
211 is at the lower edge of the first washing zone 21. The
second height 221 is at the lower edge of the second
washing zone 22.
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[0043] During the first and second operating sub-
steps, the first and second racks 5, 6 are inside the wash-
ing compartment 2. Both the first rack and/or the second
rack 5, 6 can normally be removed from the washing
compartment 2 to allow the kitchenware articles to be
loaded and unloaded.
[0044] In general, the method comprises adjusting the
rotation speed of a feed pump 3 which pumps the new
washing liquid from the washing compartment 2 to at
least one nozzle 46 belonging to the spraying means 4
which sprays it into the washing compartment 2. The noz-
zle 46 is part of the washing compartment 2 spraying
means 4. During the first operating sub-step said rotation
speed is less than during the second operating sub-step,
so as not to impart (during the first operating sub-step)
sufficient energy to the washing liquid sprayed upwards
from under the second zone 22 to reach the first zone 21
of the washing compartment 2. Appropriately, the pump
3 is of the centrifugal type.
[0045] In the particular embodiment in which during
the first operating sub-step the liquid sprayed upwards
does not reach either the first or the second washing
zone 21, 22 the pump 3 rotation speed is such that it
prevents the washing liquid sprayed upwards from under
the second zone 22 having sufficient force to reach the
second zone 22 of the washing compartment 2.
[0046] Therefore, when switching from the first sub-
step to the second sub-step there is an increase in the
feed pump 3 rotation speed. Advantageously, during the
first operating sub-step the centrifugal pump 3 rotation
speed is between 1600 and 1800 rpm. During the second
operating sub-step the centrifugal pump 3 rotation speed
is between 2000 and 2500 rpm (not necessarily main-
taining a constant value): The rotation speed values in-
dicated above are provided purely by way of example
and depend on the pressures to be obtained.
[0047] Reducing the mechanical energy supplied by a
motor to the pump 3 also reduces the energy that the
pump 3 transfers to the new washing liquid and therefore
during the first operating sub-step the latter is sprayed
lower than during the second operating sub-step. This
means that during the first operating sub-step the new
washing liquid is prevented from coming into contact with
the kitchenware articles in the first zone 21 (and in a
particular embodiment also with those in the second
washing zone 22). During the second operating sub-step
the new washing liquid may be sprayed higher than dur-
ing the first operating sub-step and so may also reach
the first zone 21 of the washing compartment 2 in which
the user previously placed the kitchenware articles which
might break as a result of sudden cooling. Advantageous-
ly, the method may comprise regulating the load losses
in the conduit 49, said load loss adjustment being deter-
mined by varying the geometry of the conduit 49 (for ex-
ample, by adjusting the transit cross-section of a point of
the conduit 49).
[0048] During the first operating sub-step the load loss-
es in the conduit 49 are higher than during the second

operating sub-step.
[0049] To switch from the first to the second operating
sub-step the load losses along the conduit 49 in which
the pump 3 is located could be reduced.
[0050] To adjust the pressure of the jet, the method
therefore comprises acting on the pump 3 rotation speed
or on the geometry of the conduit 49 which draws the
new washing liquid from the bottom of the washing com-
partment 2 so that it can again be sprayed against the
kitchenware articles placed in the washing compartment
2.
[0051] advantageously, according to the method, dur-
ing the first operating sub-step the new washing liquid is
sprayed upwards only from under the second zone 22.
This also makes it possible to reduce the possibility that
the new washing liquid will come into contact with the
first zone 21 of the washing compartment 2. According
to the method, during the second operating sub-step the
new washing liquid is at least partly sprayed from the
bottom upwards. Moreover, during the second operating
sub-step the new washing liquid is at least partly sprayed
from an intermediate position between the first and sec-
ond zones 21, 22 of the washing compartment 2. This
allows the best possible washing even of the kitchenware
articles placed in the first zone 21 of the washing com-
partment 2 and which might break as a result of sudden
cooling. Appropriately, the first and/or the second oper-
ating sub-step is/are performed in a predetermined inter-
val of time.
[0052] At the end of the second operating sub-step the
new washing liquid is disposed of outside the dishwasher
1. In the non-limiting embodiment provided by way of
example and illustrated in the accompanying drawing,
after the second operating sub-step there is a third wash-
ing step (labelled C in Figure 2). The third washing step
repeats the sub-steps already described in connection
with the second washing step (using a new washing liquid
compared with that used during the second washing
step).
[0053] After repeating the sub-steps already described
in connection with the second washing step, the third
washing step may comprise a new step of heating the
washing liquid being used (initially introduced at a tem-
perature close to ambient temperature). Advantageous-
ly, said new heating step is carried out for a predeter-
mined interval of time. Appropriately (see C1 in Figure
2) the new heating step brings at least the first washing
zone 21 to a temperature of between 60°C and 70°C
(advantageously around 65°C). The temperature of the
washing compartment 2 during the third washing step is
then maintained at a substantially constant temperature
for a predetermined interval of time (see C2 in Figure 2).
During C2 the liquid being used is no longer heated.
[0054] Then a step of drying the articles washed and
placed in the washing compartment 2 begins. Advanta-
geously, the third washing liquid is drained during the
drying step.
[0055] Figure 1 shows a non-limiting example of a dish-
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washer 1 which implements the method described
above. Said dishwasher 1 comprises the washing com-
partment 2 and first and second means 7, 8 for positioning
kitchenware articles inside the washing compartment 2.
The first positioning means 7 are above the second po-
sitioning means 8 relative to the direction of the physical
vertical.
[0056] The first positioning means 7 form the first
washing zone 21, whilst the second positioning means
8 form the second washing zone 22.
[0057] In a first embodiment not illustrated the first and
second positioning means 7, 8 are integrated in a single
rack (which can normally be removed from the washing
compartment 2). For example, the first positioning means
7 could comprise a flap applied to the lateral walls of the
rack, whilst the second positioning means 8 could com-
prise for example the bottom of the rack.
[0058] In an alternative embodiment the dishwasher 1
comprises a first rack and a second rack 5, 6 which are
located in the washing compartment 2. The first rack 5
comprises the first positioning means 7 and is obtained
above the second rack 6 which in turn comprises the
second positioning means 8. The first rack and the sec-
ond rack 5, z6 can normally be removed from the washing
compartment 2. During washing the first and second
racks 5, 6 are inside the washing compartment 2.
[0059] The dishwasher 1 also comprises the means 4
for spraying the washing liquid into the washing compart-
ment 2. The spraying means 4 comprise at least a first
sprayer 42. Relative to the physical vertical the first
sprayer 42 is below the second positioning means 8 for
the kitchenware articles.
[0060] Advantageously, the first sprayer 42 is located
below the second rack 6. The spraying means 4 may
also comprise a second sprayer 41 interposed between
the first and second racks 5, 6. The first and second
sprayers 42, 41 are rotating and comprise a plurality of
nozzles 46 allowing the outflow of the liquid used to wash
the kitchenware articles.
[0061] Advantageously, the feed conduit 49 comprises
a first duct 54 extending from the washing compartment
2. The first duct 54 has a branch 50 downstream of the
pump 3. Extending from the branch 50 there is a second
duct 51 which allows the first sprayer 42 to be fed and a
third duct 52 which allows the second sprayer 41 to be
fed. Advantageously, the dishwasher 1 comprises shut-
off means 53 which allow or inhibit the flow of a liquid
along the second and/or third ducts 51, 52. For example,
the shutoff means 53 comprise a first valve 55 located
at the branch 50. The valve 55 allows fluid communication
of the first duct 54 with the second duct 51 or with the
third duct 52 or with both or neither of the two. The valve
55 has one inlet and two outlets. Interposed between the
inlet and the outlets there is a mobile element which al-
lows fluid communication between the inlet and one of
the two outlets or both of the two outlets or neither of the
outlets. The inlet is at one end of the first duct 54, the two
outlets are respectively at one end of the second and one

end of the third ducts 51, 52.
[0062] The dishwasher 1 also comprises means for
adjusting at least one jet of the washing liquid coming
out of the first sprayer 42. The adjusting means allow the
jet to adopt a first and a second operating condition. Said
adjusting means could be a variable speed pump or
means for varying the geometry of the conduit 49 (in par-
ticular, they allow narrowing or widening of a transit cross-
section of the conduit 49).
[0063] In the first operating condition, even if undis-
turbed by the second positioning means 8 or by the kitch-
enware articles placed in them, the jet has insufficient
force to reach the first positioning means 7. In a first em-
bodiment of the dishwasher, in the first operating condi-
tion said force is, however, sufficient to reach the second
positioning means 8. In a second embodiment of the dish-
washer, in the first operating condition said force is, how-
ever, insufficient to reach the second positioning means
8. Therefore, in the first operating condition the first op-
erating sub-step described above with reference to the
second washing step is implemented.
[0064] Advantageously, the first sprayer 42 is obtained
under the second rack 6. In the first operating condition
of the first embodiment, the jet of the first sprayer 42
reaches the second rack 6, but not the first rack 5. In the
first operating condition the second sprayer 41 is
switched off.
[0065] In the second operating condition, if undis-
turbed by the second positioning means 8 and by the
kitchenware articles placed in them, the jet of the first
sprayer 42 might have sufficient force to reach the first
positioning means 7. Moreover, in the second operating
condition the second sprayer 41 sprays at least one jet
of the new washing liquid towards the first rack 5.
[0066] This allows implementation of the second op-
erating sub-step described above with reference to the
second washing step.
[0067] This invention has important advantages. First,
it allows the washing of kitchenware articles which might
break as a result of sudden cooling in a dishwasher, min-
imising the risk of breakages.
[0068] Another important advantage is linked to opti-
misation of the washing time, since even when the wash-
ing liquid has a temperature such that its use is not rec-
ommended on warm kitchenware articles which might
break as a result of sudden cooling, it is still used for
washing less delicate kitchenware articles (for example,
those made of steel).
[0069] It shall be understood that the invention de-
scribed above may be modified and adapted in several
ways without departing from the scope of the inventive
concept. Moreover, all the details of the invention may
be substituted by other technically equivalent elements.
In practice, all the materials used, as well as the dimen-
sions, may vary according to requirements.
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Claims

1. A method for preventing kitchenware articles sensi-
tive to thermal shocks from breaking as a result of
sudden cooling during washing in a dishwasher (1),
characterized in that the method comprises the
steps of:

i) performing a first washing step by spraying a
heated washing liquid against a first zone (21)
that accommodates the articles that might break
on account of sudden cooling, the first zone (21),
relative to the physical vertical, being located
above a second zone (22) for accommodating
kitchenware articles, the first and second zones
(21, 22) being located inside a washing com-
partment (2) in the dishwasher (1);
ii) draining the washing compartment (2) of the
washing liquid used during the first washing
step;
iii) performing a second washing step using new
washing liquid initially cooler than the washing
liquid sprayed just before the end of the first
washing step, the second washing step com-
prising:

- a sub-step of feeding the new washing liq-
uid into the washing compartment (2);
- a first operating sub-step in which the new
washing liquid is sprayed into the washing
compartment (2) without allowing the new
washing liquid to come into contact with the
first washing zone (21); during this first op-
erating sub-step, the new washing liquid be-
ing, relative to the direction of the physical
vertical, drawn from the washing compart-
ment (2) and at least partly sprayed up-
wards from the bottom of the second wash-
ing zone (22) of the washing compartment
(2), the new washing liquid being sprayed
with insufficient force for it to reach a first
predetermined height (211) where the first
washing zone (21) of the washing compart-
ment (2) is located;
- a sub-step of heating the new washing liq-
uid, this heating sub-step being at least part-
ly simultaneous with the first operating sub-
step;
- a second operating sub-step, following the
first operating sub-step, in which the new
washing liquid is sprayed into the washing
compartment (2) and strikes the first zone
(21) of the washing compartment (2).

2. The method according to claim 1, characterized in
that during the first operating sub-step, the new
washing liquid is sprayed upwards from under the
second zone (22) of the washing compartment (2)

with insufficient force for it to reach a second prede-
termined height (221) below the first predetermined
height (211) where the second washing zone (22) of
the washing compartment (2) is located.

3. The method according to claim 1, characterized in
that during the first operating sub-step, the new
washing liquid is sprayed upwards from under the
second zone (22) of the washing compartment (2)
with sufficient force for it to reach a second prede-
termined height (221) below the first predetermined
height (211) where the second washing zone (22) of
the washing compartment (2) is located.

4. The method according to claim 3, characterized in
that:

- during the second operating sub-step, the new
washing liquid reaches a first rack (5) in which
the first zone (21) of the washing compartment
(2) is obtained;
- in the first operating sub-step, the new washing
liquid, without reaching the first rack (5), coming
into contact with a second rack (6) in which the
second zone (22) of the washing compartment
(2) is obtained; the second rack (6), relative to
the direction of the physical vertical, being posi-
tioned below the first rack (5);

at least during the first and the second operating sub-
step, the first and the second rack (5, 6) being inside
the washing compartment (2).

5. The method according to any of the foregoing claims,
characterized in that the first operating sub-step is
substantially simultaneous with the sub-step of heat-
ing forming part of the second washing step.

6. The method according to any of the foregoing claims,
characterized in that it comprises adjusting the ro-
tation speed of a feed pump (3) which pumps the
new washing liquid from the washing compartment
(2) to at least one nozzle (46) which sprays it into
the washing compartment (2); said rotation speed
being, during the first operating sub-step, less than
during the second operating sub-step so as not to
impart sufficient energy to the washing liquid sprayed
upwards from under the second zone (22) to reach
the first zone (21) of the washing compartment (2).

7. The method according to any of the foregoing claims,
characterized in that it comprises regulating the
load losses in a conduit (49) running from the wash-
ing compartment (2) to the spraying means (4), said
load loss adjustment being determined by varying
the geometry of the conduit (49); the load losses in
the conduit (49) during the first operating sub-step
being higher than during the second operating sub-
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step.

8. The method according to claim 7 when it depends
directly or indirectly on claim 6, characterized in
that the spraying means (4) comprise the nozzle
(46).

9. The method according to any of the foregoing claims,
characterized in that during the first operating sub-
step the new washing liquid is sprayed upwards only
from under the second zone (22), whilst during the
second operating sub-step the new washing liquid
is sprayed at least partly from the bottom upwards
and from an intermediate position between the first
and the second zone (21, 22) of the washing com-
partment (2).

10. The method according to any of the foregoing claims,
characterized in that the first and/or the second
operating sub-step is/are performed in a predeter-
mined interval of time.

11. The method according to any of the foregoing claims,
characterized in that the sub-step of feeding the
new washing liquid comprises pumping water at am-
bient temperature from an external source.

12. The method according to any of the foregoing claims,
characterized in that the washing liquid used in the
first washing step and the new washing liquid used
in the second washing step are of the same type.

13. The method according to any of the foregoing claims,
characterized in that the washing liquid used in the
first operating sub-step is heated at least partly dur-
ing the first washing step or it is heated before the
first washing step.

14. The method according to any of the foregoing claims,
characterized in that the first washing step also
comprises spraying the washing liquid against the
second zone (22) of the washing compartment (2).

Patentansprüche

1. Verfahren zum Verhindern eines Zerbrechens von
gegen Thermalschocks empfindlichen Küchenuten-
silien-Artikeln in Folge eines plötzlichen Abkühlens
während einer Wäsche in einem Geschirrspüler (1),
dadurch gekennzeichnet, dass das Verfahren fol-
gende Schritte umfasst:

i) Ausführen eines ersten Waschschritts durch
Sprühen einer erwärmten Waschflüssigkeit auf
einen ersten Bereich (21), der die Artikel auf-
nimmt, welche wegen eines plötzlichen Abküh-
lens brechen könnten, wobei sich der erste Be-

reich (21) relativ zur physikalischen Vertikalen
über einem zweiten Bereich (22) zur Aufnahme
von Küchenutensilien-Artikeln befindet, wobei
sich der erste und der zweite Bereich (21, 22)
in einem Waschabteil (2) des Geschirrspülers
(1) befinden;
ii) Ablassen der während des ersten Wasch-
schritts verwendeten Waschflüssigkeit aus dem
Waschabteil (2);
iii) Ausführen eines zweiten Waschschritts unter
Verwendung neuer Waschflüssigkeit, die an-
fänglich kühler als die gerade vor dem Ende des
ersten Waschschritts versprühte Waschflüssig-
keit ist, wobei der zweite Waschschritt umfasst:

- einen Unterschritt, bei dem die neue
Waschflüssigkeit in das Waschabteil (2) zu-
geführt wird;
- einen ersten Betriebsunterschritt, bei dem
die neue Waschflüssigkeit in das Waschab-
teil (2) gesprüht wird, ohne dass es der neu-
en Waschflüssigkeit dabei ermöglicht wird,
mit dem ersten Waschbereich (21) in Kon-
takt zu gelangen; wobei während dieses er-
sten Betriebsunterschritts die neue Wasch-
flüssigkeit relativ zu der Richtung der phy-
sikalischen Vertikalen von dem Waschab-
teil (2) gezogen und wenigstens teilweise
von dem Boden des zweiten Waschbe-
reichs (22) des Waschabteils (2) aufwärts
gesprüht wird, wobei die neue Waschflüs-
sigkeit mit einer Kraft gesprüht wird, die zum
Erreichen einer ersten vorbestimmten Hö-
he (211), bei der sich der erste Waschbe-
reich (21) des Waschabteils (2) befindet,
durch die Waschflüssigkeit nicht ausreicht;
- einen Unterschritt zum Erwärmen der neu-
en Waschflüssigkeit, wobei dieser Erwär-
mungsunterschritt wenigstens teilweise
zeitgleich mit dem ersten Betriebsunter-
schritt stattfindet;
- einen zweiten, dem ersten Betriebsunter-
schritt folgenden Betriebsunterschritt, bei
dem die neue Waschflüssigkeit in das
Waschabteil (2) gesprüht wird und auf den
ersten Bereich (21) des Waschabteils (2)
trifft.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass während des ersten Betriebsunter-
schritts die neue Waschflüssigkeit von unterhalb des
zweiten Bereichs (22) des Waschabteils (2) aufwärts
gesprüht wird, wobei die neue Waschflüssigkeit mit
einer Kraft gesprüht wird, die zum Erreichen einer
unterhalb der ersten vorbestimmten Höhe (211) be-
findlichen zweiten vorbestimmten Höhe (221), bei
der sich der zweite Waschbereich (22) des Wasch-
abteils (2) befindet, durch die Waschflüssigkeit nicht
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ausreicht.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass während des ersten Betriebsunter-
schritts die neue Waschflüssigkeit von unterhalb des
zweiten Bereichs (22) des Waschabteils (2) aufwärts
gesprüht wird, wobei die neue Waschflüssigkeit mit
einer Kraft gesprüht wird, die zum Erreichen einer
unterhalb der ersten vorbestimmten Höhe (211) be-
findlichen zweiten vorbestimmten Höhe (221), bei
der sich der zweite Waschbereich (22) des Wasch-
abteils (2) befindet, durch die Waschflüssigkeit aus-
reicht.

4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass

- während des zweiten Betriebsunterschritts die
neue Waschflüssigkeit ein erstes Gestell (5) er-
reicht, in dem der erste Bereich (21) des Wasch-
abteils (2) erhalten ist;
- bei dem ersten Betriebsunterschritt die neue
Waschflüssigkeit, ohne das erste Gestell (5) zu
erreichen, in Kontakt mit einem zweiten Gestell
(6) gelangt, in dem der zweite Bereich (22) des
Waschabteils (2) erhalten ist; wobei das zweite
Gestell (6) relativ zu der Richtung der physika-
lischen Vertikalen unterhalb des ersten Gestells
(5) positioniert ist; wobei wenigstens während
des ersten und des zweiten Betriebsunter-
schritts das erste und das zweite Gestell (5, 6)
in dem Waschabteil (2) sind.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der erste Be-
triebsunterschritt im Wesentlichen zeitgleich mit
dem Erwärmungsunterschritt, der einen Teil des
zweiten Waschschritts bildet, stattfindet.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass es ein Anpas-
sen der Rotationsgeschwindigkeit einer Zufuhrpum-
pe (3) umfasst, die die neue Waschflüssigkeit von
dem Waschabteil (2) wenigstens zu einer Düse (46)
pumpt, welche die Waschflüssigkeit in das Wasch-
abteil (2) sprüht; wobei die Rotationsgeschwindig-
keit während des ersten Betriebsunterschritts kleiner
ist als während des zweiten Betriebsunterschritts,
so dass nicht hinreichend viel Energie auf die von
unterhalb des zweiten Bereichs (22) aufwärts ge-
sprühte Waschflüssigkeit übertragen wird, um den
ersten Bereich (21) des Waschabteils (2) zu errei-
chen.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass es eine Re-
gulierung der Lastverluste in einer Leitung (49), die
von dem Waschabteil (2) zu den Sprühmittels (4)

verläuft, umfasst, wobei die Lastverlustanpassung
durch Variieren der Geometrie der Leitung (49) be-
stimmt wird; wobei die Lastverluste in der Leitung
(49) während des ersten Betriebsunterschritts höher
als während des zweiten Betriebsunterschritts sind.

8. Verfahren nach Anspruch 7 unter direkter oder indi-
rekter Rückbeziehung auf Anspruch 6, dadurch ge-
kennzeichnet, dass die Sprühmittel (4) die Düse
(46) umfassen.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass während des
ersten Betriebsunterschritts die neue Waschflüssig-
keit nur von unterhalb des zweiten Bereichs (22) auf-
wärts gesprüht wird, während während des zweiten
Betriebsunterschritts die neue Waschflüssigkeit we-
nigstens teilweise von dem Boden aufwärts und von
einer Zwischenposition zwischen dem ersten und
dem zweiten Bereich (21, 22) des Waschabteils (2)
gesprüht wird.

10. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der erste
oder/und der zweite Betriebsunterschritt in einem
vorbestimmten Zeitintervall ausgeführt wird/werden.

11. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der Unter-
schritt, bei dem die neue Waschflüssigkeit zugeführt
wird, ein Pumpen von Wasser bei Umgebungstem-
peratur von einer externen Quelle umfasst.

12. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass die in dem
ersten Waschschritt verwendete Waschflüssigkeit
und die neue, in dem zweiten Waschschritt verwen-
dete Waschflüssigkeit von derselben Art sind.

13. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass die in dem
ersten Betriebsunterschritt verwendete Waschflüs-
sigkeit wenigstens teilweise während des ersten
Waschschritts erwärmt wird oder vor dem ersten
Waschschritt erwärmt wird.

14. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der erste
Waschschritt auch ein Sprühen der Waschflüssig-
keit auf den zweiten Bereich (22) des Waschabteils
(2) umfasst.

Revendications

1. Procédé pour empêcher des articles de cuisine sen-
sibles aux chocs thermiques de se casser du fait
d’un brusque refroidissement lors d’un lavage dans
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un lave-vaisselle (1), caractérisé en ce que le pro-
cédé comprend les étapes comprenant le fait de :

i) exécuter une première étape de lavage en pul-
vérisant un liquide de lavage chauffé contre une
première zone (21) qui contient les articles qui
pourraient se casser à cause d’un refroidisse-
ment soudain, la première zone (21), par rapport
à la verticale physique, étant située au-dessus
d’une seconde zone (22) permettant de recevoir
des articles de cuisine, les première et seconde
zones (21, 22) étant situées à l’intérieur d’un
compartiment de lavage (2) dans le lave-vais-
selle (1) ;
ii) drainer le compartiment de lavage (2) du li-
quide de lavage utilisé pendant la première éta-
pe de lavage ;
iii) exécuter une seconde étape de lavage en
utilisant un nouveau liquide de lavage plus froid
initialement que le liquide de lavage pulvérisé
juste avant la fin de la première étape de lavage,
la seconde étape de lavage comprenant :

- une sous-étape de fourniture du nouveau
liquide de lavage dans le compartiment de
lavage (2) ;
- une première sous-étape de fonctionne-
ment dans laquelle le nouveau liquide de
lavage est pulvérisé dans le compartiment
de lavage (2) sans permettre au nouveau
liquide de lavage de venir en contact avec
la première zone de lavage (21) ; pendant
cette première sous-étape de fonctionne-
ment, le nouveau liquide de lavage étant,
par rapport à la direction de la verticale phy-
sique, extrait du compartiment de lavage (2)
et, du moins partiellement, pulvérisé vers le
haut à partir du bas de la seconde zone de
lavage (22) du compartiment de lavage (2),
le nouveau liquide de lavage étant pulvérisé
avec une force insuffisante pour qu’il attei-
gne une première hauteur prédéterminée
(211) au niveau de laquelle la première zo-
ne de lavage (21) du compartiment de la-
vage (2) est située ;
- une sous-étape de chauffage du nouveau
liquide de lavage, cette sous-étape de
chauffage se faisant, au moins partielle-
ment, simultanément à la première sous-
étape de fonctionnement ;
- une seconde sous-étape de fonctionne-
ment, après la première sous-étape de
fonctionnement, dans laquelle le nouveau
liquide de lavage est pulvérisé dans le com-
partiment de lavage (2) et vient heurter la
première zone (21) du compartiment de la-
vage (2).

2. Procédé selon la revendication 1, caractérisé en
ce que pendant la première sous-étape de fonction-
nement, le nouveau liquide de lavage est pulvérisé
vers le haut à partir de dessous la seconde zone (22)
du compartiment de lavage (2) avec une force insuf-
fisante pour qu’il atteigne une seconde hauteur pré-
déterminée (221), au-dessous de la première hau-
teur prédéterminée (211), au niveau de laquelle la
seconde zone de lavage (22) du compartiment de
lavage (2) est située.

3. Procédé selon la revendication 1, caractérisé en
ce que pendant la première sous-étape de fonction-
nement, le nouveau liquide de lavage est pulvérisé
vers le haut à partir du dessous de la seconde zone
(22) du compartiment de lavage (2) avec une force
suffisante pour qu’il atteigne une seconde hauteur
prédéterminée (221) au-dessous de la première
hauteur prédéterminée (211), au niveau de laquelle
la seconde zone de lavage (22) du compartiment de
lavage (2) est située.

4. Procédé selon la revendication 3, caractérisé en
ce que :

- pendant la seconde sous-étape de fonctionne-
ment, le nouveau liquide de lavage atteint un
premier panier (5) dans lequel la première zone
(21) du compartiment de lavage (2) est réalisée ;
- dans la première sous-étape de fonctionne-
ment, le nouveau liquide de lavage, sans attein-
dre le premier panier (5), vient en contact avec
un second panier (6) dans lequel la seconde zo-
ne (22) du compartiment de lavage (2) est
réalisée ;

le second panier (6), par rapport à la direction de la
verticale physique, étant positionné au-dessous du
premier panier (5) ;
pendant au moins les première et seconde sous-
étapes de fonctionnement, les premier et second pa-
niers (5, 6) se trouvent à l’intérieur du compartiment
de lavage (2).

5. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la première
sous-étape de fonctionnement est essentiellement
simultanée avec la sous-étape de chauffage faisant
partie de la seconde étape de lavage.

6. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend de
régler la vitesse de rotation d’une pompe d’alimen-
tation (3) qui pompe le nouveau liquide de lavage à
partir du compartiment de lavage (2) à destination
d’au moins une buse (46) qui le pulvérise dans le
compartiment de lavage (2) ; ladite vitesse de rota-
tion étant, pendant la première sous-étape de fonc-
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tionnement, plus faible que pendant la seconde
sous-étape de fonctionnement de façon à ne pas
communiquer une énergie suffisante pour que le li-
quide de lavage pulvérisé vers le haut, à partir du
dessous de la seconde zone (22), atteigne la pre-
mière zone (21) du compartiment de lavage (2).

7. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend le
fait de réguler les pertes de charge dans un conduit
(49) allant du compartiment de lavage (2) aux
moyens de pulvérisation (4), ledit réglage de perte
de charge étant déterminé par la modification de la
géométrie du conduit (49) ; les pertes de charge
dans le conduit (49) pendant la première sous-étape
de fonctionnement étant plus élevées que pendant
la seconde sous-étape de fonctionnement.

8. Procédé selon la revendication 7 lorsqu’elle dépend
directement ou indirectement de la revendication 6,
caractérisé en ce que les moyens de pulvérisation
(4) comportent la buse (46).

9. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que, pendant la
première sous-étape de fonctionnement, le nouveau
liquide de lavage est pulvérisé vers le haut seule-
ment à partir du dessous de la seconde zone (22),
tandis que pendant la seconde sous-étape de fonc-
tionnement, le nouveau liquide de lavage est pulvé-
risé au moins partiellement à partir du bas vers le
haut et à partir d’une position intermédiaire entre la
première et la seconde zone (21, 22) du comparti-
ment de lavage (2).

10. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la première
et/ou la seconde sous-étape de fonctionnement est/
sont exécutée(s) dans un laps de temps prédéter-
miné.

11. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la sous-étape
d’alimentation en nouveau liquide de lavage com-
prend le fait de pomper de l’eau à température am-
biante à partir d’une source extérieure.

12. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que le liquide de
lavage utilisé dans la première étape de lavage et le
nouveau liquide de lavage utilisé dans la seconde
étape de lavage sont du même type.

13. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que le liquide de
lavage utilisé dans la première sous-étape de fonc-
tionnement est chauffé au moins en partie pendant
la première étape de lavage ou il est chauffé avant

la première étape de lavage.

14. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que la première
étape de lavage comprend également le fait de pul-
vériser le liquide de lavage contre la seconde zone
(22) du compartiment de lavage (2).
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