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(54) Filter for filtering impurities in a dryer, and dryer thereof

(57)  The present invention relates to a filter (1) for
eliminating impurities present in the air jet of a clothes
dryer (100), said filter (1) comprising a first frame (10)
and a second frame (20) which enclose afiltering element
(F), said first (10) and second (20) frames being connect-
ed together along respective first edges (11, 21) adjacent
to each other, so that the filter (1) can be opened like a

book.

The invention is characterized in that said first (10)
and second (20) frames comprise respective second
edges (12, 22) fitted with straps (13, 23), each one of
said straps (13, 23) comprising:

- a hole (14, 24);
- coupling means (15, 25) that allow the filter (1) to be
kept in the closed condition.
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Description

[0001] The presentinvention relates to a filter for elim-
inating impurities present in the air jet of a clothes dryer
according to the preamble of claim 1. The present inven-
tion also relates to a clothes dryer equipped therewith.
[0002] Clothes dryers are per se known, and typically
comprise a drum containing laundry to be dried by an air
jet generated by a fan and heated by an electric resistor
or by a condenser device in a machine fitted with a heat
pump.

[0003] The hot air jet flows through the laundry in the
drum, thereby subtracting moisture therefrom, and then
flows through a filter that eliminates any impurities
present in the air j et.

[0004] Saidairjetalso flows through a heat exchanger,
where it cools down through the effect of thermal ex-
change with colder environmental air, thus condensing
and yielding water, which flows into a collection tank usu-
ally located in the lower part of the machine; from the
collection tank, the water is conveyed by a pump into a
removable container typically arranged in the upper part
of the machine, in a position easily accessible to a user,
who can then periodically remove and empty said con-
tainer.

[0005] Itis clear that the clothes dryers known in the
art may not include a collection tank; in such cases, they
are only equipped with the container for collecting the
condensed water, said container being usually posi-
tioned in the lower part of the machine.

[0006] As aconsequence, the clothes dryers known in
the art comprise:

- a frame that houses a drum for containing laundry
to be dried,

- first means for delivering heated air into said drum,

- afilter for eliminating any impurities present in the
air jet coming from the drum.

[0007]
prise:

Furthermore, said clothes dryers may also com-

- heat exchanger means crossed by the air coming
from the drum,

- at least one container for collecting the condensed
water produced by said heat exchanger means.

[0008] In particular, a filter for eliminating air jet impu-
rities is known whose structure contains a filtering ele-
ment. Such a filter usually has an aperture that makes it
easier for the entire air jet coming from the drum to enter
the filter, so as to obtain the elimination of any impurities
present in said air jet. Moreover, said filter is generally
so shaped that it can be placed into a suitable housing
of the clothes dryer.

[0009] However, the filters known in the art suffer from
some drawbacks, in that it often happens that it is difficult
to remove the impurities collected therein.
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[0010] A further drawback of prior-art filters is that,
even when said filters can be opened in order to remove
the collected impurities, such task is often difficult, in par-
ticular because itis difficult to separate the closing means
used for holding the filters in the closed condition.
[0011] Another drawback of the above-described fil-
ters is that, in an attempt to limit the room taken up by
the filter inside the clothes dryer, these filters are often
difficult to extract from the respective housings.

[0012] In this frame, it is the main object of the present
invention to overcome the above-described drawbacks
by providing a filter for eliminating impurities present in
the air jet of a clothes dryer as well as a clothes dryer
equipped therewith, said filter being so designed as to
facilitate the task of removing the impurities collected
therein.

[0013] It is another object of the present invention to
provide a filter for eliminating impurities present in the air
jet of a clothes dryer and a clothes dryer equipped there-
with which are so designed as to facilitate the task of
opening the filter itself.

[0014] Itis a further object of the present invention to
provide a filter for eliminating impurities present in the air
jet of a clothes dryer and a clothes dryer equipped there-
with which are so designed as to allow the filter to be
easily extracted from the respective housing in the
clothes dryer.

[0015] Said objects are achieved through a filter for
eliminating impurities present in the air jet of a clothes
dryer and a clothes dryer equipped therewith incorporat-
ing the features set out in the appended claims, which
areintended as anintegral part of the present description.
[0016] Furtherobjects, features and advantages of the
present invention will become apparent from the follow-
ing detailed description and from the annexed drawings,
which are supplied by way of non-limiting example,
wherein:

- Fig. 1 schematically shows a clothes dryer according
to the present invention;

- Figs. 2a and 2b respectively show a first and a sec-
ond perspective views of a filter for eliminating im-
purities present in the air jet of the clothes dryer of
Fig. 1, designed in accordance with the present in-
vention;

- Figs. 3a and 3b are perspective views of a first and
a second details, respectively, of the filter of Figs. 2a
and 2b.

[0017] With reference to the annexed drawings, in Fig.
1 reference numeral 100 designates as a whole a clothes
dryer according to the present invention.

[0018] The clothes dryer 100 comprises a frame 101
that houses a drum 102 adapted to contain laundry (not
shown) to be dried, said drum 102 being accessible from
the outside through a door 103 usually fitted with sealing
gaskets (not shown).

[0019] The clothes dryer 100 also comprises first
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means 104, 105 for delivering heated air into said drum
102. In particular, said first means may comprise an elec-
tric resistor 104 and a fan 105 (as shown in Fig. 1); or,
in the case of a clothes dryer equipped with a heat pump
(not shown in the drawings), said first means may com-
prise a condenser and a fan.

[0020] The clothesdryer 100 further comprises second
heat exchanger means 106 crossed by the air coming
from the drum 102; preferably, said second means com-
prise an exchanger 106, where the humid air coming from
the drum 102 condenses.

[0021] The clothes dryer 100 also comprises at least
one container 107 for collecting the condensed water pro-
duced by said second heat exchanger means 106.
[0022] In particular, when exiting the drum 102 the hu-
mid air flows through a filter 1 adapted to eliminate the
impurities present in the air jet; the hot humid air is then
cooled by thermal exchange with colder air (normally at
ambient temperature) in said second means 106, said
colder air being possibly conveyed by a second fan (not
shown in Fig. 1).

[0023] The condensed water present in a collection
tank 108 is delivered by a pump 109 towards the con-
tainer 107, wherein it is collected. It is however clear that
the container 107 may also be arranged in a lower part
of the clothes dryer 100 according to the present inven-
tion; in such a case, the clothes dryer 100 may even lack
the collection tank 108 and/or the pump 109.

[0024] The one described above is a basic scheme of
a clothes dryer, useful for understanding the operation
thereof; in practice, however, the clothes dryer 100 may
include additional components which have been omitted
in the present description for simplicity.

[0025] Figs. 2a and 2b respectively show a first and a
second perspective views of the filter 1 according to the
present invention.

[0026] As can be seen in these drawings, the filter 10
comprises a first frame 10 and a second frame 20 which
enclose afiltering element F (schematically shown in Fig.
2a only), said first 10 and second 20 frames being con-
nected together along respective first edges 11, 21 adj
acent to each other, so that the filter 1 can be opened
like a book.

[0027] The connection along said first edges 11, 21
substantially allows said first 10 and second 20 frames
to rotate about an axis X, indicated in Fig. 2b by means
of a dashed-dotted line.

[0028] The particular shape of the filter 1 according to
the present invention facilitates the task of removing the
impurities collected inside said filter 1; in fact, the possi-
bility of opening the filter 1 like a book allows the filtering
element F to be easily extracted for reconditioning, in
particular by removing the impurities trapped therein.
[0029] According to the present invention, the first 10
and second 20 frames comprise respective second edg-
es 12, 22 fitted with straps 13, 23, each one of said straps
13, 23 comprising:
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- ahole 14, 24;
- coupling means 15, 25 that allow the filter 1 to be
kept in the closed condition.

[0030] In particular, said closed condition of the filter
1 is shown in Fig. 2a, whereas Fig. 2b shows the filter 1
in an open condition. These drawings also show that the
first strap 13 comprises a first hole 14 and the second
strap 23 comprises a second hole 24.

[0031] The above-described particular design of the
filter 1 also facilitates the extraction of the filter 1 from
the respective housing in the clothes dryer 100, as well
as the tasks of opening the filter 1 and removing the im-
purities collected inside the filter 1.

[0032] In fact, the holes 14, 24 of said straps 13, 23
allow the user to put his/her fingers into them in order to
extract the filter 1 from the clothes dryer 100 and to dis-
engage the coupling means 15, 25 for opening the filter
1. In particular, to open the filter the user will just have
to move the holes 14, 24 apart so as to disengage said
coupling means 15, 25.

[0033] In particular, said coupling means comprise:

- atleastone protuberance 15 associated with the first
strap 13 of the first frame 10;

- atleast one recess 25 obtained on the second strap
23 of the second frame 20, said recess 25 being
adapted to receive the protuberance 15 of the first
strap 13 of the first frame 10.

[0034] In Figs. 3a and 3b, which respectively show a
perspective top view of the first frame 10 (and of the first
strap 13) and a perspective bottom view of the second
frame 20 (and of the second strap 23), it is possible to
observe more clearly said at least one protuberance 15
and said at least one recess 25.

[0035] In particular, Figs. 2b, 3a and 3b show that said
at least one protuberance 15 is associated with a free
end 13E of the first strap 13 and said at least one recess
25 is associated with a free end 23E of the second strap
23. Preferably, said at least one protuberance 15 is ob-
tained on a top face 13 S of the first strap 13, in particular
near said free end 13E of the first strap 13; in a comple-
mentary manner, said at least one recess 25 is obtained
on a bottom face 23| of said second strap 23, in particular
near said free end 23E of the second strap 23.

[0036] Itis clear that said first 13 and second 23 straps
may comprise a plurality of protuberances 15 and/or re-
cesses 25; moreover, each one of said first 13 and sec-
ond 23 straps may comprise one or more protuberances
15 and/or one or more recesses 25.

[0037] In a preferred embodiment, said first 13 and
second 23 straps comprise abutment means 16, 26 that
ensure the correct alignment between the first 10 and
the second 20 frames when the filter 1 is in the closed
condition (as shown in Fig. 2a). In particular, said abut-
ment means comprise:
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- awindow 16 obtained on the first strap 13, in partic-
ular near said free end 13E of the first strap 13;

- atooth 26 obtained on the second strap 23, adapted
to enter into said window 16, in particular said tooth
26 being obtained near said free end 23E of the sec-
ond strap 23.

[0038] In addition, said first 13 and second 23 straps
may be made in one piece with said first 10 and second
20 frames, respectively, e.g. when moulding said first 10
and second 20 frames, which are usually made of plastic
material; as an alternative, said first 13 and second 23
straps may be manufactured separately from the first 10
and second 20 frames and then associated therewith.
[0039] Preferably, said first 13 and second 23 straps
are positioned substantially perpendicular to said first 10
and second 20 frames.

[0040] In a preferred embodiment, the free ends 13E,
23E of said first 13 and second 23 straps are corrugated,
so as to increase the area of mutual contact. Further-
more, each one of said straps 13, 23 has a plurality of
slots 17, 27, in particular for the purpose of allowing an
adequate flow of air from the drum 102 of the clothes
dryer 100.

[0041] Preferably, the filter 1 substantially has a V-
shaped cross-section, i.e. itis so designed as to be widest
at said second edges 12, 22 and/or at said straps 13, 23,
said filter 1 then getting progressively narrower to a min-
imum value at said first edges 11 and 21.

[0042] To this end, the first 10 and/or the second 20
frames preferably have side walls 18, 28 (which are vis-
ible in particular in Figs. 2b, 3a and 3b) getting narrower
in the proximity of said first edges 11, 21.

[0043] Inthe annexed drawings, the straps 13, 23 are
associated with said first 10 and second 20 frames at the
ends opposite to the first edges 11, 21; it is however
apparent that it is not necessary that said second edges
12, 22 correspond to the ends of said first 10 and second
20 frames which are opposite to the first edges 11, 21.
As a consequence, it is clear that the straps 13, 23 may
be associated with different points with respect to the
ends of said first 10 and second 20 frames.

[0044] As can be seen in particular in Fig. 1, the filter
1 is positioned underneath the door 103 of the clothes
dryer 100, so that it can be easily reached by a user after
opening said door 103; preferably, said filter 1 is housed
in a duct C for recirculating air inside the clothes dryer
100.

[0045] The advantages of a filter 1 for eliminating im-
purities present in the air jet of a clothes dryer 100 and
of a clothes dryer 100 equipped therewith according to
the present invention are apparent from the above de-
scription. In particular, one of such advantages is that
the peculiar design of the filter 1 according to the present
invention facilitates the extraction of the filter 1 from the
respective housing in the clothes dryer 100.

[0046] Furthermore, such a design facilitates the tasks
of removing the impurities collected inside the filter 1 and
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of opening the filter 1 itself.

[0047] In fact, the holes 14, 24 of the straps 13, 23
allow the user to easily extract the filter 1 from the clothes
dryer 100 as well as to easily disengage the coupling
means 15, 25 to open the filter 1 by simply moving apart
the holes 14,24.

[0048] The filter for eliminating impurities present in
the air jet of a clothes dryer and the clothes dryer
equipped therewith described herein by way of example
may be subject to many possible variations without de-
parting from the novelty spirit of the inventive idea; it is
also clear that in the practical implementation of the in-
vention the illustrated details may have different shapes
orbe replaced with othertechnically equivalent elements.
[0049] It can therefore be easily understood that the
present invention is not limited to the above-described
filter for eliminating impurities present in the air jet of a
clothes dryer and the clothes dryer equipped therewith,
but may be subject to many modifications, improvements
orreplacements of equivalent parts and elements without
departing from the inventive idea, as clearly specified in
the following claims.

Claims

1. Afilter (1) for eliminating impurities present in the air
jet of a clothes dryer (100), said filter (1) comprising
a first frame (10) and a second frame (20) which
enclose a filtering element (F), said first (10) and
second (20) frames being connected together along
respective firstedges (11, 21) adjacentto each other,
so that the filter (1) can be opened like a book, char-
acterized in that
said first (10) and second (20) frames comprise re-
spective second edges (12, 22) fitted with straps (13,
23), each one of said straps (13, 23) comprising:

- a hole (14, 24);
- coupling means (15, 25) that allow the filter (1)
to be kept in the closed condition.

2. A filter (1) according to claim 1, characterized in
that said coupling means comprise:

- atleast one protuberance (15) associated with
the first strap (13) of the first frame (10);

- atleastonerecess (25) obtained on the second
strap (23) of the second frame (20), said recess
(25) being adapted to receive the protuberance
(15) of the first strap (13) of the first frame (10).

3. Afilter (1) according to claim 2, characterized in
that said at least one protuberance (15) is associat-
ed with a free end (13E) of the first strap (13).

4. A filter (1) according to claim 3, characterized in
that said at least one protuberance (15) is obtained
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on atop face (13 S) of the first strap (13), in particular
near said free end (13E) of the first strap (13).

A filter (1) according to claim 2, characterized in
that said at least one recess (25) is associated with
a free end (23E) of the second strap (23).

A filter (1) according to claim 5, characterized in
that said at least one recess (25) is obtained on a
bottom face (23l) of said second strap (23), in par-
ticular near said free end (23E) of the second strap
(23).

Afilter (1) according to one or more of the preceding
claims, characterized in that said first (13) and sec-
ond (23) straps are made in one piece with said first
(10) and second (20) frames, respectively.

Afilter (1) according to one or more of the preceding
claims, characterized in that said first (13) and sec-
ond (23) straps are positioned substantially perpen-
dicular to said first (10) and second (20) frames.

A filter (1) according to claims 3 and 5, character-
ized in that the free ends (13E, 23E) of said first
(13) and second (23) straps are corrugated.

Afilter (1) according to one or more of the preceding
claims, characterized in that said first (13) and sec-
ond (23) straps comprise abutment means (16, 26)
that ensure the correct alignment between the first
(10) and the second (20) frames when the filter (1)
is in the closed condition.

Afilter (1) according to one or more of the preceding
claims, characterized in that each one of said
straps (13, 23) has a plurality of slots (17, 27).

Afilter (1) according to one or more of the preceding
claims, characterized in that said filter (1) substan-
tially has a V-shaped cross-section, in particular the
first (10) and/or the second (20) frames having side
walls (18, 28) getting narrower near said first edges
(11, 21).

Afilter (1) according to one or more of the preceding
claims, characterized in that said filter (1) is posi-
tioned underneath a door (103) of the clothes dryer
(100).

Afilter (10) according to one or more of claims 1 and
12, characterized in that said filter (1) is housed in
aduct (C) for recirculating air inside the clothes dryer
(100).

A clothes dryer (100) comprising a filter (1) for elim-
inating impurities present in the air jet in accordance
with one or more of the preceding claims 1 to 14.
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