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ADJUSTABLE WASHING/RINSING DEVICE, STATIC DISHWASHING
MACHINE EQUIPPED THEREWITH AND ASSOCIATED METHOD

[0001] The present invention relates to a low-cost, compact, adjustable washing/rinsing
device which is able to achieve a significant reduction in the amount of energy and water,
in particular rinsing water, used during the usual washing cycles. The invention also

relates to a dishwashing machine including this device and to an associated method.

[0002] Static dishwashing machines, of "under counter" or hood type, comprise a casing
or housing defining a washing chamber inside which the dishware to be washed is placed,
usually being arranged inside a basket. The washing and/or rinsing water is fed inside the
washing chamber and directly onto the dishware by a pair of arms, e.g. a lower arm and an
upper arm, which are arranged respectively below and above the basket containing the
dishware and are connected to a washing/rinsing device which includes the arms and which

feeds water simultaneously to both the arms.

[0003] It is also known that static dishwashing machines, in particular those for
professional use (in community centers, hotels, restaurants, etc.), are often used to wash
separately different types of dishware, such as plates, glasses, cups, etc., which require
different amounts of rinsing water fed to the arms and a different distribution of the rinsing
water between the arms. For example, the distribution of optimum rinsing water varies
depending on the type of dishware treated in each case: for glasses it is required to supply
more water from below (which is therefore fed to the lower rinsing arm) at a lower
temperature (for example 65°C), while for plates it is required to supply more water from
above (which is therefore fed to the upper rinsing arm) at a higher temperature (for

example 80°C).

[0004] The known dishwashing machines instead always use the same quantity of rinsing
water, at the same temperature, for both the arms and this results in a wastage of water with
consequent greater costs. Since, moreover, the rinsing water is in any case heated to high
temperatures, an excessive consumption of water also results in a greater energy

consumption, with further higher costs.

[0005] The object of the invention is to provide an adjustable washing/rinsing device

which does not have the drawbacks described and in particular is easy and inexpensive to
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produce, being extremely efficient and reliable and having a small overall volume. A
further object of the invention is to provide a static dishwashing machine, in particular of
the professional type, and a washing/rinsing method, where it is possible to adjust in a
simple and effective manner the amount of water supplied by the arms during washing and,

in particular, during rinsing.

[0006] On the basis of the invention, therefore, an adjustable rinsing device, a static
dishwashing machine, in particular of the professional type, and an associated method are

provided in accordance with that defined in the attached claims.

[0007] Further objects and advantages of the invention will become clear from the
description below of a number of non-limiting examples of embodiment thereof provided
purely by way of example and with reference to the figures of the attached drawings, in
which:

[0008] Figure 1 shows in schematic form a static dishwashing machine and an associated

washing/rinsing device provided according to the invention; and

[0009] Figures 2 and 3 show hydraulic diagrams of two possible variants of the
washing/rinsing device according to the invention, which can be used in the static

dishwashing machine according to Figure 1.

[0010] With reference to Figure 1, 1 denotes overall a static dishwashing machine of the
professional type (i.e. designed for heavy-duty use in public premises, such as bars,
restaurants and community centers), illustrated solely in schematic form for the sake of
simplicity, comprising a casing or housing 2 which defines internally a liquid-tight sealable
chamber 3 for housing dishware to be washed and rinsed (known and not shown for the
sake of simplicity) which is normally arranged in a basket (also known and not shown for

the sake of simplicity) housed on the bottom of the chamber 3.

[0011] The chamber 3, which is accessible via a door - known and not shown for the sake
of simplicity - in order to load and unload the basket and the dishware contained inside it,
has arranged internally at least a first arm 4, in the example shown an upper arm 4 arranged
during use above the dishware to be washed, for example rotatably mounted on the ceiling

of the chamber 3, and at least a second arm 5, in the example shown a lower arm 5
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arranged during use underneath the basket and the dishware to be washed, for example
rotatably mounted on the bottom or floor of the chamber 3. The arms 4 and 5 are known

and are illustrated only schematically for the sake of simplicity.

[0012] The dishwashing machine 1 is equipped with an adjustable washing/rinsing
device - denoted overall by the reference number 6 - which has the function of treating the
dishware contained inside the dishwashing machine 1 and which is housed inside the

casing 2, separately from the chamber 3.

[0013] The device 6 comprises the at least one first, upper, arm 4 and at least one second,
lower, arm 5 for supplying a washing/rinsing fluid, or process fluid, inside the chamber 3
and towards the dishware, and means 7 for feeding the washing/rinsing fluid to the arms
4,5 including a hydraulic circuit 8 which feeds main water A (indicated by the arrow in

Figure 1) hydraulically in parallel to the at least first arm 4 and the at least second arm 5.

[0014] The washing/rinsing fluid, or process fluid, may be formed by the mains water A
to which optionally detergents or other substances are added via supplying devices - known

and not shown for the sake of simplicity - forming part of the device 6.

[0015] The hydraulic circuit 8 comprises in particular a first branch 9 which feeds
process fluid to the first arm 4 and a second branch 10 which feeds process fluid to the

second arm 5.

[0016] The first branch 9 and the second branch 10 are arranged hydraulically in parallel
with each other between an inlet 11 for introducing mains water A into the hydraulic circuit

8, controlled by an automated gate valve 12, and the at least first and second arms 4,5.

[0017] According to the main aspect of the invention, each branch 9 and 10 is provided
hydraulically in series with means for supplying the washing/rinsing fluid to the respective
arms 4, 5, indicated overall by the reference numbers 13 and 14, which means 13 and 14
can be activated selectively and independently; the washing/rising device 6 further
comprises, in combination with the separate and independent means 13,14 for supplying
the separate and independent branches 9 and 10 and the different arms 4 and 5, control
means 15 - illustrated schematically in the form of a block - able to activate selectively and

independently of one another the means 13 for supplying the first branch 9 and the means
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14 for supplying the second branch 10 for time periods different from each other,

depending on the type of dishware present in the chamber 3.

[0018] In particular, the control means 15 for activating selectively the means 13, 14 for
supplying the first and second branches 9, 10 for different time periods are able to activate
the means 13 for supplying the first branch 9 and means 14 for supplying the second
branch 10 simultaneously (in the sense that supplying of the process fluid is activated
together at the same instant in the branches 9 and 10, but then lasts a different period of
time, so that, when supplying of fluid along one branch 9, 10, for example along the branch
9, ceases after a first predefined time period, it may continue along the other branch, for
example the branch 10, until a second predefined time period, different from - and in this
case greater than - the first predefined time period lapses), or in sequence (in the sense that
process fluid is first fed only to a first one of the branches 9, 10, for example the branch 9,
for a first predefined time period and, then, once supplying along the first branch has
ceased, the supplying of process fluid is performed along a second one of the branches 9,
10, for example along the branch 10, for a second predefined time period, different from

the first time period).

[0019] In the non-limiting example of embodiment shown in Figure 1, the means 13, 14
for supplying the washing/rinsing fluid to the respective first arm 4 and second arm 5,
which can be activated selectively and independently, is formed by a first electric pump
13b arranged in series on the first branch 9 and a second electric pump 14b arranged in
series on the second branch 10; the control means 15 therefore control selective operation
of the first electric pump 13b and the second electric pump 14b for predefined time periods

different from each other, independently for the first and second electric pumps 13b, 14b.

[0020] According to this embodiment, the hydraulic circuit comprises hydraulically in
sequence downstream of the inlet 11 for the mains water A and upstream of the first branch
9 and the second branch 10 (the terms "upstream" and "downstream" referring to the
direction of flow of the mains water A indicated by the arrow, from the inlet 11 and
towards the arms 4, 5) a boiler 30 at atmospheric pressure, which heats the mains water A,
inside it at ambient pressure, to a desired temperature. From the boiler 30 the first electric
pump 13b and the second electric pump 14b draw water in order to generate the

washing/rinsing fluid to be fed to the arms 4, 5.
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[0021] The electric pumps 13b and 14b are activated and deactivated upon operation of
the control means 15 which may, for example, be formed as a dedicated electronic control
unit connected to the electric pumps 14b, 15b via dedicated electric control lines 17 shown

schematically in broken lines in Figure 1.

[0022] The hydraulic circuit 8 comprises in this case, proceeding in sequence in the
direction of the mains water flow A, the inlet 11, a pipe section 16 provided in series with
the gate valve 12 and leading into a "blow-off" device 18 for zeroing the mains water
pressure, the boiler 30, which receives directly water at atmospheric pressure from the
device 17, the branches 9 and 10 which depart in parallel both from the boiler 30, the
pumps 13b, 14b arranged in series on the respective branches 9 and 10, and the arms 4,5

from which the process fluid is expelled towards the dishware inside the chamber 3.

[0023] With reference now to Figures 2 and 3, two possible variants 6b, 6¢ of the
washing/rinsing device 6 already described are shown in them. Details similar to or the
same as those already described are indicated for the sake of simplicity by the same
reference numbers. The devices 6b, 6¢ may replace the device 6 already described inside

the dishwashing machine 1.

[0024] The device 6b (Figure 2) is similar to the device 6 described since it comprises the
arms 4, 5 and means 7 for feeding the washing/rinsing fluid to the arms 4, 5. It includes,
however, a different hydraulic circuit 8b: firstly, there is no "blow-off" device, but the inlet
11 introduces the mains water A directly inside a pressurized boiler 19 via a pipe section
16. The two branches 9 and 10 depart in parallel from the pressurized boiler 19 and
connect the boiler 19 to the arms 4 and 5. The mains water A is under pressure inside the

boiler 19, which heats it to a desired temperature.

[0025] In this embodiment the means 13, 14 for supplying the washing/rinsing fluid to
the respective first arm 4 and the second arm 5, which can be activated selectively and
independently, is formed by a first electric valve 13¢ of the on/off (open/closed) type
arranged hydraulically in series on the first branch 9 and a second electric valve 14c of the
on/off type arranged hydraulically in series on the second branch 10; the control means 15,
which are also present, controlling in this embodiment the selective opening of the first

electric valve 13c and the second electric valve 14c¢ for predefined time periods different
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from each other, independently for the first electric valve 13¢ and for the second electric

valve 14c.

[0026] In this embodiment, therefore, the hydraulic circuit 6b comprises hydraulically in
sequence downstream of the inlet 11 for mains water A and upstream of the first branch 9
and the second branch 10 the pressurized boiler 19, which is connected hydraulically to the
first arm 4 and to the second arm 5 via the branches 9 and 10, respectively, which are
intercepted by the electric valves 13¢ and 14c, respectively. In this way, opening of the
electric valves 13c,14c causes supplying from the pressurized boiler 19 of water (which is
under pressure and may therefore flow without the use of pumps along the branches 9, 10 if
the respective electric valves 13¢,14c¢ are open) so as to generate the washing/rinsing fluid.
When, instead, the electric valves 13c, 14c¢ are closed, there is no supplying of water or

process fluid from the boiler 19 to the arms 4, 5.

[0027] The control means 15 in this case may be a dedicated electronic control unit
connected to the electric valves 14c¢, 15¢ via dedicated electric control lines 17 shown

schematically in broken lines.

[0028] The hydraulic circuit 8b comprises in this case, proceeding in sequence in the
direction of the water mains flow A, the inlet 11, the pipe section 16, optionally (but not
necessarily) provided in series with the gate valve 12 (not shown for the sake of simplicity)
and leading directly into the pressurized boiler 19, the boiler 19, the branches 9 and 10
which depart in parallel both from the boiler 19, the electric valves 13¢, 14¢ arranged in
series on the respective branches 9 and 10, and the arms 4,5 from which the process fluid is

expelled towards the dishware inside the chamber 3.

[0029] In this case also, the control means 15 for selectively activating the supplying
means 13,14 of the first and second branches 9,10 for different time periods are able to
activate (and therefore open) the electric valve 13¢ of the first branch 9 and the electric
valve 14c of the second branch 10 (which otherwise, if they are not operated by the control

means 15, are normally closed) simultaneously or in sequence.

[0030] If the supplying means 13, 14 are activated simultaneously, the supplying of
process fluid is activated by the control unit 15 together, at the same instant, in the

branches 9 and 10, opening simultaneously the electric valves 13c, 14c, but then lasts a
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different period of time, since one of the two electric valves 13c¢, 14c¢ is closed by the
control means 15 before the other one, so that, when supplying of fluid along one branch 9,
10, for example along the branch 9, ceases, after a predefined time period, since the
electric valve 13c¢ has been closed by the control unit 15, it may continue along the other
branch 10, for example the branch, until a second predefined time, different from and, in
this case greater than, the first predefined time period lapses, following which the control

unit 15 also closes the electric valve 14c.

[0031] If the supplying means 13, 14 are activated in sequence, process fluid is first fed
only to a first one of the branches 9, 10, for example to the branch 9, opening the electric
valve 13c, for a first predefined time period and, then, once supplying along the first branch
has ceased, after closing of the electric valve 13¢ by means of the control unit 15, the
supplying of process fluid is performed along a second one of the branches 9, 10, for
example along the branch 10, opening the electric valve 14c by means of the control unit

15, for a second predefined time period, different from the first time period.

[0032] With reference to Figure 3, the device 6c is entirely similar to the device 6b
described above, with the sole difference that the boiler 19 is missing; instead, the
hydraulic circuit 8c is provided hydraulically in series on the first branch 9 and on the
second branch 10, downstream of the inlet 11 for mains water A and downstream of the
first electric valve 13¢ and the second electric valve 14c¢, of a first pressurized boiler 20 and
a second pressurized boiler 21, respectively, which can be independently activated at
different temperatures by means of the control means 15 which are also connected to the

boilers 20 and 21 by means of an electric control line 22.

[0033] The boilers 20 and 21 are hydraulically connected directly to the first arm 4 and to
the second arm 5, respectively, and are hydraulically connected, on the opposite side to the
arms 4, 5 and via the first electric valve 13¢ and the second electric valve 14c to the pipe
section 16 and to the inlet 11 for pressurized mains water A. In this way, the first and
second pressurized boilers 20 and 21 supply to the arms 4, 5, but only when the valves

13¢,14c are open, water for generating the washing/rinsing fluid.

[0034] In accordance with that shown in Figure 3, therefore, the hydraulic circuit 8¢

comprises, proceeding in sequence in the direction of the mains water flow A, the inlet 11,



WO 2016/106028 PCT/US2015/065935

the pipe section 16, optionally (but not necessarily) provided in series with the gate valve
12 (not shown for the sake of simplicity), the branches 9 and 10 which branch off in
parallel both directly from the pipe section 16, the electric valves 13¢, 14c¢ arranged in
series on the respective branches 9 and 10, the boilers 20 and 21 arranged in series on the
respective branches 9 and 10 immediately downstream of the respective valves 13¢ and
14c, and the arms 4, 5 arranged immediately downstream of the boilers 20 and 21,
respectively, from which boilers the pressurized process fluid, when the valves 13c, 14c are
open, is supplied to the arms 4 and 5 which expel it towards the dishware inside the

chamber 3.

[0035] From that described above it is evident that the invention also relates to a
washing/rinsing method for washing/rinsing dishware present inside a static dishwashing
machine, such as the dishwashing machine 1, wherein a washing/rinsing fluid is supplied to
a first arm, for example upper arm 4, and to a second arm, for example lower arm 5, of the
dishwashing machine 1 via a hydraulic circuit 8 or 8b, or 8c, where the washing/rinsing
fluid is supplied selectively and independently to the first arm 4 and to the second arm 5 for
time periods different from each other, depending on the type of dishware to be

washed/rinsed.

[0036] The method according to the invention also envisages that the washing/rinsing
fluid is supplied to the first arm 4 and to the second arm 5 simultaneously or in sequence,
preferably at different temperatures, this latter operation being made possible by the
hydraulic circuit 8c, owing to the presence of two separate boilers 20 and 21, which

separately serve the branches 9 and 10.

[0037] When glasses are present in the dishwashing machine 1, during the conventional
rinsing cycle, the process fluid (mains water) is supplied for a greater period of time to the
arm 5 by suitably operating the pump 14b or the valve 14c; vice versa, when plates are
present in the dishwashing machine 1, during the conventional rinsing cycle, the process
fluid (mains water) is supplied for a greater period of time to the arm 4 by suitably
operating the pump 13b or the valve 13c. In both cases, the supplying, to the other arm, of
hot water which is not necessary is avoided, thus obtaining net savings of energy and

water.
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[0038] All the objects of the invention are therefore achieved.
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CLAIMS

1. Adjustable washing/rinsing device (6, 6b, 6¢) for dishware contained inside
a static dishwashing machine (1), in particular of the professional type, comprising at least
a first arm (4), for example upper arm, for supplying a washing/rinsing fluid, at least a
second arm (5), for example lower arm, for supplying a washing/rinsing fluid, and means
(7) for feeding the washing/rinsing fluid to the arms including a hydraulic circuit (8, 8b, 8c)
which feeds mains water hydraulically in parallel to the at least first arm (4) and to the at
least second arm (5), the hydraulic circuit comprising a first branch (9) for feeding the first
arm (4) and a second branch (10) for feeding the second arm (5), the first and second
branches (9,10) being arranged hydraulically in parallel with each other between an inlet
(11) for introducing mains water into the hydraulic circuit (8, 8b, 8c) and at least the first
and second arms; characterized in that each first branch (9) and second branch (10) is
provided hydraulically in series with means (13, 14) for supplying the washing/rinsing
fluid to the respective first and second arms (4, 5), which can be activated selectively and
independently; the washing/rinsing device further comprising control means (15) for
selectively activating the means (13, 14) for supplying the first and second branches (9, 10)

for time periods different from each other, depending on the type of dishware.

2. Device according to Claim 1, characterized in that the control means (15) for
selectively activating the means (13, 14) for supplying the first and second branches (9,10)
for different time periods are able to activate the means (13, 14) for supplying the first and

second branches simultaneously or in sequence.
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3. Device according to Claim 1 or Claim 2, characterized in that the means (13,
14) for supplying the washing/rinsing fluid to the respective first and second arms (9, 10),
which can be activated selectively and independently, consist of a first electric pump (13b)
arranged in series on the first branch (9) and of a second electric pump (14b) arranged in
series on the second branch (10); the control means (15) controlling selective operation of
the first and second electric pumps (13b, 14b) for predetermined and different time periods

independently for the first and second electric pumps (13b, 14b).

4. Device according to Claim 3, characterized in that the hydraulic circuit (8)
comprises hydraulically in sequence downstream of the mains water inlet (11) and
upstream of the first and second branches (9,10) an atmospheric pressure boiler (15) from
which the first and second electric pumps (13b, 14b) draw water in order to generate the

washing/rinsing fluid.

5. Device according to Claim 1 or Claim 2, characterized in that the means (13,
14) for supplying the washing/rinsing fluid to the respective first and second arms (4, 5),
which can be activated selectively and independently, consist of a first on/off electric valve
(13c) arranged in series on the first branch (9) and of a second on/off electric valve (14c¢)
arranged in series on the second branch (10); the control means (15) controlling the
selective opening of the first and second electric valves (13c¢, 14c¢) for predetermined and

different time periods independently for the first and second electric valves (13¢, 14c).
6. Device (10) according to Claim 5, characterized in that the hydraulic circuit

(8b) comprises hydraulically in sequence downstream of the mains water inlet (11) and

upstream of the first and second branches (9, 10) a pressurized boiler (19) connected

11
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hydraulically to the first and second arms (4, 5) via the first and second electric valves
(13c, 14c¢) so as to supply from the pressurized boiler (19) water for generating the

washing/rinsing fluid.

7. Device (10b) according to Claim 5, characterized in that the hydraulic
circuit (8¢) is provided hydraulically in series on the first and second branches (9,10),
downstream of the mains water inlet (11) and downstream of the first and second electric
valves (13¢, 14c) respectively, with a first and a second pressurized boiler (20, 21) which
can be activated independently at different temperatures by means of the control means
(15); the first and second boilers (20, 21) being connected hydraulically directly to the first
arm (4) and to the second arm (5), respectively, and being connected hydraulically, on the
side opposite to the arms (4, 5) and via the first electric valve (13¢) and the second electric
valve (14c¢) to the mains water inlet (11), so as to supply from the first and second

pressurized boilers (20, 21) water for generating the washing/rinsing fluid.

8. Washing/rinsing method for washing/rinsing dishware present inside a static
dishwashing machine (1), wherein a washing/rinsing fluid is supplied to a first arm, for
example upper arm (4), and to a second arm, for example lower arm (5), of the
dishwashing machine via a hydraulic circuit (8, 8b, 8c), characterized in that the
washing/rinsing fluid is supplied selectively and independently to the first and second arms
(4, 5) for time periods different from each other, depending on the type of dishware to be

washed/rinsed.

0. Method according to Claim 8, characterized in that the washing/rinsing fluid

is supplied to the first and second arms (4, 5) simultaneously or in sequence, preferably at

12
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different temperatures.

10. Static dishwashing machine (1), in particular of the professional type,
comprising a liquid-tight sealable chamber (3) for housing dishware to be washed and
rinsed, in which a first arm (4), for example upper arm, and a second arm (5), for example
lower arm, are arranged, characterized in that it is provided with an adjustable

washing/rinsing device (6, 6b, 6¢) according to any one of Claims 1 to 7.

13
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