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(54) Dishwasher with improved regeneration circuit

(57) The present invention relates to a dishwasher
with an improved regeneration circuit.
A dishwasher according to the invention comprises a
washing chamber (1), a liquid collecting sump (2) placed
in a base region of the chamber (1) and a water softening
unit (7), said dishwasher further comprises a water flow
control system (13) and a regeneration circuit (9), hy-
draulically connecting a water supplying network (4) to
the sump (2) passing through a regenerating medium
(11) for regenerating the softening unit (7). The dish-
washer according to the invention is characterised in that
a water quantity measuring device (15) is placed in the
sump (2) for monitoring the quantity of water used for
regeneration of the softening unit (7).
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Description

[0001] The present invention relates to a dishwasher
with an improved regeneration circuit.
[0002] In general, dishwashing machines comprise a
main water supplying conduit connected to the water net-
work for conveying water to a washing chamber in which
dishes to be washed are placed. The network water often
contains a large amount of calcium and magnesium that
are undesirable for washing operations and must be re-
duced before introducing the water in the washing cham-
ber. For this reason a water softening system is disposed
in the main conduit between the water network connec-
tion and the washing chamber.
[0003] A water softening system generally comprises
a ion-exchange chamber which contains a supply of ion-
exchange resin acting as water softening agent. The res-
in loses its softening properties as the number of washing
cycles increases, and therefore a resin regenerating
process is needed after a certain amount of washing cy-
cles performed by the machine.
[0004] In dishwashers of known type the regenerating
process is made by leading an amount of water to mix
with a solution of sodium chloride stored in a container
and by introducing the mixture in the ion-exchange cham-
ber. The mixture is maintained in chemical contact with
the resin for a predetermined period of time during which
the salt regenerates the ion-exchange resin. When the
regeneration process has been completed the salt solu-
tion is flushed out.
[0005] In order to ensure that the mixture of water and
salt solution enters the ion-exchange chamber with a
pressure and a flow suitable to steep the whole amount
of resin, a water tank having a predetermined volume is
provided in the dishwasher. This tank is kept full of water
ready to be flushed in the salt container and then within
the ion-exchange chamber for regeneration.
[0006] Because of the presence of the tank in the dish-
washing machine, the overall size of the latter is disad-
vantageously cumbersome. In addition, if the machine is
not used for a relatively long period of time, the water
contained in the tank can be a source of bacteria and
algae proliferation that can pollute the washing chamber
and consequently the dishes treated by the machine.
[0007] The aim of the present invention is therefore to
solve the noted problems, eliminating the drawbacks of
the cited known art and thus providing a dishwasher that
does not need any water storage to perform the regen-
eration of the ion-exchange resin.
[0008] Another object of the present invention is to pro-
vide a dishwasher having a reduced size compared to
the dishwashing machines of known type, the improved
dishwasher having also a reduced number of compo-
nents and therefore being simpler to be assembled.
[0009] Advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may

be learned from practice of the invention. The objects
and advantages of the invention may be realised and
attained as particularly pointed out in the appended
claims.
[0010] The accompanying drawing, which is included
to provide a further understanding of the invention and
is incorporated in and constitute a part of this specifica-
tion, illustrates a possible embodiment of the invention
and together with the description serve to explain the
principles of the invention.
[0011] In the drawing:
[0012] Figure 1 shows a schematic view of the hydrau-
lic circuits of a dishwashing machine according to the
invention.
[0013] With reference to the drawing, a dishwasher ac-
cording to the present invention comprises a washing
chamber 1 receiving dishes to be washed and a sump 2
disposed in a base region of the chamber 1 for collecting
water used for washing operations. Such operations are
performed with water drawn from the main water supply-
ing network 4 by a first hydraulic circuit 3. Circuit 3 com-
prises valve means 5, an air break 6 that physically sep-
arates the water supplying network 4 from the circuit 3
and a water softening unit 7 provided with resins acting
as softening agent in order to reduce scale-forming sub-
stances like calcium and magnesium salts normally
present in the network water. An end portion 8 of the
circuit 3 connects the softening unit 7 to the sump 2 for
admitting water into the washing chamber 1.
[0014] A second circuit 9 is connected to the main wa-
ter supplying network 4 via the air-break 6. Water drawn
for the network 4 is led to a reservoir 10 containing a
regenerating medium 11, such as a solution of sodium
chloride, suitable for regenerating the water softening
resin after a number of working cycles performed by the
dishwasher. The regenerating circuit 9 hydraulically con-
nects the reservoir 10 to the softening unit 7 for conveying
a mixture of water and regenerating medium 11 in the
unit 7. A non-return valve 12 is provided in the regener-
ating circuit 9 between the reservoir 10 and the softening
unit 7, so as to prevent the mixture to undesirably return
to the reservoir 10 during regenerating operations. The
end portion 8 of the regenerating circuit 9 departing from
the softening unit 7 and terminating in the sump 2 is com-
mon to the end portion of the first circuit 3.
[0015] A water flow control system 13 is provided for
controlling operations during the softening resin regen-
eration process. The system 13 comprises valve means
14 hydraulically connected to the regenerating circuit 9,
a water quantity measuring device 15 and a control unit
16. When a predetermined number of washing cycles
has been performed by the dishwasher, and the softening
resin must be regenerated, the control unit 16 opens the
valve means 14 allowing water from the network 4 to flow
within the regenerating circuit 9. As described above, be-
fore being discharged in the sump 2, said water flows
through the regenerating medium 11 and then through
the softening unit 7.
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[0016] The water quantity measuring device 15 is
placed in the sump 2 and monitors the quantity of water
used for regeneration process, i.e. the quantity of water
flown through the regenerating circuit 9. In response to
the measurement provided by the water quantity meas-
uring device 15, the water flow control system 13 oper-
ates the supply of water in the second circuit 9. The
amount of water flown in the regenerating circuit 9 is reg-
ulated by the water flow control system 13 through a valve
means 14 and said amount is sufficient for carrying out
a complete regeneration of the softening resin.
[0017] Valve means 14 can be commanded by the con-
trol unit 16 in a known manner, like for example by way
of an electric actuator.
[0018] The water quantity measuring device 15 placed
in the sump 2 is suitable for measuring the water quantity
used for ordinary dish washing operations, i.e. the quan-
tity of water flowing through the first circuit 3.
[0019] The water quantity measuring device can be a
pressure sensor and, in particular, it can be a pressure
sensor of analogical type suitable for continuously de-
tecting the amount of water in the sump 2. Alternatively
the water quantity measuring device 15 can be a device
suitable for measuring the level of water in the sump 2.
According to this embodiment the water level progres-
sively growing in said sump 2 during the regenerating
process is monitored by the device 15 and the water sup-
ply in the circuit 9 is stopped when a set level has been
reached in the sump 2. Said set level is defined such that
the amount of water flown in the regenerating circuit 9 is
sufficient for carrying out a complete regeneration of the
softening resin.
[0020] Conclusively it can be stated that a dishwashing
machine according to the present invention has a re-
duced overall volume compared to the known dishwash-
ers, the same machine having a regeneration circuit of
improved reliability.

Claims

1. A dishwasher comprising a washing chamber (1), a
liquid collecting sump (2) placed in a base region of
the chamber (1) and a water softening unit (7), said
dishwasher further comprises a water flow control
system (13) and a regeneration circuit (9), hydrauli-
cally connecting a water supplying network (4) to the
sump (2) passing through a regenerating medium
(11) for regenerating the softening unit (7), charac-
terised in that a water quantity measuring device
(15) is placed in the sump (2) for monitoring the quan-
tity of water used for regeneration of the softening
unit (7).

2. A dishwasher according to claim 1 wherein said wa-
ter quantity measuring device (15) monitors the
quantity of water used for ordinary dish washing op-
erations.

3. A dishwasher according to claim 1 or 2 wherein the
supply of water in said regeneration circuit (9) is op-
erated by the water flow control system (13) in re-
sponse to the water quantity measured by said water
quantity measuring device (15).

4. A dishwasher according to any preceding claim
wherein said water quantity measuring device (15)
is a water level measuring device adapted to meas-
ure the level of water reached in the sump (2).

5. A dishwasher according to any claim from 1 to 3
wherein said water quantity measuring device (15)
is a pressure sensor.

6. A dishwasher according to claim 5 wherein said pres-
sure sensor is of analogical type suitable for contin-
uously detecting the amount of water in the sump (2).

7. A dishwasher according to any preceding claim
wherein said water flow control system (13) compris-
es valve means (14) for altering the supply of water
in the regenerating circuit (9).
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