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Description

[0001] The present invention relates to a tableware
drying machine, and to a method for drying tableware in
such a machine.

[0002] The present invention also relates to a cycle
dishwasher, and to a method for drying tableware in a
cycle dishwasher, typically as part of a sanitizing method.
[0003] Term "machine" will sometimes be omitted for
the sake of brevity.

[0004] Underterm "tableware", both plates, cutlery and
glasses, as generally understood, and also pans, con-
tainers, trays, kitchenware and other similar objects, are
meant.

[0005] Furthermore, for reasons of ease of reading,
under term "tableware" also those means shall be meant,
which supportthe above-mentioned tableware during the
treatment within the drying machine, apart from when
those supports are explicitly mentioned, or during the
sanitizing process within the dishwasher.

[0006] Under term "cycle" dishwasher, those ma-
chines are meant, wherein the tableware does not ad-
vance along a path, rather is sanitized remaining in the
same environment.

[0007] In order to sanitize tableware, while in the do-
mestic field "cycle" dishwashers are used, in the profes-
sional field -which is the field of interest herein- and in
particular in the context of catering for collective use, for
example in the context of canteens, cycle dishwasher
machines or "tunnel" dishwasher machines are generally
used.

[0008] In a cycle dishwasher, tableware is sanitized
remaining stationary in the same environment or cham-
ber, being subject to treatment steps following each other
over time, which typically comprise a washing step, a
rinsing step, and a drying step.

[0009] In a tunnel dishwasher machine, tableware is
displaced inside the tunnel, so as to pass through a plu-
rality of working zones in succession, which typically
comprise a washing zone, a rinsing zone, and a drying
zone.

[0010] Inboth cases, also a pre-washing step, respec-
tively zone, and/or a pre-rinsing step, respectively zone,
and/or a dripping step, respectively zone are meant.
[0011] As far as drying of the tableware is concerned,
in the cycle machines this may occur by natural evapo-
ration (e.g. simply drawing the tableware support out of
the chamber), possibly through an increase of the tem-
perature of the chamber for example through an electric
resistor, but normally it is made through a "ventilation"
system, wherein a forced airflow, preferably with low hu-
midity content and/or at high temperature, is directed on-
to the tableware, causing evaporation of the liquid still
present after the rinsing step. "Condensation and/or ad-
sorption" drying systems are also known, wherein be-
sides sending an airflow onto the tableware, there is a
recovery system which captures humidity from the cham-
ber, favouring its transformation into water and the relat-
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ed discharge or recirculation.

[0012] In tunnel machines, the drying step occurs in a
corresponding manner, by providing for a sufficiently long
and/or slowly crossed drying zone, possibly heated
through an electric resistor and/or provided with a venti-
lation system and a possible condensation system, while
usually adsorption systems are not used.

[0013] In machines of both types, tableware drying is
comparatively slow, with respect to other steps, affecting
not a little the cycle time in a cycle machine and the length
of a tunnel machine and/or the maximum tableware con-
veying speed within the latter.

[0014] In the above-mentioned professional field, ta-
bleware drying machines are also known, despite less
widespread and in general provided for large sanitizing
volumes, into which the tableware which has been san-
itized in a cycle or tunnel machine lacking the drying step
or respectively zone are moved.

[0015] In the present description and in the attached
claims, under "tableware drying machine" a machine is
meant, which is not intended for sanitizing the tableware
through washing and/or rinsing and/or pre-washing
and/or pre-rinsing and/or dripping. Such a machine, thus
dedicated to the tableware drying step, may also be
called "tableware purely drying machine", an expression
that on the other hand should notbe meantin a so limiting
sense as to exclude other operations on the tableware,
for example piling up, wrapping up, etc.

[0016] A technical problem at the basis of the subject-
matter disclosed herein is to provide a tableware drying
machine which is particularly efficient, namely wherein
the water evaporation on the tableware is more efficient.
[0017] This is made by creating a vacuum within the
drying chamber, which allows the water boiling point to
be lowered with respect to the water boiling point at at-
mospheric pressure (100°C).

[0018] Underterm"vacuum",inthe presentdescription
and in the attached claims a pressure below the atmos-
pheric one is meant, including a pressure so low that it
may be deemed "vacuum".

[0019] An aspect of the subject-matter disclosed here-
in relates a tableware drying machine having the features
of claim 1.

[0020] A further aspect of the subject-matter disclosed
herein relates to a method for drying tableware in such
a machine, having the features of claim 9.

[0021] Turning to another aspect of the subject-matter
disclosed herein, in a "cycle" dishwasher machine, there
are usually at leasttwo rotary or fixed arms, one for wash-
ing and one forrinsing, wherein the hydraulic circuits sup-
plying them are separate; the mechanical embodiment
may be conceived in various forms, typically with integral
washing arms and rinsing arms, for example in a so-
called cross-like watermill, or overlapping ones.

[0022] Alternatively, in a cycle dishwasher, the pres-
ence of a single arm or of a single arm pair may be pro-
vided for. In this case, the washing nozzles and the rins-
ing nozzles are typically separated on the same arm or
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on each arm of the pair, with still separate washing/rinsing
supply hydraulic circuits.

[0023] A schematicexample of acycle dishwasher 100
is shownin figure 5, wherein a washing circuitandrinsing
one are recognizable, suitable to perform the washing
and rinsing steps, respectively, in a single chamber 110
suitable to accommodate tableware to be sanitized, and
which is common to the two washing and rinsing circuits.
[0024] The washing circuit, shown in solid line, com-
prises a first pair of rotary or stationary arms 101, pro-
vided with a plurality of nozzles 102 supplied with a liquid
washing solution through a recirculation tank 103, a
pump 104, and a first tube assembly 105 connecting the
washing arms 101 with the pump 104, and the pump 104
itself with the recirculation tank 103. The arms 101 and
the recirculation tank 103 (or at least its top opening) are
arranged within chamber 110.

[0025] In the washing step, which may also take place
according to subsequent cycles, the washing liquid so-
lution is circulated between the tableware and the recir-
culation tank 103, without being discharged from the cy-
cle dishwasher 100; part of the washing liquid solution
may be discharged at the end of the washing step and/or
during the rinsing step.

[0026] The rinsing circuit, shown in dotted lines, com-
prises a second pair of rotary or stationary arms 201,
also provided with a plurality of nozzles 202, an electro-
valve 203 managing the water supply from the water
mains, a hydraulic non-return device 204 downstream of
said electro-valve 203, and a boiler 205 downstream of
said hydraulic non-return device 204. A second tube as-
sembly 206 connects the boiler 205 to said second pair
of arms 201. The arms 201 are arranged within chamber
110.

[0027] The rinsing circuit may comprise a pump 207
arranged upstream or downstream of the boiler (both be-
ing shown in figure 5 by way of example), suitable for
bringing liquid under pressure to nozzles 202.

[0028] Furthermore, in the rinsing circuit upstream of
boiler 205, there may be a liquid treatment device (i.e. a
softener), not shown for the sake of simplicity.

[0029] Alternatively, both the washing and rinsing cir-
cuits supply a same pair of arms (or a single arm) pro-
vided with washing nozzles 101 and with rinsing nozzles
201.

[0030] The rinsing circuit may also comprise, broadly
speaking, the recirculation tank 103: while rinsing occurs
with clean water coming from the water mains, the rinsing
water - once it has been projected on the tableware - may
be collected in the recirculation tank 103 in order to
change a fraction of the washing liquid solution itself, to
be used in the successive sanitizing cycles.

[0031] The recirculation tank 103 is therefore shared
between the washing circuit and the rinsing one, but in
the case of the rinsing circuit, it only serves as a liquid
container.

[0032] At the end of the rinsing step, typically a table-
ware drying step is provided for. That step may occur by
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natural evaporation (e.g. simply drawing the basket out
of chamber 110), possibly through an increase of the
temperature of chamber 110, for examples through an
electric resistor, but usually it is carried out through a
"ventilation" system, wherein a forced airflow, preferably
with low humidity content and/or at high temperature, is
directed onto the tableware, causing evaporation of the
liquid still present after the rinsing step.

[0033] Furthermore, "condensation and/or adsorption”
drying systems known, wherein besides sending an air-
flow onto the tableware, there is a recovery system which
captures humidity from the washing chamber, favouring
its transformation into water and the related discharge or
recirculation.

[0034] Another technical problem at the basis of the
subject-matter disclosed herein is to optimize, in a cycle
dishwasher, said drying step, irrespectively of which of
the modes described above is used, thus rendering the
water evaporation step on the tableware more efficient.
[0035] This is made by creating a vacuum within the
washing chamber, which allows the water boiling point
to be lowered with respect to the water boiling point at
atmospheric pressure (100°C).

[0036] An aspect of the subject-matter disclosed here-
in relates to a cycle dishwasher comprising a chamber
wherein tableware is accommodated, characterized in
thatthe tableware drying machine comprises a selective-
ly actuatable device for generating a vacuum within the
chamber, the vacuum generating device being actuated
during at least part of a drying step of the tableware san-
itizing cycle.

[0037] In the cycle dishwasher according to this as-
pect, the vacuum generation device may be configured
to establish within the chamber a pressure below or equal
to about 20.0 kPa, obtaining a water boiling point below
60°C, preferably a pressure below or equal to about 3.2
kPa, obtaining a water boiling point below 25°C.

[0038] Alternatively or additionally, the cycle dish-
washer according to this aspect may further comprise a
selectively actuatable heating device for heating the
chamber in a drying step.

[0039] Alternatively or additionally, the cycle dish-
washer according to this aspect may further comprise a
device for forcing an airflow into the chamber during the
drying step, distinct from or coinciding with said vacuum
generation device, and optionally a condenser heat ex-
changer and/or an adsorbing material within the chamber
or within the forced airflow, downstream of the chamber.
[0040] Alternatively or additionally, the cycle dish-
washer according to this aspect may further comprise
means for isolating, during at least part of the drying step,
the chamber at least partially from the liquid contained
within arecirculation tank provided for collecting the liquid
falling from the tableware.

[0041] A further aspect of the subject-matter disclosed
herein relates to a method for drying tableware in a cycle
dishwasher comprising a single chamber wherein table-
ware is sanitized, the method comprising creating a vac-
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uum within the chamber during at least a phase of the
drying.

[0042] Inthe method according to this aspect, the pres-
sure within the chamber may be brought to a value below
or equal to about 20.0 kPa, obtaining a water boiling point
below 60°C, preferably it is brought to a value below or
equal to about 3.2 kPa, obtaining a water boiling point
below 25°C.

[0043] Alternatively or additionally, the method accord-
ing to this aspect may further comprise heating the cham-
ber, preferably to a temperature decreasing as the pres-
sure decreases.

[0044] Alternatively or additionally, the method accord-
ing to this aspect may further comprise forcing an airflow
into the chamber, and optionally extracting water from
the forced airflow, downstream of the chamber, through
condensation and/or adsorption.

[0045] Alternatively or additionally, the method accord-
ing to this aspect may further comprise isolating the
chamber atleast partially from the liquid contained within
a recirculation tank of the dishwasher, during the entire
drying or during part of the drying only.

[0046] Another technical problem at the basis of the
subject-matter disclosed herein is to optimize, in a cycle
dishwasher, the drying step, irrespectively of which of
the modes described above is used, thus rendering the
step of evaporating the water on the tableware more ef-
ficient.

[0047] This is made by preventing the steam emitted
in the recirculation tank from being able to reach the
chamber, where it could condense on the tableware, hin-
dering the drying process and possibly preventing full
drying.

[0048] An aspect of the present invention relates to a
cycle dishwasher comprising a chamber wherein table-
ware is accommodated, and a recirculation tank for col-
lecting the liquid falling from the tableware, characterized
in that the dishwasher comprises means for isolating,
during at least part of a drying step of the tableware san-
itizing cycle, the chamber at least partially from the liquid
contained within the recirculation tank.

[0049] In the dishwasher according to this aspect, the
isolating means may comprise a selectively actuatable
mechanic closure system of the recirculation tank.
[0050] Alternatively or additionally, in the dishwasher
according to this aspect, the isolating means may com-
prise means for emptying at least partially the recircula-
tion tank.

[0051] The dishwasher may then further comprise a
reservoir for temporarily storing the liquid withdrawn from
the recirculation tank by said emptying means.

[0052] The dishwasher may then further comprise
means for restoring, in the recirculation tank or directly
within the chamber, the temporarily stored liquid.
[0053] Alternatively or additionally, the dishwasher ac-
cording to this aspect may further comprise a selectively
actuatable heating device for heating the chamber in a
drying step.
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[0054] Alternatively or additionally, the dishwasher ac-
cording to this aspect may further comprise a device for
forcing an airflow into the chamber during the drying step,
wherein preferably the airflow temperature is kept in the
range 50°C-100°C, preferably in the range 60-85°C, and
optionally a condenser heat exchanger and/or an adsorb-
ing material within the chamber or within the forced air-
flow, downstream of the chamber.

[0055] A further aspect of the subject-matter disclosed
herein relates to a method for drying tableware in a cycle
dishwasher comprising a single chamber wherein table-
ware is sanitized, and a recirculation tank for collecting
the liquid falling from the tableware, the method compris-
ing isolating the chamber at least partially from the liquid
contained within the recirculation tank, during the entire
drying or during part of the drying only.

[0056] Inthe method according to this aspect, isolating
the chamber at least partially may comprise selectively
closing the recirculation tank through a mechanic closure
system.

[0057] Alternatively or additionally, in the method ac-
cording to this aspect, isolating the chamber at least par-
tially may comprise emptying at least partially the recir-
culation tank.

[0058] The method may then further comprise tempo-
rarily storing the liquid withdrawn from the chamber.
[0059] The method may then further comprise restor-
ing, within the recirculation tank or directly within the
chamber, the liquid temporarily stored, preferably at the
end of the drying.

[0060] Alternatively or additionally, the method accord-
ing to this aspect may further comprise heating the cham-
ber, preferably to a temperature above 60°C.

[0061] Alternatively or additionally, the method accord-
ing to this aspect may further comprise forcing an airflow
into the chamber, wherein preferably the airflow temper-
ature is kept in the range 50°C-100°C, more preferably
in the range 60-85°C, and optionally extracting water
from the forced airflow, within or downstream of the
chamber, through condensation and/or adsorption.
[0062] Further features and advantages of the ma-
chines and the methods according to the subject-matter
disclosed herein will become clearer from the following
detailed description, by way of non-limiting example,
made with reference to the attached schematic drawings,
wherein:

- figure 1 is a block diagram of a tableware drying ma-
chine according to an aspect of the subject-matter
disclosed herein,

- figure 2 is a block diagram of another tableware dry-
ing machine according to that aspect of the subject-
matter disclosed herein,

- figure 3 is a schematic view of a tableware drying
machine according to that aspect of the subject-mat-
ter disclosed herein, configured to be coupled with
a cycle dishwasher machine; and

- figure 4 is a schematic view of a tableware drying
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machine according to said aspect of the subject-mat-
ter disclosed herein is, configured to be coupled with
a tunnel dishwasher machine;

- figure 5 is a schematic view of a cycle dishwasher
machine according to the prior art;

- figures 6 and 7 illustrate, in a totally schematic man-
ner, two illustrative embodiments of a dishwasher
machine according to another aspect of the subject-
matter disclosed herein;

- figures 8 and Qillustrate, in a totally schematic man-
ner, two illustrative embodiments of a dishwasher
machine according to still another aspect of the sub-
ject-matter disclosed herein.

[0063] With reference to figure 1, a tableware drying
machine 1 comprises a drying chamber 2, configured to
- temporarily - accommodate tableware to be dried after
having been sanitized in a dishwasher machine (not
shown). The dishwasher machine may totally lack the
drying zone, respectively step, or it may have a prelimi-
nary drying zone, respectively step, for example a drip-
ping zone in a tunnel dishwashing machine.

[0064] The tableware drying machine 1 comprises a
device 3 for generating a vacuum within chamber 2.
[0065] Tableware drying is provided for evaporating
the liquid still present on the tableware after rinsing. By
reducing the pressure within the chamber below the at-
mospheric pressure through the vacuum generation de-
vice 3, the water boiling point is lowered, which may thus
evaporate at temperatures below 100°C.

[0066] Preferably, the vacuum generation device 3 is
configured to establish within the chamber 2 a pressure
below or equal to about 20.0 kPa, obtaining a water boil-
ing point below 60°C.

[0067] More preferably, the vacuum generation device
3 is configured to establish within the chamber 2 a pres-
sure below or equal to about 3.2 kPa, obtaining a water
boiling point below 25°C.

[0068] Drying within the chamber 2 may occur by nat-
ural evaporation. In the absence of the pressure gener-
ation device 3, in order to obtain natural evaporation in
a cycle dishwasher it is typically necessary to draw a
tableware support, for example a basket, out of the san-
itizing chamber; in a tunnel dishwasher machine it is typ-
ically necessary to provide for a zone of the sanitizing
tunnel which is long enough and/or within which table-
ware is conveyed at a sufficiently low speed.

[0069] Thanks tothe vacuum generation device 3, nat-
ural evaporation may instead occur leaving the table-
ware, including a possible support therefor, for example
a basket, in the chamber 2 for even remarkably shorter
times than the times in the absence of such a device.
[0070] Thedrying step may, alternatively, occurby nat-
ural evaporation in addition to heating of the chamber 2
through a suitable heating device 4, which is therefore
optional, for example a suitable electric resistor. Thanks
to the vacuum generation device 3, the heating device 4
may be of a limited size and/or power, with advantages
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in terms of cost, energy consumption and occupied
space. Furthermore, also in this case the drying times
are shortened.

[0071] According to an alternative, drying may occur
through a "ventilation" system, wherein a forced airflow,
preferably with low humidity content and/or at high tem-
perature (hot dry air), is directed onto the tableware caus-
ing evaporation of the liquid still present on the tableware
after the rinsing which occurred in the dishwasher ma-
chine operatively coupled with the tableware drying ma-
chine 1. In figure 1 there are schematically shown a fan
5 and a heating device 6 external to chamber 2, equally
optional, for accomplishing said ventilation drying. How-
ever, the fan 5 might coincide with the vacuum generation
device 3 and/or the heating device 6 might coincide with
the heating device 4.

[0072] Thanks to the vacuum generation device 3, the
temperature of the forced airflow may be kept at lower
levels with respect to the temperature necessary in the
absence of the vacuum generation device 3, and/or the
forced airflow may have a shorter overall duration and/or
lower throughput, with analogous advantages in terms
of costs, energy consumption, space occupied by a de-
vice for heating the forced air flow, shortened drying
times.

[0073] Accordingtoanotheralternative, drying may oc-
cur through a "condensation and/or adsorption" system,
wherein, possibly besides sending an airflow onto the
tableware as mentioned, there is a recovery system 7
which captures the humidity of the chamber 2, favouring
its transformation into water and its discharge or recircu-
lation. Recovery system 7 comprises for example a fluid
circuit, which may include a condenser heat exchanger
8, for example a fin coil, immersed in said airflow down-
stream of the chamber 2 as shown, or within chamber 2.
[0074] Alternatively or additionally to the condenser
heat exchanger 8 - and in parallel thereto or in series
thereto -, the recovery system 7 may comprise an ad-
sorbing material 9, for example zeolites, equally im-
mersed in said airflow within or downstream of the cham-
ber 2 as shown.

[0075] Steam coming from the tableware is conveyed
onto the heat exchanger 8 and/or onto the adsorbing ma-
terial 9 of the recovery system 7, and transformed into
water, ready to be discharged through the drain 10 or
possibly recycled in a dishwasher machine operatively
coupled with the tableware drying machine 1. The vac-
uum generation device 3 has, also in this case, the ad-
vantages set forth above.

[0076] Advantageously,in aventilation and condensa-
tion and/or adsorption system, as shown, a closed fluid
circuit 11 is embodied, comprising said fan 5 and the
heating device 6 upstream of the chamber 2, the chamber
2 itself, and the recovery system 7 downstream of or with-
in chamber 2, the above-mentioned variants being how-
ever possible.

[0077] In all the above cases, the vacuum generation
device 3 may be selected among a vacuum pump, a blow-
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er and a fan.

[0078] In the embodiment shown in figure 1, the vac-
uum generation device 3 is arranged internal to chamber
2 of the tableware drying machine 1.

[0079] In the embodiment shown in figure 2, the vac-
uum generation device 3 is arranged external to chamber
2 or even (not shown) external to a casing of the table-
ware drying machine 1, possibly also being, advanta-
geously, in the form of an update kit.

[0080] The vacuum generation device 3 may for ex-
ample be housed within the "technical compartment"
wherein other components are housed, such as for ex-
ample the above-mentioned components 5-9, or it may
be housed separate from the other components 5-9, in
an ad hoc technical compartment. A tube assembly 12,
13 connects the vacuum generation device 3 to the ex-
ternal environment on the one side (fig. 1, fig. 2) and to
chamber 2 on the other side (fig. 2).

[0081] For the rest, for the tableware drying machine
of figure 2 and for the other embodiments now described,
all the variants and optional features set forth thus far for
the tableware drying machine 1 of figure 1 hold true.
[0082] The tableware drying machine 1 has the advan-
tage that drying takes place in an environment lacking
supply circuits of water and liquid solutions.

[0083] Furthermore, it is possible to simultaneously
treat a tableware batch in a dishwasher machine for san-
itizing it, and another tableware batch in the tableware
drying machine 1 for drying it.

[0084] Furthermore, by suitably sizing the tableware
drying machine 1, or by providing for a suitable number
thereof, itis possible to treat a tableware volume per time
unit analogous to that treated for sanitizing it.

[0085] Therefore, drying does not represent any more
a slowdown in overall tableware treatment.

[0086] The provision of the vacuum generation device
3internal to chamber 2 optimizes, as mentioned, the dry-
ing in terms of times and/or spaces and/or energy, max-
imizing these advantages, besides offering the further
advantages that have been previously discussed, and
those discussed hereinbelow.

[0087] Afurtheradvantage of the tableware drying ma-
chine 1 is the possibility of drying in a relatively quick and
complete manner also tableware which is typically very
difficult to dry, such as for example disposable plastic
cups and trays, which typically require ad hoc machines
in order to be properly dried.

[0088] Figure 3 schematically shows a tableware dry-
ing machine 20 particularly (but not necessarily) config-
ured to be operatively coupled with a cycle dishwasher
(not shown). In the tableware drying machine 20, cham-
ber 2 is a stationary accommodation chamber, and it
comprises a single tableware input and output opening
21, provided with a vacuum tight closure system, for ex-
ample a hood 22 as shown, or a gate closure or a door
closure. Tableware to be dried is preferably loaded into
the tableware drying machine 20 by using a support, for
example a basket, therefore the operatively coupled cy-

10

15

20

25

30

35

40

45

50

55

cle dishwasher is preferably of the type with removable
basket. An operator attends, after having possibly drawn
a basket with dry tableware out of the tableware drying
machine 20, to move a basket with sanitized tableware
from the cycle dishwasher to the tableware drying ma-
chine 20, and to insert a basket, with dirty tableware, into
the cycle dishwasher. Alternatively, one or more devices
suitably configured for such handling may be provided
for.

[0089] Figure 4 schematically shows a tableware dry-
ing machine 30 particularly (but not necessarily) config-
ured to be operatively coupled with a tunnel dishwasher
machine (not shown). In the tableware drying machine
30, the chamber 2 is of the tunnel type, and it comprises
a tableware input opening 31 and a tableware output
opening 32, preferably arranged on opposite sides of the
tableware drying machine 30, as shown. However, other
configurations are possible, for example wherein the in-
putopening 31 and the output opening 32 are on adjacent
sides of the tableware drying machine, so that the table-
ware conveying direction within the tableware drying ma-
chine is deviated by 90°.

[0090] The input opening 31 and the output opening
32 are provided with a respective vacuum tight closure
system, forexample arespective vertically sliding closure
door (hand operated or automated), of which the closure
system 33 of the output opening 32 is visible.

[0091] A conveyor device 34 for the tableware to be
dried crosses chamber 2 from the input opening 31 to
the output opening 32; the loading and movement pa-
rameters of the conveyor device 34, as well as the open-
ing and closure of the input and output openings 31, 32,
are controlled so that a tableware batch remains in the
chamber 2 for a time suitable for drying.

[0092] The conveyor device 34 may be of the flight-
type or of the rack-conveyor type.

[0093] The conveyor device 34 is preferably adjacent
and successive to a conveyor device (not shown) of the
tunnel dishwasher machine operatively coupled with the
tableware drying machine 30 or to a conveyor device
arranged therebetween. The tableware conveying direc-
tion may be the same, or the two adjacent conveyor de-
vices may have different conveying directions, for exam-
ple orthogonal to each other.

[0094] Tableware to be dried is then, advantageously,
automatically loaded into the tableware drying machine
20 from the tunnel dishwasher machine.

[0095] The loading and movement parameters of the
conveyor device 34 are set, and possibly adjustable, ac-
cording to the length of chamber 2 from the input opening
31 tothe outputopening 32, the power of the components
5-9, the tableware volume to be treated, the ambient air
temperature and humidity conditions, the humidity con-
ditions of the input tableware, typically exiting from the
dishwasher machine operatively coupled with the table-
ware drying machine 1, 30, the residual humidity within
the chamber 2 and/or other conditions, as will be manifest
to those skilled in the art in the light of the present de-
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scription. For example, it is possible to load conveyor
device 34 with tableware batches separated by empty
spaces, and keep the conveyor device 34 always moving;
or it is possible to load the conveyor device 34 with ta-
bleware batches essentially not spaced from each other,
and move it with an intermittent movement so that each
batch remains stationary within chamber 2 for a time suit-
able for drying. In both cases, the opening and closure
of the input and output openings 31, 32 are suitably con-
trolled, as those skilled in the art will understand.
[0096] The vacuum generation device 3 may be selec-
tively actuated. For example, it may be actuated during
the entire drying of a tableware batch, for example for
the entire duration of the treatment within the stationary
accommodation chamber of the tableware drying ma-
chine 20 of figure 3, or for the entire length of the tunnel
chamber of the tableware drying machine 30 of figure 4.
Alternatively, it may only be actuated during one or more
time intervals, respectively in one or more zones of the
tunnel chamber.

[0097] In all embodiments of the tableware drying ma-
chine disclosed herein, the conditions which may influ-
ence the selective actuation of the vacuum generation
device 3, as well as the generated vacuum degree, are
those indicated above with respect to the loading and
movement parameters of the conveyor device 34.
[0098] Advantageously, the tableware drying machine
1 may be provided with sensors (not shown), such as for
example a humidity probe, allowing one or more operat-
ing conditions to be detected, used in order to automat-
ically adjust the selective actuation of the vacuum gen-
eration device 3, its power, the duration of the drying
cycle, and any other operating variable of components
5-9.

[0099] Manifestly, the tableware drying machine 1 may
also be used to dry tableware which has been sanitized
by hand.

[0100] A method disclosed herein for drying tableware
comprises providing for a tableware drying machine com-
prising a chamber 2 wherein tableware is accommodat-
ed, and creating a vacuum in the chamber 2.

[0101] The vacuum is created during at least a phase
of the drying.

[0102] The drying is typically successive to tableware
sanitizing.

[0103] Preferably the pressure within the chamber 2 is
brought to a value below or equal to about 20.0 kPa,
obtaining a water boiling point below 60°C, more prefer-
ably it is brought to a pressure below or equal to about
3.2 kPa, obtaining a water boiling point below 25°C.
[0104] The method may preferably further comprise
heating the chamber 2, more preferably to a decreasing
temperature as the pressure decreases. According to the
water evaporation temperature curve at different pres-
sures, for example, at 20.0 kPa the water evaporation
temperature is about 55°C and therefore the chamber 2
may be heated at a temperature so low as about 55°C,
for example in arange of about 55°C-100°C; conversely,
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at 3,2 kPa the water evaporation temperature is about
25°C and therefore the chamber 2 may be heated at a
temperature so low as about 25°C, for exampleinarange
of about 25°C-100°C; etc.

[0105] Alternatively or additionally, the method may
comprise forcing an airflow into the chamber 2, preferably
an airflow with low humidity content and/or at high tem-
perature (hot dry air).

[0106] Preferably the temperature of the forced airflow
is kept within the range 25°C-100°C, more preferably
25°C-60°C.

[0107] The method may, additionally, comprise ex-
tracting water from the forced airflow, downstream of the
chamber 2, and optionally recover it, for example in a
dishwasher machine operatively coupled with the table-
ware drying machine 1.

[0108] Said step of extracting and possibly recovering
may comprise condensing the forced airflow, within or
downstream of the chamber 2, preferably making it lap
a condenser heat exchanger 9.

[0109] Said step of extracting and optionally recover-
ing may comprise, alternatively or additionally, adsorbing
the water in the forced airflow, within or downstream of
the chamber 2, preferably making it cross an adsorbing
material 8, such as zeolites.

[0110] A controller (not shown) controls and coordi-
nates the operation of the components of the tableware
drying machine 1 during drying in order to obtain the
above-described operation; the controller further re-
ceives as input the outputs detected by the possible sen-
sors.

[0111] Withreference tofigure 6, the cycle dishwasher
machine 301 comprises at least one washing circuit 320
and at least one rinsing circuit 340, which distribute liquid
in a single chamber 302 wherein tableware is accommo-
dated.

[0112] That cycle dishwasher 301 comprises at least
one arm and preferably, as shown, at least one pair of
rotary or stationary arms 303 within the chamber 302,
provided with a plurality of nozzles 304 supplied with a
washing liquid and/or with a rinsing liquid, and a recircu-
lation tank 305 which collects the washing or rinsing liquid
once it has been projected on the tableware and falls
therefrom. The arm(s) 303 and the recirculation tank 305
(or at least its opening, as shown) is/are arranged within
the chamber 302.

[0113] The washing liquid is typically water with deter-
gent; the rinsing liquid is typically clean water (possibly
added with rinse aid).

[0114] The washing circuit 320 comprises the recircu-
lation tank 305, a first pump 321 and afirst tube assembly
322 connecting the tank 305 to the pump 321 and the
pump 321 to the arms 303.

[0115] The washing liquid, which may come at least in
part from the rinsing step of a preceding sanitizing cycle
or from a preceding washing cycle of the same sanitizing
cycle, is pumped from the recirculation tank 305 onto the
tableware, and is collected again in the recirculation tank
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305. Inthe washing step, which may also occur according
to successive cycles, the washing liquid solution is thus
circulated between the tableware and the recirculation
tank 305, without being discharged from the cycle dish-
washer 301 apart, possibly and preferably only in part,
at the end of the washing.

[0116] The rinsing circuit 340 comprises a boiler 341,
a second pump 342, a second tube assembly 343 con-
necting the boiler 341 to the second pump 342 and the
second pump 342 to the arms 303, and the recirculation
tank 305 only in its role of collector of the rinsing liquid.
Upstream of the boiler 341, there is typically provided for
an electro-valve 344, managing the water supply from
the water mains, and possibly a hydraulic non-return de-
vice 345 downstream of said electro-valve 344.

[0117] Alternatively:

- the pump 342 may be provided for upstream of the
boiler 341, as shown by pump 342’;

- besides pump 342, a second pump 342’ may be pro-
vided for, upstream of the boiler 341;

- no pump may be provided for.

[0118] Furthermore, inthe rinsing circuit 340 upstream
ofthe boiler 341 there may optionally be a liquid treatment
device (i.e. a softener), not shown for the sake of sim-
plicity.

[0119] In alternative configurations, the arm(s) con-
nected in the washing circuit 320 may be different from
the arm(s) connected in the rinsing circuit 340, and be
arranged above or below or integral thereto, for example
in a cross-like configuration, in a manner well known per
se. When the arm(s) provided for are shared between
the washing circuit 320 and the rinsing circuit 340 as in
the configuration shown, on the arms there are typically
provided a plurality of nozzles connected with the wash-
ing circuit 320 and a plurality of nozzles connected with
the rinsing circuit 340; however, in other configurations,
the same nozzles 304 may be supplied with said liquids
in successive steps.

[0120] Accordingto the subject-matter disclosed here-
in, the dishwasher 301 further comprises a device 306
for generating a vacuum within the chamber 302.
[0121] Underterm"vacuum",inthe presentdescription
and in the attached claims a pressure below the atmos-
pheric one is meant, including a pressure so low that it
may be considered "vacuum".

[0122] The vacuum generation device 306 is selective-
ly actuatable, and in particular it is actuated during at
least part of a tableware drying step of the tableware
sanitizing cycle. The drying step is provided for at the
end of a rinsing step, in turn preceded by a washing step.
[0123] The tableware drying step is provided for evap-
orating the liquid still present on the tableware after the
rinsing step. By reducing the pressure within the chamber
302 below the atmospheric pressure through the vacuum
generation device 306, the water boiling pointis lowered,
which may therefore evaporate at temperatures below
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100°C.

[0124] Preferably, the vacuum generation device 306
is configured to establish within the chamber 302 a pres-
sure below or equal to about 20.0 kPa, obtaining a water
boiling point below 60°C.

[0125] More preferably, the vacuum generation device
306 is configured to establish within the chamber 302 a
pressure below or equal to about 3.2 kPa, obtaining a
water boiling point below 25°C.

[0126] The drying may occur by natural evaporation.
While in the absence of the pressure generation device
306, in order to obtain natural evaporation it is typically
necessary to draw the basket out of the chamber, thanks
to the vacuum generation device 306, natural evapora-
tion may instead also occur leaving the basket in the
chamber 2 itself, and in even remarkably shorter time
than the times in the absence of such a device.

[0127] Thedrying step may, alternatively, occur by nat-
ural evaporation in addition to heating of the chamber
302 through a suitable heating device (not shown), for
example a suitable electric resistor. Thanks to the vacu-
um generation device 306, the heating device may be of
a limited size and/or power, with advantages in terms of
cost, energy consumption and occupied space. Further-
more, also in this case the drying times are shortened.
[0128] According to an alternative (not shown), drying
may occur through a "ventilation" system, wherein a
forced airflow, preferably with low humidity content
and/or at high temperature (hot dry air), is directed onto
the tableware, typically through a fan (not shown), caus-
ing evaporation of the liquid still present after the rinsing
step. Thanks to the vacuum generation device 306, the
temperature of the forced airflow may be kept at lower
levels with respect to the temperature necessary in the
absence of the vacuum generation device 306, and/or
the forced airflow may have a shorter overall duration,
with analogous advantages in terms of costs, energy con-
sumption, space occupied by a device for heating the
forced air flow, shortened drying times.

[0129] According to another alternative (not shown),
drying may occur through a "condensation and/or ad-
sorption" system, wherein, possibly besides sending an
airflow on the tableware as mentioned, thereis arecovery
system which captures the humidity of the chamber 302,
favouring its transformation into water and its discharge
or recirculation. Recovery system comprises for example
a closed fluid circuit, including a condenser heat ex-
changer, for example a fin coil, immersed in said airflow
within or downstream of the chamber 302 as shown,
and/or an adsorbing material, for example zeolites,
equally immersed in said airflow within or downstream
of the chamber 302. Steam coming from the tableware
is conveyed onto the heat exchanger and/or onto the
adsorbing material of the recovery system, and trans-
formed into water, ready to be discharged through the
drain or possibly recycled through the recirculation tank
305. The vacuum generation means 306 have, also in
this case, the advantages set forth above.
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[0130] In all the above cases, the vacuum generation
device 306 may be selected among a vacuum pump, a
blower and a fan.

[0131] In the embodiment shown in figure 6, the vac-
uum generation device 306 is arranged external to the
dishwasher 301, advantageously also possibly being in
the form of an update kit. A tube assembly 307 connects
the vacuum generation device 6 to the chamber 302 on
the one side, and to the external environment on the other
side.

[0132] In the embodiment shown in figure 7, the vac-
uum generation device 306 is arranged internal to the
chamber 302 of the dishwasher 301.

[0133] In other embodiments, not shown, the vacuum
generation device 306 is arranged internal to the dish-
washer 301, but external to chamber 302. The vacuum
generation device 306 may be for example housed within
the "technical compartment" wherein other components
are housed, such as for example the washing pump 321,
the rinsing pump 342, 342’, the boiler 341 etc., or it may
be housed separate from the other components, in an
ad hoc technical compartment. Also in these embodi-
ments, the vacuum generation device 306 is connected
to the chamber 302 on the one side, and to the external
environment on the other side by a tube assembly.
[0134] For the rest, for the dishwasher of figure 7 and
for the other embodiments now described, all the variants
and optional features set forth thus far for the dishwasher
301 of figure 6 hold true.

[0135] Inthe case of ventilation or condensation and/or
adsorption evaporation, the vacuum generation device
306 may also coincide with the fan creating the forced
airflow, in both the arrangements according to figure 6
or figure 7.

[0136] According to another aspect particularly inno-
vative per se, which may also be applied in the absence
of the vacuum generation device 306, during the drying
step the chamber 302 is at least partially isolated from
the liquid contained within recirculation tank 305. In that
manner, it is avoided that steam emitted within the recir-
culation tank 305 may reach the chamber 302, where it
could condense on the tableware hindering the drying
process, and possibly preventing full drying. This draw-
back of the cycle dishwashers of the prior art is most felt
in the case of drying at a higher temperature than ambient
temperature, both in case of using a forced airflow, and
in the case of merely heating the chamber 302, however
the innovative provision proves to be advantageous also
in the case of drying by natural evaporation.

[0137] The means forisolating, during the drying step,
the chamber 302 at least partially from the liquid con-
tained within the recirculation tank 305 may comprise,
as shown in figure 6, a selectively actuatable mechanic
closure system 350 of the recirculation tank 305. The
mechanic closure system 350 may be made in any suit-
able manner, among which merely by way of example,
a sliding cover or a tiltable cover are mentioned, in either
case formed by a single door or by plural doors, or also
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ashutter-like cover, namely formed by several concentric
blades radially arranged, or a (blind-like) rolling shutter.
[0138] The means for isolating, during the drying step,
the chamber 302 at least partially from the liquid con-
tained within the recirculation tank 305 may comprise,
as shown in figure 7, means 351 for emptying at least
partially the recirculation tank 305, which are preferably
actuated at the beginning of the drying step.

[0139] The emptying means 351 may comprise, for ex-
ample, a plug drain on the bottom of the recirculation tank
305 for emptying it by gravity, and/or a pump 352 and/or
a draining electro-valve 353.

[0140] Instead of being discharged, the liquid removed
from the recirculation tank 305 may, optionally, be tem-
porarily stored in a special reservoir 354, in order to re-
store it in the recirculation tank 305 (or directly into the
chamber 302) at the end of the drying step in order to
reuse it in the successive sanitizing cycle.

[0141] Pump 352, if provided for, is preferably a re-
versible pump, so as to configure both the emptying
means and the restoring means. Alternatively, a second
pump (not shown) may be provided for in order to bring
the liquid temporarily stored in the reservoir 354 back
into the recirculation tank 305 (or directly into the cham-
ber 302).

[0142] In figures 6 and 7 there are shown, as seen,
different embodiments of the means for isolating the
chamber 302 at least partially from the liquid contained
within the recirculation tank 305, and a different arrange-
ment of the vacuum generation device 306, among the
various possible ones described above: it will be under-
stood that those figures are representative of more em-
bodiments, in that the means for isolating the chamber
302 shown in figure 7 may be used with the arrangement
of the vacuum generation device 306 shown in figure 6
or according to the other variants set forth above; vice
versa, the means for isolating the chamber 302 shown
in figure 6 may be with the arrangement of the vacuum
generation device 306 shown in figure 7 or according to
the other variants set forth above. Furthermore, the
means for isolating the chamber 302 may comprise the
combination of those shown in figure 6 with those shown
in figure 7, and this with any of the arrangements of the
vacuum generation device 306 according to figure 6 or
according to figure 7 or according to the other variants
set forth above. As mentioned above, furthermore, in any
case it is not necessary for drying to occur merely by
natural evaporation.

[0143] A methoddisclosed herein for drying tableware,
typically as part of a sanitizing method, in a cycle dish-
washer comprising a single chamber 302 wherein table-
ware is sanitized, comprises creating a vacuum within
the chamber 302. The vacuum is created during at least
a phase of the drying.

[0144] Preferably the pressure within the chamber 302
is brought to a value below or equal to about 20.0 kPa,
obtaining a water boiling point below 60°C, more prefer-
ably it is brought to a value below or equal to about 3.2
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kPa, obtaining a water boiling point below 25°C.

[0145] The method may preferably further comprise
heating the chamber 302, more preferably to a decreas-
ing temperature as the pressure decreases. According
to the water evaporation temperature curve at different
pressure, for example, at 20.0 kPa the water evaporation
temperature is about 55°C and therefore the chamber
302 may be heated at a temperature so low as about
55°C, for example in a range of about 55°C-100°C; con-
versely, at 3,2 kPa the water evaporation temperature is
about 25°C and therefore the chamber 302 may be heat-
ed at a temperature so low as about 25°C, for example
in a range of about 25°C-100°C; etc.

[0146] Alternatively, the method may comprise forcing
an airflow into the chamber 302, preferably an airflow
with low humidity content and/or at high temperature (hot
dry air).

[0147] Preferably the temperature of the forced airflow
is kept within the range 25°C-100°C, more preferably
25°C-60°C.

[0148] The method may, additionally, comprise ex-
tracting water from the forced airflow, downstream of the
chamber 302, and optionally recovering it.

[0149] Said step of extracting and possibly recovering
may comprise condensing the forced airflow, within or
downstream of the chamber 302, preferably making it lap
a condenser heat exchanger.

[0150] Said step of extracting and possibly recovering
may comprise, alternatively or additionally, adsorbing the
water in the forced airflow, within or downstream of the
chamber 302, preferably making it cross an adsorbing
material, such as zeolites.

[0151] The method disclosed herein, irrespectively of
the presence or absence of the other features now men-
tioned, may further comprise isolating the chamber 302
at least partially from the liquid contained within the re-
circulation tank 305 of the dishwasher 301, which is pro-
vided for collecting the liquid falling from the tableware
during washing and/or rinsing steps of a sanitizing meth-
od of which the drying method forms part.

[0152] Isolating may be performed during the entire
drying or during part of the drying only.

[0153] Isolating the chamber 302 at least partially may
comprise selectively closing the recirculation tank 305
through a mechanic closure system 350.

[0154] Alternatively or additionally, isolating the cham-
ber 302 at least partially may comprise emptying at least
partially the recirculation tank 305.

[0155] Preferably, the method further comprises tem-
porarily storing the liquid withdrawn from the chamber
302.

[0156] Preferably, the method further comprises re-
storing within the recirculation tank 305 (or directly within
the chamber 302) the liquid temporarily stored, preferably
at the end of drying.

[0157] A controller (not shown) controls and coordi-
nates the operation of the components of the dishwasher
machine 301 during the sanitizing cycle in order to obtain
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the above-described operation.

[0158] Withreference tofigure 8, the cycle dishwasher
401 comprises at least one washing circuit 420 and at
least one rinsing circuit 440 which distribute liquid into a
single chamber 402 wherein tableware is accommodat-
ed.

[0159] Suchacycledishwasher401 comprises atleast
one arm and preferably, as shown, at least one pair of
rotary or stationary arms 403 within chamber 402, pro-
vided with a plurality of nozzles 404 supplied with a wash-
ing liquid and/or a rinsing liquid, and a recirculation tank
405, which collects the washing liquid and/or rinsing lig-
uid once it has been projected on the tableware e falls
back therefrom. The arm(s)403 and the recirculation tank
405 (or at least its opening, as shown) are arranged in-
ternal to the chamber 402.

[0160] The washing liquid is typically water with deter-
gent; the rinsing liquid is typically clean water (possibly
added with rinse aid).

[0161] The washing circuit 420 comprises the recircu-
lationtank 405, afirstpump 421, and afirsttube assembly
422 connecting the tank 405 with the pump 421 and the
pump 421 with the arms 403.

[0162] The washing liquid, which may arrive at least in
part from the rinsing step of a preceding sanitizing cycle
or from a preceding washing cycle of the same sanitizing
cycle, is pumped from the recirculation tank 405 onto the
tableware, and is again collected in the recirculation tank
405. Inthe washing step, which may also occur according
to successive cycles, the washing liquid solution is thus
circulated between the tableware and the recirculation
tank 405, without being discharged from the cycle dish-
washer 401 unless, possibly and preferably only in part,
at the end of the washing.

[0163] The rinsing circuit 440 comprises a boiler 441,
a second pump 442, a second tube assembly 443 con-
necting the boiler 441 to the second pump 442 and the
second pump 442 to the arms 403, and the recirculation
tank 405 only in its role of collector of the rinsing liquid.
Upstream of the boiler 441, an electro-valve 444 is typi-
cally provided for, managing the supply of water from the
water mains, as well as possibly a hydraulic non-return
device 445 downstream of said electro-valve 444.
[0164] Alternatively:

- pump 442 may be provided for upstream of the boiler
441, as shown by pump 442’;

- besides pump 442, a second pump 442’ may be pro-
vided for, upstream of the boiler 441;

- no pump may be provided for.

[0165] Furthermore, in the rinsing circuit 440 upstream
ofthe boiler 441 there may optionally be a liquid treatment
device (i.e. a softener), not shown for the sake of sim-
plicity.

[0166] In alternative configurations, the arm(s) con-
nected within the washing circuit 420 may be different
from the arm(s) connected within the rinsing circuit 440,
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and be arranged there above or therebelow or integral
therewith, for example in a cross-like configuration, in a
manner per se well known. When the arm(s) provided
for are shared between the washing circuit 420 and the
rinsing circuit 440 as in the configuration shown, on the
arms there is typically provided a plurality of nozzles con-
nected with the washing circuit 420 and a plurality of noz-
zles connected with the rinsing circuit 440; however in
other configurations, the same nozzles 404 may be sup-
plied with said liquids in successive steps.

[0167] Accordingto the subject-matter disclosed here-
in is, the dishwasher 401 comprises means for isolating,
during the drying step, the chamber 402 at least partially
from the liquid contained within the recirculation tank 405.
[0168] Tableware drying step is provided for evaporat-
ing the liquid still present on the tableware after rinsing.
By preventing, through the isolating means, the steam
emitted in the recirculation tank 405 from being able to
reach the chamber 402, it is avoided that it condenses
on the tableware, re-wetting them. The drying process is
not hindered and a complete drying may be efficiently
obtained.

[0169] The drying step may occur by natural evapora-
tion. While in the absence of the isolating means, in order
to obtain natural evaporation it is typically necessary to
draw the basket out of the chamber, thanks to the isolat-
ing means natural evaporation may instead occur also
leaving the basket within the chamber 402 itself, and in
even remarkably shorter times than the times in the ab-
sence of such means.

[0170] Thedrying step may, alternatively, occur by nat-
ural evaporation in addition to heating of the chamber
402 through a suitable heating device (not shown), for
example a suitable electric resistor. Thanks to the isolat-
ing means, the heating device may be of a limited size
and/or power, with advantages in terms of cost, energy
consumption and occupied space. Furthermore, also in
this case the drying times are shortened.

[0171] Accordingtoan alternative (notshown), the dry-
ing step may occur through a "ventilation" system, where-
in a forced airflow, preferably with low humidity content
and/or at high temperature (hot dry air), is directed onto
the tableware, typically through a fan (not shown), caus-
ing evaporation of the liquid still present on the tableware
after the rinsing step. Thanks to the isolating means, the
temperature of the forced airflow may be kept at lower
levels with respect to the temperature necessary in the
absence of the isolating means, and/or the forced airflow
may have a shorter overall duration, with analogous ad-
vantages in terms of costs, energy consumption, space
occupied by a device for heating the forced air flow, short-
ened drying times.

[0172] According to another alternative (not shown),
the drying step may occur through a "condensation
and/or adsorption" system, wherein, possibly besides
sending an airflow on the tableware as mentioned, there
is a recovery system which captures the humidity of the
washing chamber 402, favouring its transformation into
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water and its discharge or recirculation. The recovery
system comprises for example a closed fluid circuit, in-
cluding a condenser heat exchanger, for example a fin
coil, immersed in said airflow within or downstream of
the chamber 402, and/or adsorbing material, for example
zeolites, equally immersed in said airflow within or down-
stream of the chamber 402. Steam coming from the ta-
bleware is conveyed onto the heat exchanger and/or onto
the adsorbing material of the recovery system, and trans-
formed into water, ready to be discharged through the
drain or possibly recycled through the recirculation tank
405. The isolating means has, also in this case, the ad-
vantages set forth above.

[0173] The isolating means are particularly efficient in
the case of drying at a higher temperature than ambient
temperature, both in case of using a forced airflow, and
in case of merely heating the chamber402, but they prove
advantageous also in the case of drying by natural evap-
oration.

[0174] The isolating means may comprise, as shown
infigure 8, aselectively actuatable mechanic closure sys-
tem 450 of the recirculation tank 405. The mechanic clo-
sure system 450 may be made in any suitable manner,
among which merely by way of example, a sliding cover
or a tillable cover are mentioned, in either case formed
by a single door or by plural doors, or also a shutter-like
cover, namely formed by several concentric blades radi-
ally arranged, or a (blind-like) rolling shutter.

[0175] Alternatively or additionally, the means for iso-
lating, during the drying step, the chamber 402 at least
partially from the liquid contained within the recirculation
tank 405 may comprise, as shown in figure 9, means
451 for emptying at least partially the recirculation tank
405, which are preferably actuated at the beginning of
the drying step.

[0176] The emptying means 451 may comprise, for ex-
ample, a plug drain on the bottom of the recirculation tank
405 for emptying it by gravity, and/or a pump 452 and/or
a draining electro-valve 453.

[0177] Instead of being discharged, the liquid removed
from the recirculation tank 305 may, optionally, be tem-
porarily stored in a special reservoir 454, in order to re-
store it in the recirculation tank 405 (or directly into the
chamber 402) at the end of the drying step in order to
reuse it in the successive sanitizing cycle.

[0178] The pump 452, if provided for, is preferably a
reversible pump so as to embody both the emptying
means and the restoring means. Alternatively, a second
pump (not shown) may be provided for in order to bring
the liquid temporarily stored within the tank 454 back to
the recirculation tank 405 (o directly into chamber 402).
[0179] For the rest, for the dishwasher 401 of figure 9,
all the variants and optional features set forth thus far for
the dishwasher of figure 8 hold true.

[0180] A methoddisclosed herein for drying tableware,
typically as part of a sanitizing method, in a cycle dish-
washer comprising a single chamber 402 wherein table-
ware is sanitized, and a recirculation tank 405 for collect-
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ing the liquid falling from the tableware, comprises iso-
lating the chamber 402 at least partially from the liquid
contained within the recirculation tank 405.

[0181] Isolation may be carried out during the entire
drying or during part of the drying only.

[0182] Isolating the chamber 402 at least partially may
comprise selectively closing the recirculation tank
through a mechanic closure system 450.

[0183] Alternatively or additionally, isolating the cham-
ber 402 at least partially may comprise emptying at least
partially the recirculation tank.

[0184] Preferably, the method further comprises tem-
porarily storing the liquid withdrawn from the chamber
402.

[0185] Preferably, the method further comprises re-
storing, within the recirculation tank 405 (or directly within
the chamber 402), the liquid temporarily stored, prefer-
ably at the end of the drying.

[0186] The method may further comprise heating the
chamber 402, preferably to a temperature above 60°C.
[0187] Alternatively, the method may comprise forcing
an airflow into the chamber 402, preferably with low hu-
midity content and/or at high temperature (hot dry air).
[0188] Preferably the temperature of the forced airflow
is kept in the range 50°C-100°C, more preferably in the
range 60-85°C.

[0189] The method may, additionally, comprise ex-
tracting water from the forced airflow, within or down-
stream of the chamber 402, and optionally recovering it.
[0190] Said step of removing and optionally recovering
may comprise condensing the forced airflow, within or
downstream of the chamber 402, preferably making it lap
a condenser heat exchanger.

[0191] Said step of extracting and optionally recover-
ing may comprise, alternatively or additionally, adsorbing
the water in the forced air flow, within or downstream of
the chamber 402, preferably making it cross an adsorbing
material, such as zeolites.

[0192] A controller (not shown) controls and coordi-
nates the operation of the components of the dishwasher
machine 401 during the sanitizing cycle in order to obtain
the above-described operation.

[0193] The various alternative embodiments of each
component or group of components that have been de-
scribed are to be meant as combinable with each other
in any manner, unless they are mutually incompatible.
[0194] The above is a description of various embodi-
ments of inventive aspects, and further changes can be
made without departing from the scope of the present
invention. The shape and/or size and/or location and/or
orientation of the various components and/or the succes-
sion of the various steps can be changed. The functions
of an element or module can be carried out by two or
more components or modules, and vice-versa. Compo-
nents shown directly connected to or contacting each
other can have intermediate structures arranged in be-
tween them. Steps shown directly following each other
can have intermediate steps carried out between them.
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The details shown in a figure and/or described with ref-
erence to a figure or to an embodiment can apply in other
figures or embodiments. Not all of the details shown in a
figure or described in a same context must necessarily
be present in a same embodiment. Features or aspects
that turn out to be innovative with respect to the prior art,
alone or in combination with other features, should be
deemed to be described per se, irrespective of what is
explicitly described as innovative.

Claims

1. Cycle dishwasher (301, 401) comprising a chamber
(302, 402) wherein tableware is accommodated, and
a recirculation tank (305, 405) for collecting the liquid
falling from the tableware, characterized in that the
dishwasher (301, 401) comprises means (350, 351,
450, 451) for isolating, during at least part of a drying
step of the tableware sanitizing cycle, the chamber
(302, 402) at least partially from the liquid contained
in the recirculation tank (305, 405), the recirculation
tank (305, 405) being provided for collecting the rins-
ing water, and possibly the washing liquid solution
falling from the tableware in order to change a frac-
tion of the washing liquid solution, to be used in the
successive sanitizing cycles.

2. Cycle dishwasher (301, 401) according to claim 1,
wherein the isolating means comprise a selectively
actuatable mechanic closure system (350, 450) of
the recirculation tank (5).

3. Cycle dishwasher (301, 401) according to any of
claims 1-2, wherein the isolating means comprise
means (351, 451) for emptying at least partially the
recirculation tank (305, 405).

4. Cycle dishwasher (301, 401) according to claim 3,
further comprising a reservoir (354, 454) for tempo-
rarily storing the liquid withdrawn from the recircula-
tion tank (305, 405) by said emptying means.

5. Cycle dishwasher (301, 401) according to claim 4,
further comprising means (352, 452) for restoring, in
the recirculation tank (305, 405) or directly within the
chamber (302, 402), the temporarily stored liquid.

6. Cycle dishwasher (301, 401) according to any of
claims 1-5, further comprising a selectively actuata-
ble heating device for heating the chamber (302,
402) in a drying step.

7. Cycle dishwasher (301) according to any of claims
1-6, further comprising a selectively actuatable de-
vice (306) for generating a vacuum within the cham-
ber (302), the vacuum generating device (306) being
actuated during at least part of a drying step of the
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13.
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15.

16.
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tableware sanitizing cycle.

Cycle dishwasher (301, 401) according to any of
claims 1-7, further comprising a device for forcing an
airflow into the chamber (302, 402) during the drying
step, distinct from or coinciding with said vacuum
generating device (306), wherein preferably the air-
flow temperature is kept in the range 50°C-100°C,
preferably in the range 60-85°C, and optionally a
condenser heat exchanger and/or an adsorbing ma-
terial within the chamber (302, 402) or within the
forced airflow, downstream of the chamber (302,
402).

Method for drying tableware in a cycle dishwasher
(301, 401) comprising a single chamber (302, 402)
wherein tableware is sanitized, and a recirculation
tank (305, 405) for collecting the liquid falling from
the tableware, the method comprising isolating the
chamber (302, 402) at least partially from the liquid
contained within the recirculation tank (305, 405),
during the entire drying or during part of the drying
only, the recirculation tank (305, 405) being provided
for collecting the rinsing water, and possibly the
washing liquid solution falling from the tableware in
order to change a fraction of the washing liquid so-
lution, to be used in the successive sanitizing cycles.

Method according to claim 9, wherein isolating the
chamber (302, 402) at least partially comprises se-
lectively closing the recirculation tank through a me-
chanic closure system (350, 450).

Method according to any of claims 9-10, wherein iso-
lating the chamber (302, 402) at least partially com-
prises emptying at least partially the recirculation
tank (305, 405).

Method according to claim 11, further comprising
temporarily storing the liquid withdrawn from the
chamber (302, 402).

Method according to claim 12, further comprising re-
storing, within the recirculation tank (305, 405) or
directly within the chamber (302, 402), the liquid tem-
porarily stored, preferably at the end of the drying.

Method according to any of claims 9-13, further com-
prising. creating a vacuum within the chamber (302)
during at least a phase of the drying.

Method according to any of claims 9-14, further com-
prising heating the chamber (302, 402), preferably
to a temperature above 60°C or preferably to a tem-
perature decreasing as the pressure decreases.

Method according to any of claims 9-15, further com-
prising forcing an airflow into the chamber (302, 402),
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wherein preferably the airflow temperature is kept in
the range 50°C-100°C, more preferably in the range
60-85°C, and optionally removing water from the
forced airflow, within or downstream of the chamber
(302, 402), through condensation and/or adsorption.
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