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(54) INDUSTRIAL DISHWASHER WITH IMPROVED WATER SOFTENING CIRCUIT AND RELEVANT 
OPERATING METHOD

(57) An industrial dishwasher includes a mains water
load valve (1), a water softener (4) with decalcifying res-
ins, a salt container (15) that receives mains water to
form a brine solution that then reaches the softener (4)
through a regeneration valve (14), a heater (7) receiving
water decalcified by the softener (4), an exchange con-
tainer (6) arranged between the softener (4) and the heat-
er (7), an evacuation pump (12) connected to the ex-
change container (6) in such a way as to completely emp-
ty it, and a bypass duct (17) connecting the evacuation
pump (12) to a drain (11). With this configuration it is
possible to regenerate the resins simultaneously with one
or more wash cycles, without having to resort to waiting
times or complex duplicate water treatment circuits, so
that the regeneration is carried out only when necessary
and without significantly affecting the exploitation of the
machine.



EP 3 666 153 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention concerns industrial dish-
washers, and in particular a dishwasher with an improved
water softening circuit and a relative operating method.
[0002] It is known that industrial dishwashers used in
professional sectors (restaurants, bars, etc.) are gener-
ally characterized by very simple load and wash circuits,
both because they must guarantee the maximum possi-
ble reliability, since they are working tools, and because
there are no internationally recognized standards requir-
ing compliance with particular performance constraints.
These circuits differ from those of domestic dishwashers
in various respects, in particular in the presence of two
separate wash and rinse circuits, each with its own sprin-
klers.
[0003] In other words, the wash water is sprayed onto
the dishes by a wash pump and during rinsing a part of
this water is replaced by rinse water pre-heated in a heat-
er and fed to the rinse circuit by a suitable rinse pump.
More specifically, if said machines are provided with a
built-in water softening circuit, the water coming from the
mains passes through the softener and arrives at the
heater, from where it is fed to the wash tank.
[0004] An aspect in common with domestic dishwash-
ers is the water softening process carried out by means
of decalcifying resins that remove the calcium and mag-
nesium salts contained in the water. These resins must
be periodically regenerated by means of a brine, and the
regeneration phase of the resins requires a minimum
time of at least 6-7 minutes for the brine to be combined
by ion exchange with the calcium and magnesium salts
present on the resins, thus removing them.
[0005] However, this is only the time required for the
chemical reaction in the softener while the overall time
for regeneration is longer. In fact, we must also consider
the subsequent emptying of the softener and the com-
plete replacement of the water therein to wash away the
brine from the resins, so as to prevent the arrival of salt
water to the tank when the softener resumes its function.
[0006] Considering that the duration of a wash cycle
of an industrial dishwasher is of the order of 2-4 minutes,
routine operations like this which involve a machine stop
of more than 5-10 minutes are unacceptable if you want
to obtain an adequate exploitation of the machine. Con-
sequently, these operations are carried out during the
periods of pause in the use of the machine, but these
periods very rarely coincide, depending on the number
of wash cycles carried out and therefore the litres of de-
calcified water, with the moment of the actual need for
resin regeneration.
[0007] As a result, the machine may be forced to op-
erate with resins already completely "exhausted", possi-
bly for several cycles, or vice versa, it may be forced to
regenerate resins that are still able to treat a lot of water.
In the first case it is clear that the water is not decalcified
so the expected wash results are not achieved and cal-
cium and magnesium salts can damage the machine,

while in the second case there is a waste of water and salt.
[0008] In order to avoid this inconvenience and to avoid
breaks in operation, there are also models of industrial
dishwashers that are provided with water treatment de-
vices including two softeners mounted in parallel and
connected to the hydraulic circuit of the machine through
a plurality of ducts controlled by valves. In this way, when
the time comes to regenerate the resins of a first softener
currently in operation, the task of treating the water is
transferred to the second softener, and the machine can
continue to operate while the regeneration of the resins
is carried out in the first softener.
[0009] More specifically, a first diverter valve is located
upstream of the two softeners to direct the incoming water
from the mains to the softener that has to treat the water,
while the salt tank is connected to both softeners by two
regeneration valves that are opened alternately depend-
ing on which resins have to be regenerated. Moreover,
the outlets of the two softeners converge upstream of a
second diverter valve that directs the water towards the
heater, during the normal operation of the softener, or
towards the drain during the phase of washing away the
brine from the resins.
[0010] The presence of these additional valves and
ducts implies a clear constructive complication and has
a considerable impact on the costs, such a circuit also
placing constraints in the arrangement of adjacent com-
ponents such as, for example, the heater. Moreover, the
execution of one or more wash cycles during the resin
regeneration phase is only possible with certain limits,
since during the above phase of washing away the brine
from the resins the second diverter valve must be
switched towards the drain, with the consequence that
the softener currently in operation cannot supply the
heater during this phase.
[0011] From the above it is easy to understand that,
although it is possible to carry out a wash cycle simulta-
neously with the resin regeneration phase, at the time of
the brine and resins wash water discharge there is an
interference with the wash cycle. It would be possible to
avoid such an interference by connecting each softener
directly with the heater and the drain pipe through its own
specific ducts that branch from its own diverter valve, but
this would obviously imply a further increase in construc-
tion complexity and costs.
[0012] A further drawback of conventional dishwash-
ers is when an "air gap" is provided between the water
load valve and the rest of the dishwasher’s hydraulic cir-
cuit, to meet the standards of some countries (e.g. the
WRAS standard in the UK) which require a clear sepa-
ration between the clean water entering from the mains
and the contaminated water already present in the dish-
washer. In fact, the presence of the air gap causes a
strong pressure drop between the section downstream
and upstream of the air gap, which places limits on the
discharge capacity of the dishwasher. More specifically,
if the outlet of the drain pipe is too high, for example at
100 cm instead of less than 75 cm, the discharge oper-
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ation is not carried out correctly or does not even take
place.
[0013] The purpose of this invention is therefore to pro-
vide an industrial dishwasher that overcomes these
drawbacks. This purpose is achieved by means of an
industrial dishwasher provided with an exchange con-
tainer placed between the softener and the heater, this
exchange container being connected directly to the drain
through a heater bypass duct, and being provided with
an evacuation pump. Other advantageous features of
this industrial dishwasher are specified in the dependent
claims.
[0014] The main advantage of the dishwasher accord-
ing to the present invention is that of being able to regen-
erate the resins simultaneously with a wash cycle with a
simpler and cheaper hydraulic circuit structure.
[0015] A further advantage of this dishwasher is that
the absence of a second softener and the relative addi-
tional ducts and valves makes the hydraulic circuit small-
er and allows more freedom in the arrangement of the
elements that compose it.
[0016] Yet another advantage of this dishwasher, par-
ticularly when there is an air gap, is the guarantee that
the discharge phase takes place regularly regardless of
the height of the outlet of the drain pipe, since this phase
always takes place by means of a pump, both from the
sump of the wash tank and from the softener.
[0017] 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 an embodiment thereof
with reference to the annexed drawings in which:

Fig.1 is a schematic view that illustrates the hydraulic
circuit of the dishwasher with the water circulation
during the wash cycle;
Fig.2 is a view similar to the previous one showing
the water circulation during the water loading in the
dishwasher;
Fig.3 is a view similar to the previous one showing
the water circulation during the brine loading in the
softener; and
Fig.4 is a view similar to the previous one showing
the water circulation during the washing away of the
brine from the softener.

[0018] Referring to these figures, there is seen that an
industrial dishwasher according to the present invention
conventionally includes a valve 1 for loading the mains
water that controls the flow from a tap to a softener 4,
containing decalcifying resins, possibly passing through
an air gap 2 provided with a first outlet at the bottom of
a main chamber 16 and a second outlet at the bottom of
an overflow pipe of said chamber 16. The water coming
from this second outlet of air gap 2 enters softener 4
through an inlet 3 and comes out decalcified through an
outlet 5 to reach then a heater 7, outlet 5 being preferably
formed at the top of softener 4 so that the water comes

out by overflowing.
[0019] During the rinse phase, a rinse pump 19 takes
the heated water from heater 7 and sends it to the rinse
sprinklers that spray it into the tank. Here the water is
then collected in a bottom sump and used also in the
following wash phases, by means of a wash pump 20
that supplies the relative wash sprinklers, while a part is
discharged through a drain 11 by means of a drain pump
8 connected to the drain 11 through a drain pipe 18.
[0020] For the regeneration of the resins of softener 4
there is a salt container 15 connected thereto through a
regeneration valve 14 that controls the flow of the mains
water, possibly passing through the air gap 2 through its
first outlet, used to form the brine that then arrives at
softener 4 where it combines with the resins to clean
them of calcium and magnesium salts.
[0021] A first innovative aspect of this dishwasher is
the presence of an exchange container 6 placed between
softener 4 and heater 7, this exchange container 6 re-
ceiving the water coming from outlet 5 of softener 4 and
being in turn connected to the inlet of heater 7.
[0022] A second innovative aspect of this dishwasher
is the presence of an evacuation pump 12, which is con-
nected to the exchange container 6 in such a way as to
empty it completely by draining the water contained
therein through a bypass duct 17 connected to drain 11.
Preferably, the evacuation pump 12 is provided with a
unidirectional valve 13 and is mounted directly on the
exchange container 6, the bypass duct 17 is connected
to drain 11 through a fitting 9, and also the drain pipe 18
is connected to said fitting 9 through a unidirectional valve
10.
[0023] In the light of the description above, the simple
and effective operation of the industrial dishwasher ac-
cording to the present invention is readily understood.
[0024] During the initial preparation phase of the ma-
chine, the load valve 1 is opened so as to fill in sequence
the salt container 15, the main chamber 16 of air gap 2
(valve 14 being closed), softener 4, the exchange con-
tainer 6 (pump 12 being off), and heater 7 in which the
water is heated to the set temperature and transferred
into the tank until the correct level is reached. Once the
load in the tank has been completed, heater 7 is filled
again and the water contained therein is brought to the
rinse temperature. When the entire circuit, including air
gap 2 and the exchange container 6, is filled and the
water temperatures in the wash tank and heater 7 have
reached the set values, the machine indicates that it is
ready and the user can start washing the dishes.
[0025] As previously mentioned, at the end of the wash
phase, a predetermined quantity of water is drained from
the tank by means of the drain pump 8, and the rinse
phase begins which uses the water of heater 7, in which
the water level must be promptly restored. To this pur-
pose, as shown by the arrows in Fig.2, the load valve 1
is opened so that the water arrives at air gap 2, crosses
it overflowing from chamber 16, enters through inlet 3 of
softener 4 and, after passing through the resins, exits
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decalcified from outlet 5, crossing the exchange contain-
er 6 already full and finally arriving in heater 7 filling it
again (the load valve 1 is obviously closed as soon as
heater 7 is full).
[0026] After a certain number of wash cycles, depend-
ing on the hardness of the mains water and the quantity
of water used, the resins of softener 4 must be regener-
ated. When starting the regeneration phase of the resins,
it is necessary to activate the evacuation pump 12 of the
exchange container 6 in order to empty it completely,
through the bypass duct 17 and fitting 9 that connect it
to drain 11 (pump 12 is preferably deactivated when the
container 6 is empty but could also remain on).
[0027] At this point, as shown by the arrows in Fig.3,
the regeneration valve 14 is opened, which connects the
salt container 15 with softener 4. In this way, the water
in chamber 16 of air gap 2 can descend into the salt
container 15 and, through valve 14, push the brine into
the resins until softener 4 is filled with brine (the regen-
eration valve 14 is closed after chamber 16 is emptied).
[0028] After an adequate contact time between the
brine and the decalcifying resins, the "resins wash" is
carried out, i.e. the brine is washed away from the resins
to prevent the arrival of salt water in the tank. To this
purpose, as shown by the arrows in Fig.4, pump 12 is
activated and the load valve 1 is opened so that the mains
water, after crossing the air gap 2 upon filling chamber
16, reaches softener 4 washing the resins.
[0029] The brine and the resins wash water overflow-
ing through outlet 5 reach the exchange container 6 but,
since the evacuation pump 12 is working, they do not
proceed towards heater 7 (as shown in Fig.2) and are
rather discharged through the bypass duct 17 connected
to fitting 9 (as shown in Fig.3).
[0030] At the end of the above operations illustrated in
figures 3 and 4, which take no more than 8-10 minutes,
pump 12 is deactivated and load valve 1 is closed after
container 6 and softener 4 have been filled with clean,
decalcified water, restoring the normal operating condi-
tion illustrated in Fig.1 with all the parts of the hydraulic
circuit filled and ready for use.
[0031] From the above it is easy to understand how
the dishwasher according to the present invention can
perform a wash cycle that is simultaneous with and com-
pletely independent of the resin regeneration phase. In
fact, while the wash pump 20 and the rinse pump 19 take
the water from the sump and heater 7 respectively, the
regeneration of the resins only affects softener 4 and the
exchange container 6, from where pump 12 directs the
brine and the resins wash water directly to drain 11
through the bypass duct 17.
[0032] It should be noted that even with an intensive
use of the machine during resin regeneration (max. 2-3
washing cycles) there are no problems with the amount
of water required, since heater 7 usually contains about
9 litres of decalcified water, the tank usually contains
about 22 litres of decalcified water and the water con-
sumption per cycle is usually about 3 litres.

[0033] It is clear that the above-described and illustrat-
ed embodiment of the dishwasher according to the in-
vention is just an example susceptible to numerous var-
iations. In particular, the exact shape and arrangement
of the exchange container 6, the evacuation pump 12,
the bypass duct 17 and any air gap 2 can be freely varied
according to specific construction requirements, as long
as their relative arrangement within the hydraulic circuit
illustrated above is maintained.
[0034] In addition, the hydraulic circuit may also not
include air gap 2, so that the mains water entering through
the load valve 1 would reach directly softener 4 and the
salt container 15 through respective ducts that branch
out from a diverter valve (not shown), possibly integrated
in the load valve 1 itself.
[0035] In this case, at the beginning of the regeneration
phase it is necessary to open the regeneration valve 14
and the load valve 1, after the diverter valve has been
switched to direct the water towards the salt container
15, so as to transfer the brine to softener 4. In addition,
the evacuation pump 12 is only switched off after closing
the load valve 1 or the regeneration valve 14 to ensure
that any excess brine that may overflow from outlet 5 into
the exchange container 6 does not pollute the water in
heater 7.
[0036] For the subsequent washing of the resins, be-
fore opening the load valve 1 it is obviously necessary
to switch the diverter valve so that the mains water is
directed towards softener 4.

Claims

1. Industrial dishwasher including a load valve (1) that
controls the flow of water from the mains, a softener
(4) with decalcifying resins that receives the water
from the mains to decalcify it, a salt container (15)
that receives the water from the mains to form a brine
solution that then reaches said softener (4) through
a regeneration valve (14), means of transferring the
water coming from said load valve (1) to the softener
(4) or to said salt container (15), a heater (7) which
receives decalcified water coming from the softener
(4) and supplies rinse sprinklers by means of a rinse
pump (19), and a drain pump (8) connected to a drain
(11) through a drain pipe (18) so as to drain water
from a bottom sump of the dishwasher wash tank,
characterized in that it further includes an ex-
change container (6) located between the softener
(4) and said heater (7), said exchange container (6)
receiving the water coming from the softener (4) and
being in turn connected to an inlet of the heater (7),
an evacuation pump (12) connected to the exchange
container (6) in such a way as to empty it completely,
as well as a bypass duct (17) connecting said evac-
uation pump (12) to said drain (11).

2. Industrial dishwasher according to claim 1, charac-
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terized in that the means of transferring the water
coming from the load valve (1) to the softener (4) or
to the salt container (15) consist of a diverter valve
located between the load valve (1) and the rest of
the hydraulic circuit or integrated in the load valve (1).

3. Industrial dishwasher according to claim 1, charac-
terized in that the means of transferring the water
coming from the load valve (1) to the softener (4) or
to the salt container (15) consist of an air gap (2)
located between the load valve (1) and the rest of
the hydraulic circuit so as to ensure separation be-
tween the water entering from the mains and the
water already present in the dishwasher, said air gap
(2) being provided with a first outlet at the bottom of
a main chamber (16) and with a second outlet at the
bottom of an overflow pipe of said main chamber
(16), said first outlet being connected to the salt con-
tainer (15) and said second outlet being connected
to the softener (4).

4. Industrial dishwasher according to any of the previ-
ous claims, characterized in that the bypass duct
(17) is connected to the drain (11) through a fitting
(9), to which is also connected the drain pipe (18)
preferably through a unidirectional valve (10).

5. Industrial dishwasher according to any of the previ-
ous claims, characterized in that the evacuation
pump (12) is mounted directly on the exchange con-
tainer (6) and is provided with a unidirectional valve
(13).

6. Method for the regeneration of the decalcifying res-
ins of the softener (4) of an industrial dishwasher
according to claim 2, characterized in that it in-
cludes the following steps:

a) activate the evacuation pump (12) and switch
the diverter valve so as to connect the load valve
(1) with the salt container (15);
b) open the load valve (1) and the regeneration
valve (14);
c) close the load valve (1) and the regeneration
valve (14) after the brine has completely filled
the softener (4);
d) deactivate the evacuation pump (12);
e) wait for a suitable contact time between the
brine and the decalcifying resins;
f) switch the diverter valve so as to connect the
load valve (1) with the softener (4);
g) open the load valve (1) in order to wash away
the brine from the resins and activate the evac-
uation pump (12);
h) evacuate the brine and the resins wash water
through the bypass duct (17) and the drain (11);
i) deactivate the evacuation pump (12);
j) close the load valve (1) after filling the ex-

change container (6).

7. Method for regenerating the decalcifying resins of
the softener (4) of an industrial dishwasher according
to claim 3, characterized in that it includes the fol-
lowing steps:

a) activate the evacuation pump (12);
b) open the regeneration valve (14);
c) close the regeneration valve (14) after the
brine has completely filled the softener (4);
d) deactivate the evacuation pump (12);
e) wait for an adequate contact time between
the brine and the decalcifying resins;
f) open the load valve (1) in order to wash away
the brine from the resins and activate the evac-
uation pump (12);
g) evacuate the brine and the resins wash water
through the bypass duct (17) and the drain (11);
h) deactivate the evacuation pump (12);
i) close the load valve (1) after filling the ex-
change container (6).

8. Method according to claim 6 or 7, characterized in
that the evacuation pump (12) is activated in the first
phase and then deactivated only before the last
phase in which the exchange tank (6) is filled.

9. Method according to any of claims 6 to 8, charac-
terized in that one or more of the phases are carried
out during one or more wash cycles.
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