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Dishwashing machine with fan for the circulation of air.

@ A dish-washing machine is described, com-
prising a washing chamber, an access door to FIG 3
said washing chamber and a fan fixed to said '
door, for the forced circulation of air inside said
chamber ; the characterising principle of the
described dish-washing machine consists in
that said fan (6) for the forced circulation of air
inside the washing chamber (3) is housed in an
appropriate container, in particular enbloc
(1,21), that is at least partially enclosed in the i
access door(2) to said washing chamber (3), in N

particular on the side that in the closed position
of said door (2) it faces towards the interior of 6 —
said washing chamber (3).
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The present invention relates to a dish-washing
machine, comprising a washing chamber, an access
door to said washing chamber and a fan fixed to said
door, for the forced circulation of air inside said cham-
ber.

As known some dish-washing machines are
equipped with a fan, apt at causing a forced circula-
tion of air inside the washing chamber; such fan being
installed in several types of machine that provide,
upon completing the wash, a final drying phase of the
dishes and pans.

The action of such fan has the aim of improving
the elimination of the steam created inside the wash-
ing chamber and therefore allowing a better drying
than that obtained with the more traditional solutions;
these in fact foresee that the dishes remain inside the
machine for several minutes, during which the steam
is partly eliminated due to a "condensing effect" car-
ried out by the walls of the chamber, and partly by
making the steam exit appropriate breather louvers
present in the door of the machine.

In dish-washing machines of the type known the
fan is generally arranged within the door, interposed
between two series of louvers, the first being realised
on the side of the door that faces the chamber and
the second being realised on the external side of the
door, i.e. towards the external surroundings.

For avoiding risks of infiltration maze-like pas-
sages can be provided within the door, in correspon-
dence to the louvers.

Such known technique does however have sev-
eral drawbacks.

For example, the fan, being fixed in the cavity of
the door of the machine results in an awkward instal-
lation and can lead to problems for eventual technical
interventions.

The manufacture of the doorresults in being com-
plicated, due to the internal fixing of the fan, and to
the numerous openings realised on the door (with a
consequent increase in the risks of water losses), and
as additional processing is required for the realisation
of the eventual maze-like passages.

It is not to be overlooked that both the external
and internal apertures of the machine must be aes-
thetically trimmed, or covered with appropriate
masks. The presence of such louvers, that in practice
place in communication the interior of the washing
chamber with the exterior, also determining the unde-
sired passage of noise during the functioning of the
machine.

The aim of the present invention is that of over-
coming these and other drawbacks of the dish-
washing machines of the type known, and in particu-
lar to indicate a dish-washing machine equipped with
a drying circuit being simple to realise and efficient,
that allows for avoiding the risk of water loss and the
passing of noise.

Such aim is achieved according to the present in-
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vention by a dish-washing machine, comprising a
washing chamber, an access door to said washing
chamber and a fan fixed to said door, for the forced
circulation of air inside said chamber, characterised in
that said fan for the forced circulation of air inside the
washing chamber is housed in an appropriate con-
tainer, in particular enbloc, that is at least partially en-
closed in the access door to said washing chamber,
in particular on the side that in the closed position of
said door it faces towards the interior of said washing
chamber.

Further aims and advantages of the present in-
vention will result in being clear from the following de-
tailed description and annexed drawings, provided
purely as an explanatory and non-limiting example,
wherein:

- figure 1 represents a first partially sectioned
schematic view of an enbloc device making up
part of the dish-washing machine subject of
the present invention;

- figure 2 represents a partial and schematic
section of the door of the dish-washing ma-
chine subject of the present invention;

- figure 3 represents in a schematic manner the
air circulation circuit of the dish-washing ma-
chine subject of the present invention;

- figures 4 and 5 schematically represent, with
similar views as those of figures 1 and 3, a pos-
sible realisable variant of the invention.

Some components of the dish-washing machine
subject of the present invention, that in the following
will be mentioned, have not been represented in the
figures in that they are relatively simple and known.

With reference to the mentioned figures, refer-
ence number 1 indicates as a whole a container, for
instance realised in a single piece, fixed to the loading
door 2 of a dish-washing machine; such container de-
vice 1 is partially enclosed in the door, on the side
made up of stainless steel that, in the closed position
of the actual door, faces the interior of a washing
chamber 3 of the dish-washer. To the exterior of said
door 2, i.e. towards the external surroundings, a dec-
orative panel 4 is fixed, that entirely covers the door
starting from the base of the dish-washing machine.
A compartment is realised in the container 1 in which
a fan for the forced circulation of air inside the cham-
ber 3 is arranged; such fan, of the known type and
functioning, is generally indicated with reference
number 6.

The container 1, that is equipped with a cover
flap 9, has an opening in its rear part, i.e. towards the
interior of the door 2, so as to allow the passage of
air. The cover flap 9 is realised in a plastic material,
as is the box body of the container 1, and has seals
for guaranteeing the necessary water/air tightness;
said cover flap is hinged to the body of the container
1 at its superior part.

The opening of the cover flap 9 that covers the
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fan 6 is realised by way of a counter-weight system.

As is noted in figure 2, such cover flap 9 has a
counter-weight 10 to which it is integral; the aim of
such counter-weight 10 is that of making the cover
flap 9 close automatically when the door 2 of the ma-
chine is opened and found in a horizontal position (as
in the case represented in part B of figure 2).

For the opening of the cover flap 9 at an oppor-
tune moment an electromagnetic system is provided;
the cover flap 9 in fact has a metallic insert and in the
compartment of the fan 6 a release device is present
constituted by a fixed magnet and a demagnetising
coil. At an opportune moment of the washing cycle,
the timer of the machine sends to the coil of the com-
partment of the fan 6 an impulse: the magnet is de-
magnetised for several instants, so as that the cover
flap 9 opens to approximately 30-40° due to the effect
of the counter-weight 10, i.e. just enough for allowing
a sufficient air passage (as in the illustrated in part A
of figure 2); the timer activates at this point the fan 6
for a determined period; therefore under the action of
the fan 6 an adequate circulation of air inside the
washing chamber is created, for eliminating the
steam has been created within.

In figure 3, that represents in an approximate
schematic form the air circulation circuit of the dish-
washing machine subject of the present invention,
reference number 11 indicates a breather device nor-
mally provided in dish-washing machines; reference
number 14 indicates a conduit of a relatively reduced
section, for example in a plastic material, that places
in communication the rear opening of the container 1
with an opening 15 present on the extremity of the
lower edge of the door 2. The presence of the panel
4 does not interfere whatsoever with the opening 15.

The air circulation circuit, indicated by the arrows,
is the following. Upon termination of the washing cy-
cle, in itself known, the fan 6 begins to function on the
command of the timer, after that the same timer has
caused the release of the cover flap 9, in the above-
mentioned manner; cold air is inhaled for depression
in the chamber 3, through the breather device 11; still
under the inhaling action of the fan 6 warm air loaded
with steam, that naturally tends to ascend, is inhaled
within the container 1.

The air consequently passes the container 1 and
is pushed in the conduit 14 towards the bottom, inside
the door 2, to the opening 15, from which it exits.

Upon completion of the cycle, and therefore the
drying phase is also terminated, the door 2 of the ma-
chine is opened and the baskets extracted; due to the
action of the counter-weight 10, during the opening
movement of the door 2 a gradual closure of the cover
flap 9 is determined, up until the latter returns under
the action of the relative magnet and therefore results
in being re-coupled (figure 2-B): therefore there are
no risks of the eventual liquid residues dripping from
the extracted baskets of the machine entering the
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compartment of the fan 6.

As is noted, according to the proposed solution,
the assembly of the fan results in being simplified, as
in the stainless steel sheet that constitutes the sur-
face of the door facing the chamber a simple opening
is made in which the container 1 is partially (and ob-
viously water-tightly) enclosed.

The fan 6, preassembled in the container 1, is in
this way directly accessible, without having to inter-
vene on the whole door; its installation, in the con-
structive phase, and interventions in the case of
maintenance are thus very simple and rapid.

Just as simple is the installation of the conduit 14,
that is predisposed in the cavity of the door 2 before
the fixing of the door to the door lining, i.e. between
the external portion of the door and the stainless
steel shell that faces the washing chamber; the join-
ing of the conduit 14 and the container 1 may be for
example of the snap fit type.

Advantageously, the conduit 14 could be shaped
so0 as to favour the natural condensation of the steam
within the conduit itself; for such aims a small hole or
breather can be provided (schematically represented
with 16) in the door lining, eventually equipped with
a membrane valve device, through which the water
formed from the condensation may re-enter the
washing chamber.

With reference to figures 4 and 5, in which a pos-
sible realisable variant of the present invention is
schematically illustrated, reference number 21 indi-
cates as a whole an enbloc device, fixed to the load-
ing door 2 of a dish-washing machine; like container
1 figures 1-3, such enbloc device 21 is partially en-
closed in the door, on the side constituted in stainless
steel that, in the closed position of the door itself,
faces the interior of the chamber 3 of the dish-
washing machine.

The enbloc device is divided into three compart-
ments:

- in the first compartment, to the left of figure 4,

a distributor or dispenser is realised, for the
rinsing additives, which is indicated with refer-
ence number 24;

- in the second compartment, that in the centre
of figure 4, a distributor for the washing agent
or detergents is realised, indicated with refer-
ence number 25;

- in the third compartment, to the right of figure
4, the fan for the circulation of the air within the
chamber 3 is arranged, indicated with refer-
ence number 6.

The distributor 24 is a dispenser for liquid addi-
tives, realised with substantially known techniques,
i.e. constituted by a tank that the user occasionally
fills and the contents of which last for numerous
washing cycles. Such distributor 24 is equipped with
a cover flap 27, in a plastic material, that is opened
by the user before the loading of the additives after
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which it is then closed by the same user.

During the washing cycle, more precisely at the
beginning of a rinsing phase, the programmer (timer)
of the dish-washer commands a device within the dis-
tributor 24, that provides for opening a small passage
through which the additives can drop into the washing
chamber 3. Such type of dispensers are very com-
mon in the field of dish-washing machines.

The distributor 25 for the washing agents or de-
tergents is a dispenser for liquid or powder additives;
in practice a container in which the user, before the
beginning of the washing cycle, loads the detergents
through a cover flap 28; for the distributor 25, at an
opportune moment, the timer provides for command-
ing a release device that causes the complete open-
ing of the cover flap 28 and the consequent entry of
the detergents within the washing chamber.

In the third compartment, also equipped with a
cover flap indicated with 9, an electric fan is arranged,
of a known type and functioning, having the aim of
creating a forced circulation of air within the washing
chamber of the dish-washing machine; the rear part
of such compartment is opened towards the interior
of the door 2, so as to allow the passage of the air.

Cover flaps 27, 28 and 9 are realised in a plastic
material, as is the box body of the enbloc device 21,
and has seals for guaranteeing the necessary water-
tightness; said cover flaps are hinged to the body of
device 21 along their superior part; the cover flap 28
is further equipped with a spring that, at the moment
of the release, causes the automatic opening.

Cover flap 9 of the fan 6 is not equipped with a
spring, but with a counter-weight system being of a
similar type and functioning as that described with
reference to figure 2.

The release at an opportune moment during the
performance of the washing cycle of the cover flaps
28 and 9 is commanded by the timer of the machine,
by way of electromagnetic type release systems (cov-
er flap 27 however is equipped with a mechanical re-
lease, that can only be operated by the user).

Cover flap 28 has a hook that is introduced to a
hole realised in the body of the enbloc 21, in corre-
spondence with such hole the distributor 25 is equip-
ped with an electrically commanded device, in itself
known, for releasing such hook. The release of cover
flap 9 however takes place in the way described
above.

At an appropriate moment of the cycle, the timer
commands the release device of distributor 25, the
hook is freed and the cover flap 28, under the action
of the spring, automatically opens in a way that allows
the entry of the detergents.

In a successive moment, the timer sends to the
coil of the compartment of the fan 6 an impulse: the
magnet becomes demagnetised for some moments,
so as that the cover flap 9 opens to approximately 30-
40° due to the adequate of the counter-weight, i.e.
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just enough for allowing a sufficient passage for the
air (as in the case illustrated in part A of figure 2 ); the
timer at this point activates the fan 6 for a determined
period; under the action of the fan 6 an efficient cir-
culation of air within the washing chamber is conse-
quently created, for eliminating the steam that has
been created within.

Figure 5 schematically represents, by way of a
section similar to that of figure 3, the air circulation cir-
cuit of the dish-washing machine subject of the pres-
ent invention, in the case of the possible realisable
variant in figures 4 and 5.

The air circulation circuit, indicated by the ar-
rows, is the following.

Once the fan 6 has started to function, cold air is
inhaled for depression in the chamber 3, through the
breather device 11, still under the action of the fan 6
warm air loaded with steam is inhaled by the fan 6,
the air passes through the enbloc device 21 (in cor-
respondence with the compartment of the fan) and is
forced in the conduit 14 towards the bottom, within
the door 2, to the opening 15 from where it exits.

When the cycle is completed the door 2 is opened
and the baskets extracted; thanks to a gradual action
of the counter-weight 10 a gradual closure of the cov-
er flap 9 is carried out, as described above, until it
comes under the action of the relative magnet again
and therefore results in being re-coupled (figure 2-B).

So as to guarantee a greater level of security, it
is to be noted that according to the proposed varia-
tion, the cover flap 28 is laterally provided with a small
projecting tooth 22, in the direction of the cover flap
9 of the fan 6.

Such small tooth 22 becomes engaged to a cor-
responding groove 23 actually obtained in the cover
flap 9.

In this way, consequently, the cover flap 9 of the
fan 6 is securely closed before the beginning of a
washing cycle, and i.e. when the user necessarily
closes the cover flap 28 of the distributor 25.

Such small tooth does not however cause any
difficulties for the opening of the cover flap 9, in that
during the washing phase the cover flap 28 opens, so
as that when the machines reaches the drying phase,
the cover flap 9 will no longer find any difficulties.

It is finally to be noted that the electromagnetic
release system of the cover flaps is designed so as
to allow the user to open in an autonomous and man-
ual manner, for example with a simple traction, when
desired, the cover flaps of the various compartments.

As is noted, according to the proposed variant,
the assembly of the fan and of the dispensers results
in being simplified, as that in the stainless steel sheet
constituting the surface of the door facing the cham-
ber only a single opening is realised.

The fan can thus be preassembled in the enbloc
device 21, that in this way results in being directly ac-
cessible without having to intervene on the door as a
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whole: its installation, in the manufacturing phase,
and interventions in the case of maintenance are thus
very simple and rapid.

From the given description the characteristics of
the dish-washing machine subject of the present in-
vention result in being clear, as do its advantages.

In particular they are represented by the fact that
the realisation and assembly of the air circulation fan
and of the door that houses the fan result in being
simplified and secure, due to the presence of the con-
tainer 1 or 21, constituting a compact group, being
easy to assemble within the cover flap and easily ac-
cessible in the case of interventions. Furthermore
the cover flap 9 of the drying fan is perfectly closed,
in a water-tight manner, during the wash, avoiding the
passing of noise and risks of water losses.

Other advantages, of an aesthetic and functional
nature, are evident from the given description.

It is clear however that numerous variants can be
made to the dish-washing machine subject of the
present invention. For example, in the variant previ-
ously described reference had been made to a distrib-
utor of additives of the rinsing liquid, but it is clear that
the same could be easily realised as distributor 5, so
as to also enable the use of powder rinsing additives.

Moreover the release systems of the various cov-
erflaps could be different from those described as for
example; the cover flap 9 could be equipped with a
release system similar to that of cover flap 28 of the
central compartment.

It is however clear that numerous variants are
possible to the dish-washing machine described as
an example, without departing from the novelty prin-
ciples inherent in the inventive idea, as it is also clear
that in the practical actuation of the invention the ma-
terials and forms of the components could be differ-
ent, and they could be substituted with elements be-
ing technically similar.

Claims

1. Dish-washing machine, comprising a washing
chamber, an access door to said washing cham-
ber and a fan fixed to said door, for the forced cir-
culation of air inside said chamber, charac terised
in that said fan () for the forced circulation of air
inside the washing chamber (3) is housed in an
appropriate container, in particular enbloc (1,21),
that is at least partially enclosed in the access
door (2) to said washing chamber (3), in particular
on the side thatin the closed position of said door
(2) it faces towards the interior of said washing
chamber (3).

2. Dish-washing machine, according to claim 1,
characterised in that said container (1,21) is sub-
divided in distinct compartments, within which
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said fan (6), a washing agents distributor (25)
and/or a rinsing additives distributor (24) are in-
corporated.

Dish-washing machine, according to claims 1 or
2, characterised in that said container (1,21) is
equipped with at least one cover flap (27,28,9)
hinged along its superior part to the body of said
container (1,21).

Dish-washing machine, according to claims 1 or
2, characterised in that the body of said device
(1,21) has at least one opening in the portion that
results in being enclosed internally of said door
(2), in particular in correspondence with the por-
tion in which the said fan is incorporated.

Dish-washing machine, according to claim 3,
characterised in that at least one of said cover
flaps (27,28,9) has a release device that is acti-
vated by the programmer device of the machine
at a determined instant during the washing cycle,
or by the user of the machine before initiation of
a washing cycle.

Dish-washing machine, according to the previous
claim, characterised in that said release device is
of the electromagnetic type and comprises in
particular a magnetic element and a demagnetis-
ing coil arranged in the body of said container (1,
21), and a metallic insert arranged in the relative
cover flap (9).

Dish-washing machine, according to at least one
of the previous claims, characterised in that at
least one of said cover flaps (9) has means (10)
apt at causing an automatic closing movement of
the cover flap (9) when the said access door (2)
of the machine is opened, said automatic closing
means comprising in particular a counter-weight
(10) integrated to the cover flap (9).

Dish-washing machine, according to at least one
of the previous claims, characterised in that se-
curity means (22,23) are provided apt at causing
the closure of a first of said cover flaps (9) in re-
lation to the closure by the user of the machine
of a second of said cover flaps (28), said security
means comprising in particular an appendix (22)
protruding from said second cover flap (28) that
co-operates with a corresponding seat (23) pres-
ent in the said second cover flap (9).

Dish-washing machine, according to claim 8,
characterised in that said first cover flap (9) is
that of the compartment in which said fan (6) is
incorporated and that said second cover flap is
that of the compartment in which said washing
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agents distributor (5) is incorporated.

Dish-washing machine, according to at least one
of the previous claims, characterised in that said
container (1,21) comprises mechanical means
which, after the release of one of said cover flaps
(27,28,9) has been effected, cause an automatic
opening movement of the same cover flap, said
mechanical means for the automatic opening of
the cover flap (9) comprising in particular a coun-
terweight (10).

Dish-washing machine, according to claim 1,
characterised in that said container (1,21) is ar-
ranged so as that said fan (6) inhales air inside
said chamber (3) and it expels the air through an
aperture (15) towards the external surroundings
obtained in the lower part of said door (2), in par-
ticular in its lower edge.

Dish-washing machine, according to claim 11,
characterised in that during its functioning the
said fan (8) inhales air inside said chamber (3), it
pushes the air downwards along an internal con-
duit (14) of said door (2) and then expels it in the
external surroundings through said aperture
(15) realised in the lower part of the door (2).

Dish-washing machine, according to the previous
claim, characterised in that said internal conduit
(14), in particular realised in a plastic material,
places in direct communication the part of said
container (1,21) that results in being enclosed in
said door (2) with the said opening (15) towards
the external surrounding.

Dish-washing machine, according to at least one
of the previous claims, characterised in that said
conduit (14) works as a condenser of the steam
that passes it and it is particularly shaped for fa-
vouring the condensation process of the steam
and for collecting the water created by such con-
densation.

Dish-washing machine, according to the previous
claim, characterised in that said conduit (14) has
a drainage or breather hole (16) in communica-
tion with the internal side of said door (2) through
which said water re-enters said washing chamber
(3), said drainage or breather hole (16) having in
particular a membrane valve device.
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