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Description

[0001] Thisinvention concerns industrial dishwashers,
and in particular a dishwasher with a system for the mod-
ulation of the power used to heat the water in the washing
tank and in the boiler, in order to reduce the duration of
its operating cycle.

[0002] Itis well known thatindustrial dishwashers used
in professional sectors (restaurants, bars, etc.) are able
to wash dishes in extremely short times, thanks to some
construction features that make them different from do-
mestic dishwashers in various respects. In particular,
thanks to the presence of two separate washing and rins-
ing circuits, each with its respective sprayers, the wash-
ing water is sprayed on the dishes by a washing pump
and during the rinsing a part of this water is drained and
replaced with the rinsing water preheated in a boiler and
fed to the rinsing circuit by a special rinsing pump.
[0003] The rinsing water restores the correct level of
water in the tank for the next wash, and in turn it is nec-
essary to restore the level of rinsing water in the boiler
by loading from the water mains additional water, which
is usually cold or slightly preheated using a heat recovery
system. Obviously, itis also necessary to restore the wa-
ter temperatures in the tank (normally between 55°C and
70°C) and in the boiler (between 65°C and 85°C) by
means of respective heating resistances, and then main-
tain these temperatures during the breaks between one
washing cycle and the next, so that the dishwasher is
always ready for immediate use. Normally the tank re-
sistance is single-phase, while the boiler resistance can
be single-phase orthree-phase, i.e. composed of a group
of three resistances connected to a three-phase power
supply. In the following, for simplicity, the term "resist-
ance" is intended to mean both a single resistance and
a group of resistances operating in the same component
(tank/boiler).

[0004] Itis clear thatin order to guarantee good wash-
ing and rinsing performances, while reducing the oper-
ating times as much as possible, the resistances of the
tank and boiler must bring the water to the set tempera-
tures in the shortest possible time. This translates into
maximising the power available for the tank and boiler
resistances, and between the two components the boiler
should be preferred because it has to heat cooler water
while the water in the tank is that of the previous rinsing
and is therefore already much warmer.

[0005] Forexample, considering a maximum available
power of 3000W for the two resistances, single-phase
and/or three-phase, it is possible to activate them at the
same time if their sum falls within the above-mentioned
power limit, for example 1000W for the tank and 2000W
for the boiler, or maximize the boiler power to 3000W
(usually the tank has a lower power than the boiler) and
activate them alternately because their sum is greater
than the maximum available power.

[0006] In both cases, however, there is a drawback,
since in the case of possible simultaneous activation of
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the two resistances | do not have the maximization of the
power either in the tank or especially in the boiler, which
is more important for the response speed of the dish-
washer, while in the case of maximization of the power
the simultaneous activation of the two resistances is not
possible with a consequent increase in the heating time
of the water and difficulty in managing the maintenance
of the temperature during breaks in operation.

[0007] DE 102004046758A1 describes a method for
operating a dishwasher efficiently from an energy con-
sumption point of view wherein each main electrical con-
sumer element (resistances, pumps) has a finite number
of discrete electrical power levels and is powered through
a specific power supply controlled by a specific power
regulator connected to a computer system. In this way,
the computer system provides an optimal combination
of the power levels of all electrical consumer elements
for each phase of the operating cycle (starting, switched-
on, load regulation) while remaining within the maximum
permissible total power. The solution described in this
document is very complex because there must be a con-
troller that outputs one signal representing a desired pow-
er level for each electrical consumer element through
each power regulator of each power supply. Further-
more, in the embodiment with a single tank it provides
only a single heating element for the rinsing water in the
boiler and a single heating element for the washing water
in the wash tank, whereas in the multi-tank embodiment
it provides a heating element for each of its three tanks
(pre-cleaning, main cleaning, pump rinsing) but does not
have a boiler and the rinsing water of the final fresh-water
rinsing is heated by a continuous-flow heater mounted
on the water feed line connecting the water mains to the
final rinsing sprayers.

[0008] The object of the present invention is therefore
to provide anindustrial dishwasher that overcomes these
drawbacks. This object is achieved by means of an in-
dustrial dishwasher equipped with a water heating sys-
tem comprising a plurality of resistances in the boiler of
which at least one is correlated with at least one resist-
ance in the tank, preferably of a power not exceeding
said resistance in the boiler, so that the activation of the
latter automatically implies the deactivation of the former
(and vice versa) by a control circuit. Other advantageous
features of this industrial dishwasher are specified in the
dependent claims.

[0009] The main advantage of the dishwasher accord-
ing to the present invention is to be able to maximize the
power of the boiler and at the same time have the ability
to activate the two heating devices simultaneously with-
out exceeding the maximum available power, making the
boiler operate at reduced power when at least one tank
resistance is activated. In this way, in fact, when the heat-
ing device of the tank is activated there is not the complete
deactivation of the heating device of the boiler, which
would lead to a significant decrease in temperature, but
there is still a partial heating so that the boiler is more
reactive at the time of need because its temperature nev-



3 EP 3 733 039 B1 4

er decreases excessively.

[0010] A second important advantage deriving from
this configuration is thatitis possible to increase the pow-
er of the heating device of the tank compared to the
above-mentioned case of simultaneous activation, since
it is no longer necessary to give priority to the boiler that
already has the maximum power and can operate at re-
duced power. Referring to the previous example, the boil-
er heating device instead of including a 2000W resist-
ance can include two 1500W resistances for a total of
3000W, while the tank heating device can change from
a 1000W resistance to a 1500W resistance that operates
as an alternative to one of the two resistances of the
boiler.

[0011] These and other advantages and characteris-
tics of the industrial dishwasher according to the present
invention will be evident to those skilled in the art from
the following detailed description of some embodiments
thereof with reference to the attached drawings in which:

Fig.1 is a diagram showing the main components of
an industrial dishwasher according to the present
invention;

Fig.2 is a diagram showing a first embodiment of the
heating system of the above-mentioned dishwasher,
with single-phase power supply, including two resist-
ances in the boiler and one resistance in the tank;
Figs. 3 and 4 are diagrams that show two variants
of the first embodiment of Fig.2;

Fig.5 is a diagram showing a second embodiment
of the heating system similar to the first embodiment
of Fig.2, but with two-phase power supply;

Figs. 6 and 7 are diagrams that show two variants
of the second embodiment of Fig.5, respectively
analogous to the variants of Figs.3 and 4;

Fig.8 is a diagram that shows a third embodiment of
the heating system similar to the first embodiment
of Fig.2, but with three-phase power supply;

Figs. 9 and 10 are diagrams that show two variants
of the third embodiment of Fig.8, respectively anal-
ogous to the variants of Figs.3 and 4; and

Fig.11 is a diagram that shows a fourth embodiment
ofthe heating system similar to the third embodiment
of Fig.8, but including a plurality of resistances both
in the boiler and in the tank.

[0012] Referring to Fig.1, there is seen that an indus-
trial dishwasher traditionally includes a washing tank in
which the washing sprayers 1 and rinsing sprayers 2 are
arranged, fed respectively by a washing pump 3, con-
nected to the collecting sump 4, and by a rinsing pump
5 connected to a boiler 6. As mentioned before, the wash-
ing water that is collected at the bottom of the tank is
heated by a resistance RV that can be positioned inside
sump 4, as shown in Fig.1, but also in the lower part of
the tank or in a pipe placed in series with the washing
pump 3 in the washing circuit. Similarly, the water in boiler
6 is heated by a resistance RB placed inside it which in
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reality is formed by a plurality of resistances, forexample
two resistances RB1, RB2 in the first two embodiments
(Figs.2-7) and three resistances RB1, RB2, RB3 in the
third embodiment (Figs.8-10).

[0013] The main innovative aspect of the industrial
dishwasher according to the present invention lies in the
presence of a control circuit for the tank and boiler heating
devices which supplies the maximum power available to
the boiler when the heating of the water in the tank is not
required, while when the supply ofthe tank heating device
is required then the power of the boiler heating device is
automatically reduced by an amount equal to or greater
than the power of the tank heating device.

[0014] Inthefirstembodimentwith single-phase power
supply illustrated in figures 2 to 4, the heating power of
the boiler is divided into two resistances RB 1, RB2 while
the tank has only one resistance RV. With reference
again to the previous example of 3000W of maximum
available power for the two heating devices, each of the
three resistances RB1, RB2, RV can have a power of
1500W so that the heating power of the boiler is maxi-
mized by activating simultaneously RB1 and RB2, but
there is still the possibility of being able to activate simul-
taneously both the heating devices of the boiler and the
tank by feeding RB 1 and RV while RB2 is automatically
deactivated, thus modulating the heating power of the
boiler.

[0015] For this purpose, the control circuit that carries
out the automatic modulation of the power between the
boiler and the tank can be either electromechanical or
electronic. For example, the first embodiment of Fig.2
includes two electronically controlled electromechanical
contacts RL1, RL2 (relays, contactors) that can be inte-
grated on the electronic control circuit or externally ar-
ranged, but still driven by an electronic or electromechan-
ical control.

[0016] More specifically, RL1 is a changeover contact
(SPDT=Single Pole Double Throw) while RL2 is a nor-
mally open double contact in which the contacts move
simultaneously, thus resulting either both open or both
closed (DPST=Double Pole Single Throw). The change-
over contact RL1 ensures that RV and RB2 cannot be
activated simultaneously, so that the power required by
the two boiler and tank heating devices does not exceed
the maximum available power.

[0017] Note that the diagram in Fig.2 represents only
one possible, but not the only, electronic/electromechan-
ical control circuit from which a person skilled in the art
can derive other variants, two of which are illustrated in
figures 3 and 4. In the diagram in Fig.3, the normally open
double contact RL2 is replaced by two normally open
single contacts RL2A, RL2B which are independently
controlled, the changeover contact RL1 being connected
to RL2B.

[0018] In the diagram of Fig.4, also the changeover
contactRL1 isreplaced by anormally open single contact
RL1’, therefore in this case there is a control device DC,
of hardware and/or software type, that controls contacts
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RL1’ and RL2B in order to guarantee the non-simultane-
ous activation of RV and RB2.

[0019] Inthe second embodimentwith two-phase pow-
er supply shown in figures 5 to 7, the diagrams remain
substantially unchanged with respect to those of the cor-
responding figures 2 to 4, with the only difference that
the first phase line L1 feeds resistance RB1 and the sec-
ond phase line L2 feeds resistances RB2 and RV.
[0020] Inthe third embodimentwith three-phase power
supply shown in figures 8 to 10, the main difference is
given by the presence in the boiler of three resistances
RB1, RB2, RB3 fed respectively by the three phase lines
L1, L2, L3 with the latter that also feeds the tank resist-
ance RV correlated with RB3. In this case, the normally
open double contact RL2 is replaced by a normally open
triple contact RL2’ in the diagram in Fig.8, equivalent to
the diagrams in figures 2 and 5, which contact RL2’ is in
turn replaced by a normally open double contact RL2A’
and a normally open single contact RL2B in the diagrams
in figures 9 and 10.

[0021] In the diagram of Fig.10, similarly to the dia-
grams of figures 4 and 7, the changeover contact RL1 is
replaced by a normally open single contact RL1’, there-
fore in this case there is a control device DC, of hardware
and/or software type, which controls contacts RL1’ and
RL2B in order to guarantee the non-simultaneous acti-
vation of RV and RB3.

[0022] A second innovative aspect of the present in-
dustrial dishwasher is the possibility to increase the flex-
ibility of modulation of the power between the boiler and
the tank by providing a plurality of resistances also in the
tank, each of these resistances being correlated with a
boiler resistance for the alternative activation by the con-
trol circuit of the heating system. Also in this case, the
power of each tank resistance is preferably not higher
than the power of the corresponding boiler resistance
with which it is correlated, so that the maximum power
absorbed by the heating system does not exceed the
maximum available power.

[0023] With reference again to the previous example
of 3000W of maximum available power for the two heat-
ing devices, in a fourth embodiment shown in Fig.11 with
three-phase power supply (similar to the third embodi-
ment of Fig.8) the three boiler resistances RB1, RB2,
RB3 could, for example, have powers of 1500W, 1000W
and 500W respectively. The heating device of the tank
could include two resistances RV1, RV2 having respec-
tively powers of 1000W and 500W, correlated respec-
tively with the corresponding resistances RB2, RB3 of
equal power in order to be controlled independently
through respective changeover contacts RL1B and
RL1A.

[0024] Such a configuration allows therefore to maxi-
mize the boiler heating power activating at the same time
its three resistances by closing RL2’, but there is still the
possibility to activate at the same time both the heating
devices of the boiler and the tank at different power levels:
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a) 2500W to the boiler and 500W to the tank, feeding
RB1, RB2 and RV2 while RB3 and RV1 are auto-
matically deactivated (RL1A closed on RV2 and
RL1B closed on RL2);

b) 2000W to the boilerand 1000W to the tank feeding
RB1, RB3 and RV1 while RB2 and RV2 are auto-
matically deactivated (RL1A closed on RL2' and
RL1B closed on RV1);

c) 1500W to the boiler and 1500W to the tank feeding
RB1, RV1 and RV2 while RB2 and RB3 are auto-
matically deactivated (RL1A closed on RV2 and
RL1B closed on RV1).

[0025] From this example it is clear that the power of
each resistance, both in the boiler and in the tank, can
be chosen according to the level of flexibility and heating
capacity that is intended to be obtained with the heating
system of this industrial dishwasher. The only two con-
straints are that the sum of the powers of the resistances
of each heating device does not exceed the maximum
available power and that the resistances that are corre-
lated to be operated alternatively have the same power,
or the resistance of the tank has a lower power.

[0026] Note that this second constraint is based on the
assumption that the boiler power is equal to the maximum
available power but it would be theoretically possible,
although disadvantageous, to have a boiler with a power
lower than the maximum, in which case a tank resistance
could have a power higher than the corresponding boiler
resistance with which it is correlated.

[0027] The example described above of three resist-
ances in the boiler and two resistances in the tank can
obviously be generalized to any number of resistances
in the boiler and in the tank to further increase the flexi-
bility of the heating system, so as to go beyond the min-
imum number of two resistances in the boiler and one
resistance in the tank as in the first two embodiments. In
practice, the tank heating device can include X resistanc-
es and the boiler heating device can include Y resistanc-
es with 2<X<Y (so the minimum case is X=2 and Y=3 as
in the fourth embodiment). This general concept is illus-
trated in the diagram in Fig.11 referring to a three-phase
power supply, but it could obviously be applied in the
same way also with a single-phase or two-phase power
supply.

[0028] Note that the transfer of power from the boiler
heating device to the tank heating device and vice versa
can therefore take place by activating and deactivating
multiple pairs of correlated resistances RB/RV, possibly
acting on each of these pairs RB/RV at different times in
order to progressively vary the power distribution accord-
ing to the specific needs of the machine’s operating cycle.
[0029] Itis clearthatthe embodiments of the dishwash-
er according to the invention described and illustrated
above are only examples susceptible to numerous vari-
ations. In particular, the exact type and arrangement of
the elements could be varied according to specific con-
struction requirements, creating further variants that are
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within the reach of a person skilled in the art on the basis
of the description given above.

[0030] Forexample, inthe diagrams of figures 3, 6 and
9 the changeover contact RL1 could directly feed the
boiler resistance (RB2 in Figs. 3, 6 and RB3 in Fig.9)
while the normally open single contact RL2B could be
placed in series with the tank resistance RV.

Claims

1. Industrial dishwasher comprising a washing tank
containing sprayers for washing (1) and rinsing (2),
respectively fed with washing water from a washing
pump (3) and rinsing water from a rinsing pump (5),
and a water heating system comprising a washing
water heating device with one or more resistances
(RV) and a rinsing water heating device with two or
more resistances (RB), as well as a control circuit
controlling the operation of said water heating sys-
tem, characterized in that at least one resistance
(RV) of said washing water heating device is corre-
lated with a resistance (RB) of said rinsing water
heating device so that the activation of the latter au-
tomatically implies the deactivation of the former and
vice versa, and in that said correlated resistances
(RB, RV) are either electrically connected together
or commonly controlled such that they are not acti-
vated simultaneously and their activation is mutually
exclusive.

2. Industrial dishwasher according to claim 1, charac-
terized in that the control circuit includes at least
one normally open contact, of single type (RL1’,
RL2B) or multiple type (RL2, RL2’), thatin the closed
position connects to at least one resistance (RB) of
the rinsing water heating device which is correlated
with a resistance (RV) of the washing water heating
device, and at least one changeover contact (RL1)
that on a first output connects directly to said resist-
ance (RV) of the washing water heating device and
on a second output connects to said normally open
contact, and/or the control circuit includes a control
device (DC) of hardware and/or software type con-
nected to at least one normally open contact that in
the closed position connects to at least one resist-
ance (RB) of the rinsing water heating device which
is correlated with a resistance (RV) of the washing
water heating device, and said control device (DC)
is also connected to atleast one other normally open
contact that in the closed position connects to said
resistance (RV) of the washing water heating device,
in such a way as to prevent the simultaneous acti-
vation of the correlated resistances (RB, RV).

3. Industrial dishwasher according to claim 2, charac-
terized in that its power supply is single-phase (L)
or two-phase (L1, L2), the washing water heating
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device is equipped with one resistance (RV), therins-
ing water heating device is equipped with two resist-
ances (RB1, RB2) and the control circuit includes a
changeover contact (RL1) that on a first output con-
nects directly to said resistance (RV) of the washing
water heating device and on a second output con-
nects to a normally open contact of single type
(RL2B) or double type (RL2) that in the closed posi-
tion connects to a resistance (RB2) of the rinsing
water heating device that is correlated with the re-
sistance (RV) of the washing water heating device.

Industrial dishwasher according to claim 2, charac-
terized in that its power supply is single-phase (L)
or two-phase (L1, L2), the washing water heating
device is equipped with one resistance (RV), the rins-
ing water heating device is equipped with two resist-
ances (RB1, RB2) and the control circuit includes a
respective normally open single contact (RL1’,
RL2A, RL2B) for each of said three resistances (RV,
RB1, RB2), as well as a control device (DC) of hard-
ware and/or software type connected to the normally
open single contact (RL1’) of said resistance (RV)
of the washing water heating device and to the nor-
mally open single contact (RL2B) of a resistance
(RB2) of the rinsing water heating device which is
correlated with the resistance (RV) of the washing
water heating device so as to prevent their simulta-
neous activation.

Industrial dishwasher according to claim 2, charac-
terized in that its power supply is three-phase (L1,
L2, L3), the washing water heating device is
equipped with one resistance (RV), the rinsing water
heating device is equipped with three resistances
(RB1, RB2, RB3) and the control circuit includes a
changeover contact (RL1) that on a first output con-
nects directly to said resistance (RV) of the washing
water heating device and on a second output con-
nects to a normally open contact of single type
(RL2B) or triple type (RL2’) thatin the closed position
connects to a resistance (RB3) of the rinsing water
heating device that is correlated with the resistance
(RV) of the washing water heating device.

Industrial dishwasher according to claim 2, charac-
terized in that its power supply is three-phase (L1,
L2, L3), the washing water heating device is
equipped with one resistance (RV), the rinsing water
heating device is equipped with three resistances
(RB1, RB2, RB3) and the control circuit includes a
normally open double contact (RL2A’) for two (RB
1, RB2) of said three resistances of the rinsing water
heating device and arespective normally open single
contact (RL1’, RL2B) for said resistance (RV) of the
washing water heating device and for the third re-
sistance (RB3) of the rinsing water heating device
that is correlated with the latter, as well as a control
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device (DC) of hardware and/or software type con-
nected to said two normally open single contacts
(RL1’, RL2B) so as to prevent the simultaneous ac-
tivation of the resistance (RV) of the washing water
heating device and of said third resistance (RB3) of
the rinsing water heating device.

Industrial dishwasher according to claim 2, charac-
terized in that the washing water heating device is
equipped with a number X of resistances (RV1, RV2,
...RVX) and the rinsing water heating device is
equipped with a numberY of resistances (RB1, RB2,
RB3, ...RBY) with 2<X<Y, each of said resistances
(RV1,RV2, ...RVX) of the washing water heating de-
vice being correlated with a resistance (RB1, RB2,
RB3, ...RBY) of the rinsing water heating device, the
control circuit being able to independently control
each pair of correlated resistances so that they are
not activated simultaneously.

Industrial dishwasher according to any of the pre-
ceding claims, characterized in that the correlated
resistances (RB, RV) have the same power or the
resistance (RV) of the washing water heating device
has a lower power than the resistance (RB) of the
rinsing water heating device with which it is correlat-
ed.

Method of operation of an industrial dishwasher ac-
cording to any of the preceding claims, character-
ized in that the control circuit supplies the maximum
available power to the rinsing water heating device
when heating of the washing water is not required,
whereas when heating of the washing water is re-
quired then the control circuit reduces the power sup-
plied to the rinsing water heating device by an
amount equal to or greater than the power supplied
to the washing water heating device.

Method of operation according to claim 9 when the
industrial dishwasher being operated is according to
claim 7, characterized in that the transfer of power
from the rinsing water heating device to the washing
water heating device and vice versa is carried out
by activating and deactivating multiple pairs of cor-
related resistances (RB, RV), possibly acting on
each of said pairs (RB, RV) at different times.

Patentanspriiche

1.

Industriegeschirrspliler, umfassend einen
Waschtank, der Zerstauberdiisen zum Waschen (1)
und Spllen (2) aufweist, die entsprechend mit
Waschwasser von einer Waschpumpe (3) oder mit
Spllwasser von einer Spulpumpe (5) gespeist wer-
den, sowie ein Wasserheizsystem, das eine Wasch-
wasserheizeinrichtung mit einem oder mehreren Wi-
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derstanden (RV) aufweist und auch eine Spilwas-
serheizeinrichtung mit zwei oder mehr Widerstan-
den (RB), sowie einen Steuerschaltkreis, der den
Betrieb des besagten Wasserheizsystems steuert,
dadurch gekennzeichnet, dass wenigstens ein Wi-
derstand (RV) der besagten Waschwasserheizein-
richtung mit einem Widerstand (RB) der besagten
Spllwasserheizeinrichtung korreliert ist, so dass die
Aktivierung der letztgenannten automatisch die
Deaktivierung der vorherigen impliziert und umge-
kehrt, sowie dadurch, dass die besagten korrelier-
ten Widerstande (RB, RV) entweder elektrisch mit-
einander verbunden sind oder gemeinsam gesteuert
werden, so dass sie nicht gleichzeitig aktiviert wer-
den und ihre Aktivierungen sich gegenseitig aus-
schlieRen.

Industriegeschirrspiler gemaf Anspruch 1, da-
durch gekennzeichnet, dass der Steuerschaltkreis
wenigstens einen SchlieRerkontakt vom einfachen
Bautyp (RL1’, RL2B) oder vom mehrfachen Bautyp
(RL2, RL2’) umfasst, der in der geschlossenen Stel-
lung wenigstens einen Widerstand (RB) der Spil-
wasserheizeinrichtung, der mit einem Widerstand
(RV) der Waschwasserheizeinrichtung korreliert ist,
mit wenigstens einem Umschaltkontakt (RL1) ver-
bindet, der an einem ersten Ausgang direkt mit dem
besagten Widerstand (RV) der Waschwasserheiz-
einrichtung verbundenist und an einem zweiten Aus-
gang mit dem besagten SchlieRerkontakt, und/oder
der Steuerschaltkreis umfasst eine Steuereinrich-
tung (DC) von der Hardware- und/oder Software-
Bauart, die an wenigstens einen SchlieRerkontakt
angeschlossen ist, der in der geschlossenen Stel-
lung mit wenigstens einem Widerstand (RB) der
Spllwasserheizeinrichtung verbundenist, der mit ei-
nem Widerstand (RV) der Waschwasserheizeinrich-
tung korreliert ist, und wobei die besagte Steuerein-
richtung (DC) auch mit wenigstens einem anderen
SchlieRerkontakt verbunden ist, der in der geschlos-
senen Stellung mit dem besagten Widerstand (RV)
der Waschwasserheizeinrichtung verbunden ist,
derart, um die gleichzeitige Aktivierung der mitein-
ander korrelierten Widerstéande (RB, RV) zu verhin-
dern.

Industriegeschirrspiler gemaf Anspruch 2, da-
durch gekennzeichnet, dass seine Stromversor-
gung einphasig (L) oder zweiphasig (L1, L2) ist, wo-
bei die Waschwasserheizeinrichtung mit einem Wi-
derstand (RV) ausgeristet ist, wahrend die Spul-
wasserheizeinrichtung mitzwei Widerstanden (RB1,
RB2) ausgerustet ist, und wobei der Steuerschalt-
kreis einen Umschaltkontakt (RL1) aufweist, der an
einem ersten Ausgang direkt mit dem besagten Wi-
derstand (RV) der Waschwasserheizeinrichtung
verbunden ist und an einem zweiten Ausgang mit
einem SchlieBerkontakt vom einfachen Bautyp
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(RL2B) oder vom zweifachen Bautyp (RL2), der in
der geschlossenen Stellung mit einem Widerstand
(RB2)der Spulwasserheizeinrichtung verbundenist,
welcher mit dem Widerstand (RV) der Waschwas-
serheizvorrichtung korreliert ist.

Industriegeschirrspller gemalR Anspruch 2, da-
durch gekennzeichnet, dass seine Stromversor-
gung einphasig (L) oder zweiphasig (L1, L2) ist, wo-
bei die Waschwasserheizeinrichtung mit einem Wi-
derstand (RV) ausgerustet ist, wahrend die Spiil-
wasserheizeinrichtung mit zwei Widerstanden (RB1,
RB2) ausgerustet ist, und wobei der Steuerschalt-
kreis jeweils einen einfachen SchlieRerkontakt
(RL1’, RL2A, RL2B) furr jeden von den besagten drei
Widerstanden (RV, RB1, RB2) beinhaltet, sowie ei-
ne Steuereinrichtung von der Hardware- und/oder
Software-Bauart, die an dem einfachen Schliel3er-
kontakt (RL1’) des besagten Widerstandes (RV) der
Waschwasserheizeinrichtung angeschlossen ist so-
wie an dem einfachen SchlieRerkontakt (RL2B) ei-
nes Widerstandes (RB2) der Spllwasserheizein-
richtung, der mit dem Widerstand (RV) der Wasch-
wasserheizeinrichtung korreliert ist, um deren
gleichzeitige Aktivierung zu verhindern.

Industriegeschirrspller gemall Anspruch 2, da-
durch gekennzeichnet, dass seine Stromversor-
gung dreiphasig (L1, L2, L3) ist, wobei die Wasch-
wasserheizeinrichtung mit einem Widerstand (RV)
ausgeristetist, wahrend die Spulwasserheizeinrich-
tung mit drei Widerstdnden (RB1, RB2, RB3) aus-
gerustet ist, und wobei der Steuerschaltkreis einen
Umschaltkontakt (RL1) aufweist, der an einem ers-
ten Ausgang direkt mit dem besagten Widerstand
(RV) der Waschwasserheizeinrichtung verbunden
istund an einem zweiten Ausgang mit einem Schlie-
Rerkontakt vom einfachen Bautyp (RL2B) oder vom
dreifachen Bautyp (RL2’), der in der geschlossenen
Stellung mit einem Widerstand (RB3) der Spulwas-
serheizeinrichtung verbunden ist, welcher mit dem
Widerstand (RV) der Waschwasserheizvorrichtung
korreliert ist.

Industriegeschirrspller gemalR Anspruch 2, da-
durch gekennzeichnet, dass seine Stromversor-
gung dreiphasig (L1, L2, L3) ist, wobei die Wasch-
wasserheizeinrichtung mit einem Widerstand (RV)
ausgeristetist, wahrend die Spulwasserheizeinrich-
tung mit drei Widerstdnden (RB1, RB2, RB3) aus-
gerustet ist, und wobei der Steuerschaltkreis einen
zweifachen SchlieRerkontakt (RL2A’) aufweist fiir
zwei (RB1, RB2) der besagten drei Widerstande der
Spllwasserheizeinrichtung, und einen einfachen
SchlieRerkontakt (RL1’, RL2B) flir den besagten Wi-
derstand (RV) der Waschwasserheizeinrichtung
und fur den dritten Widerstand (RB3) der Spilwas-
serheizeinrichtung, der mit dem letzteren korreliert
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10.

ist, sowie eine Steuereinrichtung (DC) von der Hard-
ware- und/oder Software-Bauart, die an die besag-
ten zwei einfachen SchlielRerkontakte (RL1’, RL2B)
angeschlossen ist, um so die gleichzeitige Aktivie-
rung des Widerstands (RV) der Waschwasserheiz-
einrichtung und des besagten dritten Widerstandes
(RB3) der Spilwasserheizeinrichtung zu verhin-
dern.

Industriegeschirrspiler gemaf Anspruch 2, da-
durch gekennzeichnet, dass die Waschwasser-
heizeinrichtung mit einer Anzahl X von Widerstan-
den (RV1, RV2, ... RVX) ausgertistet ist und die
Spllwasserheizeinrichtung mit einer Anzahl Y von
Widerstanden (RB1, RB2, RB3, ...RBY), mit2<X<Y,
wobei jeder der besagten Widerstande (RV1, RV2,
... RVX) der Waschwasserheizeinrichtung mit ei-
nem Widerstand (RB1, RB2, RB3, ...RBY) der Spil-
wasserheizeinrichtung korreliert ist, wobei der Steu-
erschaltkreis dazu geeignet ist, jedes Paar von kor-
relierten Widerstanden unabhangig zu steuern, so
dass sie nicht gleichzeitig aktiviert werden.

Industriegeschirrspiiler gemaf einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet,
dass die korrelierten Widerstande (RB, RV) die glei-
che Leistung aufweisen, oder der Widerstand (RV)
von der Waschwasserheizeinrichtung weist eine
niedrigere Leistung auf als der Widerstand (RB) der
Spllwassereinrichtung, mit welchem er korreliert ist.

Betriebsverfahren fiir einen Industriegeschirrspuler
nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass der Steuerschaltkreis
die Spulwasserheizeinrichtung mit der maximal ver-
figbaren Leistung versorgt, wenn ein Aufheizen des
Waschwassers nicht erforderlich ist, wohingegen
der Steuerschaltkreis die flir die Splilwasserheizein-
richtung bereitgestellte Leistung um einen Betrag
gleich oder grofRer als die fiir die Waschwasserhei-
zeinrichtung bereitgestellte Leistung reduziert, wenn
ein Aufheizen des Waschwassers erforderlich ist.

Betriebsverfahren gemafR Anspruch 9, wenn der be-
triebene Industriegeschirrspiiler dem Anspruch 7
entspricht, dadurch gekennzeichnet, dass die
Ubertragung der Leistung von der Spiilwasserheiz-
einrichtung zu der Waschwasserheizeinrichtung
und umgekehrt durch eine Aktivierung oder Deakti-
vierung mehrerer Paare von korrelierten Widerstan-
den (RB, RV) durchgefiihrt wird, gegebenenfalls
durch Einwirken auf jedes der besagten Paare (RB,
RV) zu verschiedenen Zeiten.

Revendications

1.

Lave-vaisselle industriel comprenant une cuve de
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lavage contenant des pulvérisateurs pour le lavage
(1) et le ringage (2), respectivement alimentés en
eau de lavage a partir d’'une pompe de lavage (3) et
en eau de ringage a partir d’'une pompe de ringage
(5), et un systeme de chauffage d’eau comprenant
un dispositif de chauffage d’eau de lavage avec une
ou plusieurs résistances (RV) et un dispositif de
chauffage d’eau de ringage avec deux résistances
(RB) ou plus, ainsi qu’un circuit de commande com-
mandant le fonctionnement dudit systeme de chauf-
fage d’eau, caractérisé en ce qu’au moins une ré-
sistance (RV) dudit dispositif de chauffage d’eau de
lavage est corrélée avec une résistance (RB) dudit
dispositif de chauffage d’eau de ringage de sorte que
I'activation de cette derniére implique automatique-
ment la désactivation de la premiére et vice versa,
eten ce que lesdites résistances (RB, RV) corrélées
sont soit connectées électriquement ensemble, soit
commandées en commun, de sorte a ce qu’elles ne
soient pas activées simultanément et que leur acti-
vation soit mutuellement exclusive.

Lave-vaisselle industriel selon la revendication 1,
caractérisé en ce que le circuit de commande com-
porte au moins un contact normalement ouvert, de
type unique (RL1’, RL2B) ou de type multiple (RL2,
RL2’), qui, dans la position fermée, se connecte a
au moins une résistance (RB) du dispositif de chauf-
fage d’eau de ringage qui est corrélée avec une ré-
sistance (RV) du dispositif de chauffage d’eau de
lavage, et au moins un contact inverseur (RL1) qui,
sur une premiére sortie, se connecte directement a
ladite résistance (RV) du dispositif de chauffage
d’eau de lavage et, sur une deuxiéme sortie, se con-
necte audit contact normalement ouvert, et/ou le cir-
cuit de commande comporte un dispositif de com-
mande (DC) de type matériel et/ou logiciel connecté
a au moins un contact normalement ouvert qui, dans
la position fermée, se connecte a au moins une ré-
sistance (RB) du dispositif de chauffage d’eau de
ringage qui est corrélée avec une résistance (RV)
du dispositif de chauffage d’eau de lavage, et ledit
dispositifde commande (DC) est également connec-
té a au moins un autre contact normalement ouvert
qui, dans la position fermée, se connecte a ladite
résistance (RV) du dispositif de chauffage d’eau de
lavage, de maniére a empécher I'activation simulta-
née des résistances (RB, RV) corrélées.

Lave-vaisselle industriel selon la revendication 2,
caractérisé en ce que son alimentation électrique
est monophasée (L) ou biphasée (L1, L2), le dispo-
sitif de chauffage d’eau de lavage est équipé d’'une
résistance (RV), le dispositif de chauffage d’eau de
ringage est équipé de deux résistances (RB1, RB2)
et le circuit de commande comporte un contact in-
verseur (RL1) qui, sur une premiére sortie, se con-
necte directement a ladite résistance (RV) du dispo-
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sitif de chauffage d’eau de lavage et, sur une deuxie-
me sortie, se connecte a un contact normalement
ouvert de type unique (RL2B) ou de type double
(RL2) qui, dans la position fermée, se connecte a
une résistance (RB2) du dispositif de chauffage
d’eau de ringage qui est corrélée avec la résistance
(RV) du dispositif de chauffage d’eau de lavage.

Lave-vaisselle industriel selon la revendication 2,
caractérisé en ce que son alimentation électrique
est monophasée (L) ou biphasée (L1, L2), le dispo-
sitif de chauffage d’eau de lavage est équipé d’'une
résistance (RV), le dispositif de chauffage d’eau de
ringage est équipé de deux résistances (RB1, RB2)
et le circuit de commande comporte un contact uni-
que normalement ouvert (RL1’, RL2A, RL2B) res-
pectif pour chacune desdites trois résistances (RV,
RB1, RB2), ainsi qu'un dispositif de commande (DC)
de type matériel et/ou logiciel connecté au contact
unique normalement ouvert (RL1’) de ladite résis-
tance (RV) du dispositif de chauffage d’eau de lava-
ge et au contact unique normalement ouvert (RL2B)
d’'une résistance (RB2) du dispositif de chauffage
d’eau de ringage qui est corrélée avec la résistance
(RV) du dispositif de chauffage d’eau de lavage de
maniére a empécher leur activation simultanée.

Lave-vaisselle industriel selon la revendication 2,
caractérisé en ce que son alimentation électrique
est triphasée (L1, L2, L3), le dispositif de chauffage
d’eau de lavage est équipé d’une résistance (RV),
le dispositif de chauffage d’eau de ringage est équipé
de trois résistances (RB1, RB2, RB3) et le circuit de
commande comporte un contactinverseur (RL1) qui,
sur une premiére sortie, se connecte directement a
ladite résistance (RV) du dispositif de chauffage
d’eau de lavage et, sur une deuxiéme sortie, se con-
necte a un contact normalement ouvert de type uni-
que (RL2B) ou de type triple (RL2’) qui, dans la po-
sition fermée, se connecte a une résistance (RB3)
du dispositif de chauffage d’eau de ringage qui est
corrélée avec la résistance (RV) du dispositif de
chauffage d’eau de lavage.

Lave-vaisselle industriel selon la revendication 2,
caractérisé en ce que son alimentation électrique
est triphasée (L1, L2, L3), le dispositif de chauffage
d’eau de lavage est équipé d’une résistance (RV),
le dispositif de chauffage d’eau de ringage est équipé
de trois résistances (RB1, RB2, RB3) et le circuit de
commande comporte un contact double normale-
ment ouvert (RL2A’) pour deux (RB1, RB2) desdites
trois résistances du dispositif de chauffage d’eau de
ringage et un contact unique normalement ouvert
(RL1’, RL2B) respectif pour ladite résistance (RV)
du dispositif de chauffage d’eau de lavage et pour
la troisieme résistance (RB3) du dispositif de chauf-
fage d’eau de ringage qui est corrélée avec cette
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derniére, ainsi qu’un dispositif de commande (DC)
de type matériel et/ou logiciel connecté auxdits deux
contacts uniques normalementouverts (RL1’,RL2B)
de maniére a empécher I'activation simultanée de la
résistance (RV) du dispositif de chauffage d’eau de
lavage et de ladite troisieme résistance (RB3) du dis-
positif de chauffage d’eau de ringage.

Lave-vaisselle industriel selon la revendication 2,
caractérisé en ce que le dispositif de chauffage
d’eau de lavage est équipé d’'un nombre X de résis-
tances (RV1, RV2, ... RVX) et le dispositif de chauf-
fage d’eau de ringage est équipé d’'un nombre Y de
résistances (RB1, RB2, RB3, ... RBY) avec 2 < X <
Y, chacune desdites résistances (RV1, RV2, ...
RVX) du dispositif de chauffage d’eau de lavage
étant corrélée avec une résistance (RB1, RB2, RB3,
...RBY) du dispositif de chauffage d’eau de ringage,
le circuit de commande étant en mesure de com-
mander indépendamment chaque paire de résistan-
ces corrélées de sorte qu’elles ne soient pas acti-
vées simultanément.

Lave-vaisselle industriel selon 'une quelconque des
revendications précédentes, caractérisé en ce que
les résistances (RB, RV) corrélées ontla méme puis-
sance, ou la résistance (RV) du dispositif de chauf-
fage d’eau de lavage a une puissance inférieure a
la résistance (RB) du dispositif de chauffage d’eau
de ringage avec laquelle elle est corrélée.

Procédé de fonctionnement d’un lave-vaisselle in-
dustriel selon I'une quelconque des revendications
précédentes, caractérisé en ce que le circuit de
commande fournitla puissance maximale disponible
au dispositif de chauffage d’eau de ringage lorsque
le chauffage de 'eau de lavage n’est pas nécessaire,
alors que lorsque le chauffage de I'eau de lavage
est nécessaire, le circuitde commande réduitla puis-
sance fournie au dispositif de chauffage d’eau de
ringage d’'une quantité égale ou supérieure a la puis-
sance fournie au dispositif de chauffage d’eau de
lavage.

Procédé de fonctionnement selon la revendication
9, lorsque le lave-vaisselle industriel en cours de
fonctionnement est selon la revendication 7, carac-
térisé en ce que le transfert de puissance depuis le
dispositif de chauffage d’eau de ringage au dispositif
de chauffage d’eau de lavage et vice versa est ef-
fectué en activant et en désactivant de multiples pai-
res de résistances (RB, RV) corrélées, en agissant
éventuellement sur chacune desdites paires (RB,
RV) a des moments différents.
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