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(54) A DRYING AIR FILTER FOR A LAUNDRY DRYER

(57) A drying air filter (10) for a laundry dryer (50)
comprising

a) at least one filter mesh (3, 6, 32, 33)

b) at least one supporting grid (2, 5, 20b, 22b) provided

for supporting the filter mesh (3, 6, 32, 33) and comprising

supporting ribs (8, 11, 34, 35) and supporting grid open-
ings (27, 29), which are at least partially separated from
each other by at least one or more of the supporting ribs
(8, 11, 34, 35) and which define an air passage area for
passing through of the drying air (A),

c) atleast one propping grid (4, 7, 16b, 18b) provided for
propping up the at least one supporting grid (20b, 22b),

the at least one propping grid (4, 7, 16b, 18b) comprising
propping ribs (9, 13, 26, 28) and propping grid openings
(66, 68), which are at least partially separated from each
other by at least one or more of the propping ribs (9, 13,
26, 28) and which are at least partially provided for pass-
ing through of the drying air (A),

d) wherein at least one contact portion (45, 47, X1, X3,
X6, XA, XB, XC) is arranged to provide contact between
at least one supporting rib (8, 11, 34, 35) and atleastone
propping rib (9, 13, 26, 28) in order to prop up the re-
spective supporting rib (8, 11, 34, 35).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 438 800 A1 2

Description

[0001] The presentinvention relatestoadrying air filter
for a laundry dryer. Further, the present invention relates
to a laundry dryer comprising a drying air filter.

[0002] In a laundry dryer (or: clothes dryer) usually a
drying air filter is provided for collecting foreign particles,
in particular fluff or lint occurring or generated when the
laundry is treated by a hot air stream. The laundry is
usually inside a rotating laundry drum and the air stream
from the laundry drum passes through the drying air filter
and the foreign particles are filtered out by the drying air
filter and the air stream leaves the drying air filter sub-
stantially free from foreign particles and may enter an-
other component of the dryer depending on the type of
dryer, the component being for instance a heat exchang-
er in a condenser dryer or a heat pump in a heat pump
dryer or also an exhaust in an open loop.

[0003] The drying air filter usually comprises a filter
mesh (or: filter net or filter fabric), which is held by a filter
frame or support. The drying air filter may be arranged
within a door or the frame surrounding the door or within
a base below the drum and is mounted in an easily ac-
cessible and cleanable manner to remove the fluff or lint.
The user can at least partially demount or detach the
filter, in particular by pulling the filter out from its seat or
unfolding it or removing it completely.

[0004] After the user has fully or partially demounted
the drying air filter from the laundry dryer, the lint or fluff
may be removed or disposed of in a filter cleaning pro-
cedure by means of the user’s fingers or an external tool
for scratching the fluff or lint off the surface of the filter
mesh. However, the filter mesh and even the filter frame
may be damaged during the cleaning procedure by the
external tool. Further, the drying air filter may be dam-
aged during removing from and inserting into the laundry
dryer.

[0005] WO 2018/121869 A1 discloses afilterassembly
in a laundry dryer positioned at least partially in a duct
defining a flow passage for process air exiting the drum,
so as to filter process air flowing in the duct, and prefer-
ably below the drum at the rim of the aperture. The filter
assembly includes a frame defining a storage portion and
afilter mesh with afiltering surface supported by a matrix-
like support structure with orthogonally crossing webs or
ribs ofthe frame. In particular, the filter assembly includes
a substantially wedge-shaped filtering cartridge or shell
in aframe. The shell includes afirst part with a filter mesh
and a second part with a filter mesh, the first part and the
second part of the shell being hinged to each other. A
cleaning device for cleaning the filtering surface is pro-
vided including a translatable wiper with a handle to wipe
the filtering surface during translating. The filtered mate-
rial wiped off the filtering surface by the wiper is collected
in the storage portion.

[0006] WO 2018/121871 A1discloses afilterassembly
in a laundry dryer positioned at least partially in a duct
defining a flow passage for process air exiting the drum,
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so as to filter process air flowing in the duct, and prefer-
ably below the drum at the rim of the aperture. The filter
assembly includes a frame and a filter mesh with a filter-
ing surface supported by a semi-circular grid-like support
structure with radially and circumferentially crossing
webs or ribs of the frame. A cleaning device for cleaning
the filtering surface is provided including a wiper to wipe
thefiltering surface, said wiper being positionedin a wiper
seat, and a manually operable handle connected to the
wiper. The cleaning device is pivotably attached to the
frame, so as to rotate around an axis to wipe the filtering
surface.

[0007] WO 2018/121872 A1 discloses a filter assembly
in a laundry dryer positioned at least partially in a duct
defining a flow passage for process air exiting the drum,
so as to filter process air flowing in the duct, and prefer-
ably below the drum at the rim of the aperture. The filter
assembly includes a frame and a filter mesh with a filter-
ing surface supported by the frame. A cleaning device
for cleaning the filtering surface is provided including a
roto-translatable wiper having a handle to wipe the filter-
ing surface during translating. The wiper is connected by
means of a pin-guide connection to a portion of said frame
to allowing a portion of the wiper to perform a rotational
and translational movement with respect to said frame.
[0008] In these known solutions disclosed in WO
2018/121869 A1, WO 2018/121871 A1 and WO
2018/121872 A1 the filter mesh can be cleaned in situ,
i.e. while the filter is still mounted or without having to
demount the filter, by gripping the handle of the wiper
and moving the wiper to remove and scratch off the fluff
and lint off the filter mesh.

[0009] Itis an object of the presentinvention to provide
a new drying air filter for a laundry dryer. The drying air
filter shall in particular allow a reliable cleaning of the filter
mesh using a cleaning tool, even without having to de-
mount the drying air filter from the laundry dryer.

[0010] The object of the present invention is achieved
by embodiments according to the invention, in particular
by a drying air filter according to claim 1.

[0011] The drying air filter according to claim 1 is pro-
vided for a laundry dryer and comprises

a) at least one filter mesh
b) and atleast one mesh supporting grid for support-
ing the filter mesh and comprising at least one sup-
porting rib and supporting grid openings, which sup-
porting grid openings are at least partially separated
(or: divided) from each other by at least one or more
of the at least one supporting rib and which define
an air passage area for passing through of the drying
air.
[0012] The drying air filter further comprises
c) at least one propping grid (or: backing grid) pro-
vided for propping up (or: backing) the at least one
supporting grid, wherein the at least one propping
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grid comprises atleast one propping rib and propping
grid openings, which propping grid openings are at
least partially separated from each other by at least
one or more of the propping ribs and provided for
allowing the drying air to pass through,

d) wherein at least one contact portion is arranged
to provide contact between at least one supporting
rib and at least one propping rib in order to prop up
the respective supporting rib.

[0013] The propping grid stabilizes the supporting grid
against deformation by a cleaning tool or a hand cleaning
the filter mesh and, nevertheless, a decrease in drying
air flow through the filter is kept low.

[0014] Further embodiments and improvements ac-
cording to the invention are set forth in the dependent
claims.

[0015] The embodiments disclosed herein are only ex-
amples, and the scope of this disclosure is not limited to
them. Particular embodiments may include all, some, or
none of the components, elements, features, functions,
operations, or steps of the embodiments disclosed here-
in. Embodiments according to the invention are in par-
ticular disclosed in the attached claims, wherein any fea-
ture mentioned in one claim category can be claimed in
another claim category as well. The dependencies or ref-
erences backin the attached claims are chosen for formal
reasons only. However, any subject matter resulting from
a deliberate reference back to any previous claims (in
particular multiple dependencies) can be claimed as well,
sothatany combination of claims and the features thereof
are disclosed and can be claimed regardless of the de-
pendencies chosen in the attached claims. The subject-
matter which can be claimed comprises not only the com-
binations of features as set out in the attached claims but
also any other combination of features in the claims,
wherein each feature mentioned in the claims can be
combined with any other feature or combination of other
features in the claims. Furthermore, any of the embodi-
ments and features described or depicted herein can be
claimed in a separate claim and/or in any combination
with any embodiment or feature described or depicted
herein or with any of the features of the attached claims.
[0016] In apreferred embodiment, atleast one contact
portion comprises at least one protrusion at the respec-
tive supporting rib and/or the respective propping rib. A
corresponding protrusion or recess at the corresponding
other rib or a hook like connection may be provided, in
particularin an embodiment where in at least one contact
portion a shape-locking contact is provided.

[0017] In a preferred and advantageous embodiment,
at least one or several of the propping ribs of the at least
one propping grid crosses or cross at least one or several
of the at least one supporting rib of the at least one sup-
porting grid at atleast one respective crossing point, seen
from the direction of the drying air, and at least one or
each contact portion is arranged at a corresponding
crossing points.
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[0018] Preferably, at least at a crossing point where a
contact portion is arranged, an angle between the cross-
ing propping rib and supporting rib is selected from an
interval between 60° and 120°, in particular 80° to 100°,
preferably 90°. By choosing these relatively large angles
also transversal force components exerted onto the sup-
porting grid may be absorbed by the propping grid. The
angles between crossing propping ribs and supporting
ribs may also differ at at least two of the crossing points
with contact portions to allow for a more uniform (or: ho-
mogenous) force distribution and transmission.

[0019] In an embodiment the drying air filter further
comprises

an outer shell having a first outer part and a second
outer part,

an inner shell having a first inner part and a second
inner part,

wherein each of the inner parts of the inner shell
comprises one of the at least one supporting grid
supporting at least one of the atleast one filter mesh-
es,

wherein each of the outer parts of the outer shell
comprises one of the at least one propping grids for
propping up the respective supporting grid of the re-
spective inner part. Thereby an intermediate space
is formed within the inner shell between the firstinner
part and the second inner part.

[0020] Preferably, the first inner part has a first inner
frame forming a first inner air passage and the second
inner part has a second inner frame forming a second
inner air passage, the inner shell being arranged such
that, in a closed or mounted state of the drying air filter,
the first inner frame and the second inner frame engage
with each other to form the inner shell, the first supporting
grid being connected to or being a part of the first inner
frame, extending across the first inner air passage, the
second supporting grid being connected to or being a
part of the second inner frame, extending across the sec-
ond inner air passage. The first inner air passage may
correspond to the air passage area for a first stream of
drying air. Further, the second inner air passage may
correspond to the air passage area for a second stream
of drying air.

[0021] The two supporting grids of the two inner parts
may be configured to be mirror-symmetrical to each other
and/or congruent and/or the two propping grids of the
two outer parts may be configured to be mirror-symmet-
rical to each other and/or congruent.

[0022] Regarding the shape of the supporting ribs
and/or the propping ribs at least some or most or all them
may be linear or straight, although some of the ribs may
also be curved, and/or at least some or all of the support-
ing ribs and/or the propping ribs have a circular or a po-
lygonal or an elongated streamlined cross-section.
[0023] Inapreferred embodimentofthe drying airfilter,
the or each supporting grid and/or the or each propping
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grid is composed of several grid cells formed by the grid
openings and the adjacent or partially surrounding grid
ribs and optionally also border ribs or rims. Preferably,
at least two of the grid cells of one or each of the grids
differ from each other in size and/or shape, thus forming
in particular an irregular grid. In an advantageous em-
bodiment, at least a majority of the grid cells of the sup-
porting grid and/or of the propping grid are of polygonal
shape, preferably atleast two or three different polygonal
shapes, including in particular trigonal shapes, quadrilat-
eral shapes and pentagonal shapes. In order to achieve
a good force distribution, the grid cell pattern of the sup-
porting grid differs, in a preferred embodiment, from the
grid cell pattern of the propping grid in at least one of the
number, the shape and the size of the grid cells.

[0024] In orderto improve the connection between the
propping ribs and the supporting ribs at the contact por-
tions one or more of the following measures may be tak-
en:

(i) providing material of high friction for the supporting
ribs and propping ribs at least at the crossing points,
(ii) providing a shape-locking connection, e.g. pro-
trusion and recess, between the supporting ribs and
propping ribs atleast atone or more contact portions,
(iii) providing a fastening, in particular snapping con-
nection, between the supporting ribs and propping
ribs at least at one contact portion.

[0025] In a preferred embodiment the drying air filter
further comprising a cleaning tool for cleaning, in partic-
ular wiping or scraping, the or each filter mesh in a clean-
ing movement across the mesh surface, in particular to
remove lint or fluff from the mesh. The cleaning move-
ment may be a rotatory or pivoting movement about a
rotational axis or a translational or a combination of ro-
tatory and translational movement. The cleaning tool may
comprise a handle for manually moving the cleaning tool.
In an embodiment with two shells or two meshes the
cleaning tool is in particular arranged, at least partly, in
an intermediate space between the first inner part and
the second inner part and/or between the two filter mesh-
es for simultaneously cleaning both filter meshes.
[0026] Ina preferred embodiment the at least one con-
tact portion is arranged within an inner area of the air
passage area defined by the support grid openings of at
least one supporting grid, wherein the inner area within
one third and two thirds of the air passage area. The inner
area preferably extends within one fourth and three
fourths, preferably between one third and two thirds, of
at least one diameter of the air passage area. In an al-
ternative, the majority of the at least one contact portion
is arranged within the inner area. In a further alternative,
the at least one contact portion is arranged within the
inner area.

[0027] In all embodiments the at least one filter mesh
and the corresponding at least one supporting grid sup-
porting the at least one filter mesh may form separate
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parts, in particular may be independently produced, or
also may form an integral part or single-piece, in partic-
ular may be formed integrally in one production process.
[0028] In another preferred embodiment the at least
one filter mesh is arranged on a first side, preferably a
first outer side, of the at least one supporting rib of the
supporting grid and the at least one propping rib props
up the respective at least one supporting rib at a second
side, preferably a second outer side, opposite to the first
side, of the at least one supporting rib.

[0029] Preferably, the filter mesh is supported, at least
partially, on an outer side of the supporting grid or sup-
porting rib(s).

[0030] Alternatively or additionally, in a further embod-
iment, the at least one filter mesh is, at least partially,
offset (or: displaced, recessed) from an outer side of the
supporting grid, and/or arranged inside the supporting
grid opening(s) and preferably supported atits respective
edge by the supporting rib(s), in particular by a respective
side section of the supporting rib(s) delimiting the respec-
tive supporting grid opening.

[0031] In an advantageous embodiment the at least
one propping grid or propping rib is arranged downstream
of the atleast one supporting grid, seen from the direction
of the drying air.

[0032] Also the at least one propping grid may prefer-
ably be arranged on an outer side of the at least one
supporting grid.

[0033] The invention in a further embodiment also re-
lates to a laundry dryer comprising at least one drying air
filter according to an embodiment of the invention for fil-
tering the drying air used or having been used for drying
laundry. The drying air filter is preferably detachably ar-
ranged in a seat of an opening frame of the dryer.
[0034] The invention will be described further in the
following, also with reference to the drawings.

FIG 1 illustrates, in a schematic perspective view,
an embodiment of a drying air filter for a laun-
dry dryer with one mesh supporting grid and
one propping grid during mounting,
illustrates, in a schematic perspective view,
the embodiment of FIG 1 with the two grids in
a mounted state with two contact portions,
illustrates, in a schematic perspective view,
another embodiment of a drying air filter for a
laundry dryer with one mesh supporting grid
and one propping grid during mounting and
illustrates, in a schematic perspective view,
the embodiment of FIG 3 with the two grids in
a mounted state with just one contact portion,
illustrates a perspective view of a drying air
filter for a laundry dryer with two pivotably con-
nected shells according to a preferred embod-
iment of the present invention,

illustrates a further schematic perspective
view of the drying air filter according to FIG 5
with the two shells disconnected,

FIG 2

FIG 3

FIG 4

FIG5

FIG6
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FIG7 illustrates another schematic perspective view
of the drying air filter according to FIGs 5 and
6 with the two inner parts of the inner shell
being closed and attached one outer part of
the outer shell according to the preferred em-
bodiment of the present invention,

illustrates a schematic perspective view of a
cleaning tool for the drying air filter according
to a preferred embodiment of the present in-
vention, in particular according to FIGs 5to 7,
illustrates a schematic perspective front view
of an outer shell of the drying air filter accord-
ing to a preferred embodiment of the present
invention, in particular according to FIGs 5 to
7,

illustrates a schematic perspective front view
of aninner shell of the drying air filter according
to the preferred embodiment of the present
invention, in particular according to FIGs 5 to
7,

illustrates a further schematic front view of the
second inner part upon the second outer part
of the drying air filter according to the preferred
embodiment of the present invention, in par-
ticular according to FIGs 5 to 7,

illustrates a schematic partial perspective
view of a laundry dryer with the drying air filter
according to a preferred embodiment of the
present invention, in particular according to
any of FIGs 5to 7 and 10 and 11.

FIG 8

FIG9

FIG 10

FIG 11

FIG 12

[0035] Inanexample, FIG 1 illustrates, in a schematic
perspective view, an embodiment with one mesh sup-
porting grid and one propping grid during mounting and
FIG 2 illustrates, in a schematic perspective view, the
embodiment of FIG 1 with the two grids in a mounted
state with two contact portions. The drying air filter com-
prises:

a) a filter mesh 3,

b) a supporting grid 2 provided for supporting the
filter mesh 3 and comprising two supporting ribs 8
and supporting grid openings, which are at least par-
tially separated from each other by the supporting
ribs 8 and which define an air passage area for pass-
ing through of the drying air A,

c) a propping grid 4 provided for propping up the
supporting grid 2, the propping grid 4 being arranged
downstream of the supporting grid 2, seen from the
direction of the drying air A, the propping grid 4 com-
prising two propping ribs 9 and propping grid open-
ings, which are at least partially separated from each
other by the propping ribs 9 and which are at least
partially provided for passing through of the drying
air A,

d) wherein two contact portions XA, XB are arranged
to provide contact between each of the supporting
ribs 8 and one of the propping ribs 9 in order to prop
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up the respective supporting rib 8. Each of the two
contact portions XA, XB may be arranged at a cross-
ing point, seen from the direction of the drying air A,
between the respective supporting rib 8 and the re-
spective propping rib 9.

[0036] In both of the above-described examples, fluff
and other foreign material will be collected on the up-
stream side of the filtermesh 3 or 6. Thus, during cleaning
of the filter, the user may access the filter, with for exam-
ple a fingers or a cleaning tool, from the upstream side
of the filter mesh 3 or 6 and apply a force on the filter
mesh 3 or 6 and the supporting grid 2 or 5 in the down-
stream direction. Thus, the propping grid 4 or 7 is prop-
ping up the supporting grid 2 or 5 and the filter mesh 3
or 6, from the downstream side of the filter mesh 3, such
that the supporting grid 2 or 5 and the filter mesh 3 or 6
are less deformed during cleaning of the filter.

[0037] Inthe embodimentfora drying airfilter as shown
in FIGs 1 and 2 a supporting grid 2 with a mesh 3 having
a semi-circular border rib 17 and two interior linear sup-
porting ribs 8 forming a V inside the border rib 17 is placed
onto a propping grid 4 having a semi-circular border rib
19 and a concentric propping rib 9 and a linear central
propping rib 9. Further, supporting grid openings are
formed within the supporting grid 2, separated from each
other by the supporting ribs 8 and which define an air
passage area for passing through of the drying air A. Yet
further, propping grid openings are formed within the
propping grid 4, separated from each other by the prop-
ping ribs 9. The propping grid openings are at least par-
tially provided for passing through of the drying air A. As
shown in FIG 10, two crossing points XA and XB are
formed between the supporting ribs 8 and the propping
ribs 9 (in this case the semi-circular propping rib 9),
wherein at each of the two crossing points XA and XB is
a contact portion XA and XB provided for propping up
the support grid 2 by the propping grid 4. Hence, the
contact portions XA and XB are arranged at the respec-
tive crossing points between the supporting ribs 8 and
the propping ribs 9. At the respective contact portion, the
angle between the crossing propping rib 9 and the sup-
porting rib 8 could be about 60° to 90°, preferably about
90°. In this case, the inner frame 17, forming the air pas-
sage area, is semi-circular and thus the inner area can
be defined based on a radius from the point where the
two supporting ribs 8 coincide to the circular part of the
inner frame 17. Thus, the contact portions XA and XB
are arranged within an inner area of the semi-circular air
passage extending between one fourth and three fourths
of the radius of the semi-circular air passage. Preferably,
the contact portions XA and XB are arranged within an
inner area of the semi-circular air passage extending be-
tween one third and two thirds of the radius of the semi-
circular air passage.

[0038] This circular embodiment is also suitable for a
rotating cleaning tool (further explained below). The di-
rection of the drying air is indicated by the arrow A in FIG
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2. Thus, the propping grid 4 is arranged downstream of
the supporting grid 2, seen from the direction of the drying
air A. In one example an inner part of the filter comprises
the supporting grid 2. Further, the border rib 17 may be
an inner frame 17, such that the supporting grid 2 is con-
nected to or is a part of the inner frame 21. Further, an
outer part of the filter may comprise the propping grid 4.
Further, the border rib 19 may be an outer frame 19, such
that the propping grid 4 is connected to or is a part of the
inner frame 21.

[0039] An alternative way to describe the drying air fil-
ter of FIG 1 and FIG 2 is that the drying air filter comprises
an inner part and an outer part. The inner part may com-
prise:

an inner frame 17 forming the air passage area;
supporting ribs 8 being connected to the inner frame
17 and extending across the air passage area; and
a filter mesh 3 being attached to the inner frame 17
and the supporting ribs 8 and extending across the
air passage area.
The supporting grid 2 may in this case correspond
to the supporting ribs 8. Alternatively, the supporting
grid 2 may correspond to the supporting ribs 8 and
the inner frame 17.

[0040] The outer part may comprise:

an outer frame 19; and

a propping ribs 9 being connected to the outer frame

19 and extending across the air passage area.

[0041] Each of the propping ribs 9 is crossing one of
the supporting ribs 8 at a respective crossing point XA
and XB. The propping grid 4 may in this case correspond
to the propping ribs 9. Alternatively, the propping grid 4
may correspond to the propping ribs 9 and the outer
frame 19.

[0042] Inanother example, FIG 3 illustrates, in a sche-
matic perspective view, an embodiment with one mesh
supporting grid and one propping grid during mounting
and FIG 4 illustrates, in a schematic perspective view,
the embodiment of FIG 3 with the two grids in a mounted
state with two contact portions. The drying air filter com-
prises:

a) a filter mesh 6,

b) a supporting grid 5 provided for supporting the
filter mesh 6 and comprising a supporting rib 11 and
supporting grid openings, which are at least partially
separated from each other by the supporting rib 11
and which define an air passage area for passing
through of the drying air A,

c) a propping grid 7 provided for propping up the
supporting grid 5, the propping grid 7 being arranged
downstream of the supporting grid 5, seen from the
direction of the drying air A, the propping grid 7 com-
prising a propping rib 13 and propping grid openings,
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which are atleast partially separated from each other
by the propping rib 13 and which are at least partially
provided for passing through of the drying air A,

d) wherein a contact portion XC is arranged to pro-
vide contact between the supporting rib 11 and the
propping rib 13 in order to prop up the respective
supporting rib 11. The contact portion XC may be
arranged at a crossing point, seen from the direction
ofthe drying air A, between the supporting rib 11 and
the respective propping rib 13.

[0043] In the further embodiment for a drying air filter
as shown in FIGs 3 and 4 a supporting grid 5 with a mesh
6 having a rectangular border rib 21 and a linear central
supporting rib 11, is placed onto a propping grid 7 having
a rectangular border rib 23 and a linear central propping
rib 13. Further, supporting grid openings are formed with-
in the supporting grid 5, separated from each other by
the supporting rib 11 and which define an air passage
area for passing through of the drying air A. Yet further,
propping grid openings are formed within the propping
grid 7, separated from each other by the propping rib 13.
The propping grid openings are at least partially provided
for passing through of the drying air A. As shown in FIG
4, acrossing point XC, which in this case is also a contact
portion XC, is formed between the supporting rib 11 and
the propping rib 13, for propping up the support grid 2 by
the propping grid 4. The angle between the crossing ribs
11 and 13is preferably 90°. This rectangular embodiment
is suitable for a linearly displaceable cleaning tool (further
explained below). The direction of the drying air is indi-
cated by the arrow A in FIG 4. Thus, the propping grid 7
is arranged downstream of the supporting grid 5, seen
from the direction of the drying air A. In one example an
inner part of the filter comprises the supporting grid 5.
Further, the border rib 21 may be an inner frame 21, such
that the supporting grid 5 is connected to or is a part of
the inner frame 21. Further, an outer part of the filter may
comprise the propping grid 7. Further, the border rib 23
may be an outer frame 23, such that the propping grid 7
is connected to or is a part of the inner frame 21.
[0044] An alternative way to describe the drying air fil-
ter of FIG 3 and FIG 4 is that the drying air filter comprises
an inner part and an outer part. The inner part may com-
prise:

an inner frame 21 forming the air passage area;

a supporting rib 11 being connected to the inner
frame 21 and extending across the air passage area;
and

a filter mesh 6 being attached to the inner frame 21
and the supporting rib 11 and extending across the
air passage area.

[0045] The supporting grid 5 may in this case corre-
spond to the supporting rib 11. Alternatively, the support-
ing grid 5 may correspond to the supporting rib 11 and
the inner frame 21.
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[0046] The outer part may comprise:

an outer frame 23; and

a propping rib 13 being connected to the outer frame
23 and extending across the air passage area.

[0047] The proppinggrid7 may in this case correspond
to the propping rib 13. Alternatively, the propping grid 7
may correspond to the propping rib 13 and the outer
frame 23. A contact portion XC is arranged at the crossing
point between the supporting rib 11 and the propping rib
13. In this case the contact portion XC is arranged in the
middle of the air passage area.

[0048] Although FIGs 3 and 4 only show one inner part
and one outer part, it should be understood that the drying
air filter may comprise two of the inner parts and two of
the outer parts, just as the embodiment described in re-
lation to FIGs 5 to 12. That is, the drying air filter com-
prises an inner shell having two of the described inner
parts facing each other, to form an intermediate space
between the two inner parts, and an outer shell having
two of the described outer parts facing each other each
other, such that when the filter 10 is closed, the two inner
parts are connected to each other in an airtight way with
an opening to let drying air A into the intermediate space,
such that the drying air A guided into the intermediate
space between the two inner parts is divided into two air
streams each flowing through the respective air passage
area (and thus the respective filter mesh 6) of the respec-
tive inner part before reaching the respective outer part.
Thus, fluff and other foreign material will be collected on
the inside, upstream, of the respective filter mesh 6 of
the respective inner part.

[0049] FIG 5to 7 each illustrate a schematic perspec-
tive view of a drying air filter 10 for a laundry dryer 50
(shown in FIG 12) according to a preferred embodiment
of the present invention. In FIG 5 the drying air filter 10
is in an opened or demounted state.

[0050] The drying air filter 10 comprises an outer shell
12 and an inner shell 14. The outer shell 12 includes a
first outer part 16 and a second outer part 18 which are
hinged to each other by means of a hinge 24 and can be
moved about that hinge 24 in a pivoting movement P3.
The inner shell 14 includes afirstinner part 20 comprising
an inner frame 20a and a mesh supporting grid 20b hav-
ing supporting ribs 34 supporting a filter mesh 32, and
further includes a second inner part 22 comprising an
inner frame 22a and a mesh supporting grid 22b having
supporting ribs 35 supporting another filter mesh 33.
Thereby an intermediate space is formed within the inner
shell between the first inner part and the second inner
part. The first inner part 20 and the second inner part 22
of the inner shell 14 may be hinged to each other by
means of a hinge 25 and can be moved about that hinge
25 in a pivoting movement P2. Other means to connect
the first inner part 20 and the second inner part 22 are
possible too.

[0051] The inner shell 14 and the outer shell 12 are
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removably and pivotably connected with each other by
means of a rotatable, preferably snapping or clipping,
connection of the hinge 25 of the inner shell 14 at the two
ends into two respective, in particular sleeve-like or hol-
low pin like, hinge bearings 41 at the outer shell 12, in
particular at the second outer part 18. Other means to
connect the inner shell 14 and the outer shell 12 are pos-
sible too.

[0052] Since the outer shell 12 and the inner shell 14
can be opened separately by their respective pivoting
movements P2 and P3 and they can be pivoted with re-
spect to each other by a pivoting movement P1, a high
degree of freedom of motion for cleaning of the filter
meshes 32 and 33 and the intermediate space between
the two filter meshes 32 and 33 from fluff or lint is
achieved.

[0053] The first outer frame 16a of the first outer part
16 as well as the second outer frame 18a of the second
outer part 18 each surrounds the corresponding first
propping grid 16b or second propping grid 18b, forming
a rim 60 or 61 of an air passage in which the propping
grid 16b or 18b is arranged.

[0054] The first inner frame 20a of the first inner part
20 as well as the second inner frame 22a of the second
inner part 22 each define the boundary of an air passage
for the drying air and each surround the corresponding
firstmesh supporting grid 20b or second mesh supporting
grid 22b, so that each mesh supporting grid 20b and 22b
with the corresponding mesh 32 or 33 extends across
the whole area of the air passage for the respective
stream of drying air. Thus, the supporting grid 20b or 22b
with the respective filter mesh 32 and 33 are arranged
within an air passage for the drying air.

[0055] In a closed state of the drying air filter 10, in
particular when mounted into its seat 90 in the laundry
dryer 50 (see FIG 12), the first outer part 16 and the first
inner part 20 are arranged substantially parallel to each
other and the second inner part 22 and the second outer
part 18 are arranged substantially parallel to each other
and the two inner parts 20 and 22 of the inner shell 14
may be (slightly) inclined to each other or also be ar-
ranged parallel to each other. The different parts, typically
the two outer parts 16 and 18 of the filter 10 are preferably
connected with each other in the closed state, for in-
stance by snapping or clipping means. A filter handle 15
is provided for handling the filter 10, in particular pulling
the filter 10 out of its seat 90 if needed.

[0056] In the closed state of the filter 10 and when the
filter 10 is mounted into its seat 90 in the laundry dryer
50, drying air A of the laundry dryer 50, typically moistured
drying air A coming from the drum 52 (see FIG 12), pass-
es into or is guided into the intermediate space between
the filter meshes 32 and 33. In the embodiment shown
the first outer part 16 comprises a perforated inlet plate
46 at its frame 16a and the first inner part 20 comprises
a slotted inlet grid 48 at its frame 20a for forming, in the
closed state of the filter 10, an inlet passage for the drying
air Ainto the filter 10 and the intermediate space between
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the two filter meshes 32 and 33.

[0057] The drying air A then passes or flows from this
intermediate space through the two flow paths or pas-
sages each constituted by the corresponding filter mesh
32 or 33, the corresponding supporting grid 20b or 22b
and the corresponding propping grid 16b or 18b, which
may be connected in series aerodynamically or regarding
the air flow, i.e. from the intermediate space inside of the
inner shell 14 through the inner shell 14 and the outer
shell 12 outwardly to the outside of the outer shell 12.
The filtered drying air exiting the filter 10 is then guided
to a different space inside the laundry dryer 50 for further
processing such as either removal of moisture by means
of a heat exchanger or heat pump and heating up the air
again and returning it as fresh drying air into the drum,
or simply for direct discharge into the environment. This
flow of the drying air A is indicated in FIG 5 by respective
arrows. Thus, the first propping grid 16b is arranged
downstream of the first supporting grid 20b, seen from
the direction of the drying air A. Further, the second prop-
ping grid 18b is arranged downstream of the second sup-
porting grid 22b, seen from the direction of the drying air
A.

[0058] There are several possible implementations of
arranging the respective filter mesh 32 or 33 in relation
to the respective supporting ribs 34 or 35 or in relation
to the respective first or second supporting grid 20b or
22b. The filter mesh 32 may be arranged upstream of
the supporting ribs 34 and/or the first supporting grid 20b,
seen from the direction of the drying air A, resting against,
or being fixed to, the supporting ribs 34 and/or the mesh
supporting grid 20b. Further, also the filter mesh 33 may
be arranged upstream of the supporting ribs 35 and/or
the mesh supporting grid 22b, resting against, or being
fixed to, the supporting ribs 35 and/or the mesh support-
ing grid 22b.

[0059] Inanotherexample, the filter mesh 32 is atleast
partly integrally arranged with the supporting ribs 34
and/or the mesh supporting grid 20b, such that filter mesh
32 is at least partly extending through the supporting ribs
34 and/or the mesh supporting grid 20b. That is, seen
from the direction of the drying air A, the supporting ribs
34 and/or the mesh supporting grid 20b, may be arranged
on the upstream side and the downstream side of the
filter mesh 32 and firmly holding the filter mesh. In a fur-
ther example, also the filtermesh 33 isintegrally arranged
with the supporting ribs 35 and/or the second mesh sup-
porting grid 22b. During production, the at least one sup-
porting grid 20b or 22b may be formed as a single-piece
part, for instance as injection moulded plastic part. In this
case the filter mesh 32 or 33 may be clamped between
afirst mould part with cavities forming the respective sup-
porting ribs 34 or 35 of the supporting grid 20b or 22b
and a second mould with or without corresponding cav-
ities forming the respective supporting ribs 34 or 35 of
the supporting grid 20b or 22b. Thus, molten plastic in-
troduced in the first mould part may, at least partly, pass
through the filter mesh 32 or 33 to the second mould part,
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thereby forming a rigid connection between the respec-
tive supporting ribs 34 or 35 of the supporting grid 20b
or 22b and the filter mesh 32 or 33.

[0060] During the passage through the drying air filter
10, the drying air A is filtered from fluff or lint or other
undesired particles, which may be created during drying
of the laundry or be general dirt or dust, by the filter mesh-
es 32 and 33. The filtered fluff or lint or filtration residue
stays partially in the intermediate space between the filter
meshes 32 and 33 or may fall or be sucked into a col-
lecting space inside the filter 10 and/or in the seat 90.
[0061] A significant part of the filtered particles or res-
idue such as fluff or flint stays, however, on the inner
surfaces of the filter meshes 32 and 33 and sticks thereto.
Therefore, a mechanical cleaning, such as scraping or
wiping off, of the filter meshes 32 and 33, for removal of
the filtered polluting material such as fluff or lint, sticking
to the surfaces of the filter meshes 32 and 33, is needed
or at least beneficial at regular intervals after operation
of the dryer to not obstruct the flow of air by the polluted
filter meshes 32 and 33.

[0062] This cleaning action or removal of the fluff or
lint sticking to the surfaces of the filter meshes 32 and
33, which are opposing each other, may, in one embod-
iment of the invention, be achieved in a conventional way
by dismounting or detaching the filter 10 from its seat 90
in the laundry dryer 50 and opening the outer shell 12
and then the inner shell 14 of the filter 10 as to make the
filter meshes 32 and 33 accessible and using the fingers
or a tool for scratching the dirt layer or sticking fluff or lint
off the filter meshes 32 and 33.

[0063] In the preferred embodiment according to the
invention shown in the drawings, a cleaning tool (or
scratching tool, wiper, scraper) 36 is associated with or
contained by the drying filter 10, preferably arranged, in
particular removably arranged, within the inner shell 14
(in the closed state of the filter 10). The cleaning tool 36
is shown attached to the inner part 22 of the inner shell
14 in a resting state in FIGs 5 and 6 and in a detached
state in more detail in FIG 8. The cleaning tool 36 can be
moved across at least one, preferably both, of the filter
meshes 32 and 33 in a cleaning movement parallel to
the mesh surface. For removing or scratching off or wip-
ing off the fluff, lint of other filter residue from the surface
of the filter mesh 32 and 33 in situ, the cleaning tool 36
has two cleaning (or: scratching, wiping) contours 37 at
opposite sides.

[0064] Each cleaning contour 37, in the closed state
of the drying air filter 10, swipes or glides across the sur-
face of the corresponding filter mesh 32 and 33 during
the cleaning movement in forward and backward direc-
tion, so that during the cleaning movement the cleaning
tool 36 with its cleaning contours 37 cleans the surfaces
of both filter meshes 32 and 33 simultaneously, thereby
removing fluff and lint, in general foreign particles, from
the filter meshes 32 and 33 at the same time.

[0065] In the embodiment shown the cleaning move-
ment is a rotating (or: pivoting) movement about an axis
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of rotation defined by an axle 42 arranged at the inner
part 22 or inner shell 14, wherein the cleaning tool 36 is
formed as a two-arm lever rotatably attached to the axle
42 by means of an axle bearing 39. The lever part with
the cleaning contours 37 is arranged on one side of the
axle bearing 39, and on the other side the cleaning tool
36 comprises a tool handle 38 for gripping and actuating
the cleaning tool 36 in the cleaning movement is ar-
ranged. The axle 42 is, in the closed state of the inner
shell 14, received and stabilized by an axle counterpart
44 at the other inner part 20 of the inner shell 14.
[0066] The area to be cleaned by the cleaning tool 36
is, therefore, a circular sector with the axle 42 defining
the centre and the radial length of the cleaning contour
37 basically defining the radius of the circular sector. This
circular sector preferably corresponds to the air passage
for the drying air. The circular sector area to be cleaned
is, thus, also defined and matched by the supporting grids
20b and 22b both of which comprising or are connected
to a circular arc shaped border rib 30 or 31 of the inner
frame 20a or 22a having the axle 42 as the centre in the
closed state and having a radius adapted to the radial
length of the cleaning tool 36 or its cleaning contour 37
and the supporting ribs 34 or 35 arranged within (see for
instance FIG 11). In other words, the respective air pas-
sage area is the area the cleaning tool 36 is configured
to clean.

[0067] When the filter 10 is closed, the border rib 30
ofthefirstinner part20 and the borderrib 31 of the second
inner part 22 are connected to each other in an airtight
way, such that the drying air A coming from the drum 52,
guided into the intermediate space between the filter
meshes 32 and 33, only can exit the filter 10 through the
respective air passage area of the respective filter mesh-
es 32 and 33, as explained above. When the filter 10 is
closed, a rigid connection is obtained between the first
inner part 20 and the second inner part 22, along the
border ribs 30 and 31 and at the point of the axle 42 and
the counterpart of the axle 44. The border ribs 30 and 31
may also act as guide rails or surfaces for the cleaning
tool 36 to assist the cleaning movement of the cleaning
tool 36. As can be seen in FIGs 5to 7 and 10, the circular
sector area surrounded or delimited by the border rib 30
or 31 of the inner frame 20a or 22a and by a preferably
linear, inner rim 70 or 71 of the inner frame 20a or 22a
may be semi-circular or have an opening angle of about
180°, but may also have a smaller or larger opening an-
gle. The air passage area may have another shape than
semi-circular. For example, the air passage area may be
polygonal. Further, the air passage area may be rectan-
gular, as illustrated in FIG 3 and FIG 4.

[0068] FIG 10depicts anembodiment ofthe supporting
grids 20b and 22b and the inner shell 14 in more detail.
The two supporting grids 20b and 22b of the inner parts
20 and 22 may be configured to be mirror-symmetrical
to each other and/or congruent when pivoted towards
each other about the hinge 25 in the closed state, but
may also be not symmetrical to each other.
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[0069] Each supporting grid 20b and 22b comprises
the arc shaped border rib 30 or 31 enclosing a circular
sector supporting area with a plurality of preferably linear
or straight supporting ribs 34 or 35 supporting the filter
mesh 32 or 33.

[0070] The circular sector supporting area of each sup-
porting grid 20b and 22b is divided into several grid cells
C1 to C7 by the supporting ribs 34 or 35. Each grid cell
C1 to C7 forms a respective supporting grid opening 27
or 29 surrounded or delimited by corresponding support-
ing ribs 34 or 35 or partially by the border rib 30 or 31 or
partially by the inner rim 70 or 71 of the frame 20a or 22a
respectively. The grid cells C1 to C7 are preferably es-
sentially polygonal, in particular trigonal or quadrilateral,
wherein straight edges of the polygonal cells C1 to C7
are formed by the supporting ribs 34 or 35 and curved
edges are formed by the border ribs 30 and 31.

[0071] In a strip section between the inner rim 70 and
71 onone hand and along supporting rib 34 or 35 running
parallel to the inner rim 70 or 71, on the other hand, there
are arranged, as seen from the border rib 30 or 31 in-
wards, a parallelogram shaped grid cell C1, followed by
atriangular shaped grid cell C2 and again a parallelogram
shaped grid cell C3 following upon each other and be-
tween the two grid cells C3 a central trapezoidal grid cell
C4 is formed.

[0072] Between the border rib 30 or 31 on one hand
and the long supporting rib 34 or 35 running parallel to
the inner rim 70 or 71 on the other hand further grid cells
C5 to C7 are formed, jointly defining the respective air
passage. In the embodiment shown a central trapezoidal
grid cell C5 adjacent to the grid cell C4 and forming a
hexagon with the grid cell C4 and three further trapezoidal
grid cells C5 to C7 around the central grid cell C5 and
arranged between the supporting ribs surrounding the
grid cell C5 and the border rib 30 or 31 are provided. The
linear supporting ribs 34 or 35 are arranged at corre-
sponding interior angles of the polygons, typically in a
range between 60° and 120°, and meet in corresponding
connection points or portions to form these various grid
cells C1 to C7.

[0073] The area corresponding to the sum of the indi-
vidual areas of the cells C1 to C7 without the surface
areas of the supporting ribs 34 and 35, i.e. the accumu-
lated areas of the supporting grid openings 27 or 29,
forms the air passage area or cross-section for the drying
air, in which the supporting grid 20b or 22b with the mesh
32 or 33 is arranged. The ratio of the surface area of the
supporting ribs to the air passage area of all cells, in
particular C1 to C7, or supporting grid openings 27 or 29
for each supporting grid is at most 0.1, preferably at most
0.01, to achieve a low obstruction of the air flow by the
supporting grid.

[0074] Such an irregular grid structure for the support-
ing grid 20b or 22b with cells formed by different polygons
with three or four edges formed by the linear supporting
ribs or rims or one side by the curved border ribs, is me-
chanically stable and can be manufactured easily and
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has a low air flow resistance. The smaller cells C1, C2,
C3 and C4 or, in other words, the higher density of sup-
porting ribs 34 or 35 closer to the axle 42 of the cleaning
tool better compensates the forces exerted by the clean-
ing tooland transferred through the axle 42 or counterpart
44 into the supporting grid. The cells C1 to C7 in the
embodiment of FIG 10 are arranged in a mirror symmet-
rical way with respect to a central axis. It is also possible
to have a non-symmetrical cell structure or grid for the
supporting grids (not shown).

[0075] Inembodiments not shown, the cleaning move-
ment of the cleaning tool may also be translational or a
combination of translation(s) and rotation(s), for instance
as disclosed in the prior art mentioned above WO
2018/121869 A1 or WO 2018/121872 A1. The areas of
the filter meshes and the supporting grids as well as the
propping grids and their respective grid cells defining the
air passages are then modified accordingly. The cleaning
tool does not have to be arranged symmetrically with
regard to the supporting grid or area of the filter mesh to
be cleaned (as shown in FIG 10 for instance), but can
also be arranged asymmetrically. Also, instead of or in
addition to manually operating the cleaning tool it is also
possible to use an automated actuation for the cleaning
movement, for instance by means of an electric motor.
[0076] During the removal of the filter residue and fluff
and lint from the surface of the filter meshes 32 and 33
an external cleaning tool, but in particular the cleaning
tool 36 with its clearing contour 37 exerts cleaning forces
onto both filter meshes 32 and 33 and the supporting
grids 20b and 22b supporting the filter meshes 32 and
33. The filter mesh 32 or 33 is typically thin and flexible
and cannot withstand these cleaning forces without de-
formation. Without a rigid support by the supporting grid
20b or 22b, the filter mesh 32 or 33 would be locally de-
formed and not be homogeneously cleaned any more.
Therefore, a (significant) deformation of the supporting
grid 20b or 22b and thus the filter mesh 32 or 33 supported
by the supporting grid 20b or 22b caused by the cleaning
tool 36 shall be avoided, so as to allow for efficient clean-
ing of the filter.

[0077] This could be achieved by providing rigid sup-
porting ribs of a large cross-section and of low deforma-
bility. However, the rigid support of the filter meshes 32
and 33 by the corresponding supporting grids 20b and
22bin order to avoid deformation by cleaning forces must
not, on the other hand, deteriorate the air flow and flow
resistance of the drying air filter 10 significantly.

[0078] Now, according to embodiments of the inven-
tion, a rigid support of the supporting grids 20b and 22b
of the inner shell 14 such as shown in FIG 10, is provided
by propping up (or: carrying, back supporting) each sup-
porting grid 20b or 22b by a respective propping grid 16b
or 18b of the outer parts 16 and 18 at the rear side op-
posing the front side with the filter mesh 32 or 33. Exem-
plary embodiments of propping grids 16b or 18b are
shown in FIGs 5, 6, 7, 9 and 11.

[0079] FIG 9 depicts an embodiment of the propping
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grids 16b and 18b and the outer shell 12 in more detail.
The two propping grids 16b and 18b of the outer parts
16 and 18 may be configured to be mirror-symmetrical
to each other and/or congruent when pivoted towards
each other about the hinge 24 in the closed state, but
may also be not symmetrical to each other.

[0080] The respective outer frame 16a and 18a com-
prises a respective inner rim 60 or 61 surrounding an
approximately trapezoidal air passage, in which the prop-
ping grid 16b or 18b is arranged. Each propping grid 16b
and 18b comprises a plurality of preferably linear or
straight propping ribs 26 or 28 which separate or divide
the area surrounded by the inner rim 60 or 61 into several
grid cells B1to B7. Each grid cell B1 to B7 of the propping
grids 16b or 18b forms arespective propping grid opening
66 or 68 surrounded or delimited by corresponding prop-
ping ribs 26 or 28 or partially by the inner rim 60 or 61 of
the outer frame 16a or 18a respectively. The grid cells
B1to B7 of the propping grids 16b and 18b are preferably
essentially polygonal, in particular trigonal or quadrilat-
eral, wherein straight edges of the polygonal cells B1 to
B7 are formed by the propping ribs 26 or 28 and straight
and partly curved edges are formed by the inner rims 60
or 61. The propping grid openings 66 and 68 are at least
partially provided for passing through of the drying air A.
[0081] Two long linear main propping ribs 26 or 28 run-
ning orthogonally to each other and meeting about in the
centre of the propping grid 16b divide the grid in four
sections and two further linear and inclined propping ribs
26 or 28 divide these sections further. This results in a
grid structure with the seven grid cells B1 to B7 in the
exemplary embodiment shown. On one side of the longer
main propping rib 26 or 28, as seen from the inner rim
60 or 61 inwards, a trapezoidal cell B1 is followed by a
triangular cell B2 and another triangular cell B3, which is
separated from the cell B2 by the second main propping
rib 26 or 28, and another trapezoidal cell B4.

[0082] On the other side of the longer main propping
rib 26 or 28, as seen from the inner rim 60 or 61 inwards,
a triangular cell B5 is followed by an approximately pen-
tagonal cell B6 and another approximately pentagonal
cell B7, which is separated from the cell B6 by the second
main propping rib 26 or 28, and then another triangular
cell B8.

[0083] Inthe embodiments shown, both grids, the sup-
porting and the propping grids, are constructed as irreg-
ular grid or cell pattern composed of at least approxi-
mately polygonal shapes, which provides a good stability
of the grids. However, the geometric grid structures or
cell patterns of the propping grids 16B and 18b on one
hand and the supporting grids 20b and 22b differ signif-
icantly from each other.

[0084] When the propping grids 16b and 18b of FIG 9
and the supporting grids 20b and 22b of FIG 10 are
brought into the mounted state with respect to each other
by closing the inner shell 14 and the outer shell 12 or the
filter parts 16 and 18 and 20 and 22, a configuration arises
as shownin FIG 11 just for the inner part 22 and the outer



19 EP 4 438 800 A1 20

part 16, which however results in the same way also for
the inner part 20 and the outer part 16, although not
shown explicitly.

[0085] The supporting grid 22b (or 20b) and its corre-
sponding propping grid 18b (or 16b), due to the different
grid structures or cell patterns, overlap at crossing points
(or: crossing areas), seen from the direction of the drying
air A, in the embodiment shown in particular crossing
points X1 to X7, of the supporting ribs 35 (or 34) and their
respective propping ribs 28 (or 26).

[0086] Atleastone ofthe crossing points X1 to X7 com-
prises an engaging portion or a contact portion arranged
between the respective supporting rib 34 or 35 and the
respective propping rib 26 or 28 to prop up the respective
supporting rib 34 or 35.

[0087] Preferably, at least two of the crossing points
X1 to X7 comprise contact portions arranged between
the respective supporting rib 34 or 35 and the respective
propping rib 26 or 28 in order to obtain a robust support
to the mesh supporting grid 22b (or 20b).

[0088] More preferably, at least three of the crossing
points X1 to X7 comprise engaging or contact portions
arranged between the respective supporting rib 34 or 35
and the respective propping rib 26 or 28 in order to obtain
arobust support to the mesh supporting grid 22b (or 20b).
[0089] Ingeneral, one, two, three or even more contact
portions or area or engaging portion are provided be-
tween the propping grid and the respective supporting
grid for propping up the supporting grid, preferably at
crossing points or areas between respective ribs of the
two grids.

[0090] Each engaging or contact portion is preferably
formed by a protrusion of at least one of the two grids,
preferably at least one of the two ribs crossing at the
respective crossing point, which protrusion, in the mount-
ed state of the supporting grid and the propping grid, gets
into contact with the other grid or rib.

[0091] In the exemplary embodiments shown, in par-
ticular in FIGs 10 and 11, engaging or contact portions
are provided preferably at the crossing points X1, X3 and
X6 by means of protrusions 45 at the supporting ribs 34
of the supporting grid 20b which come into contact with
propping ribs of the propping grid 16b and protrusions
47 at the supporting ribs 35 of the supporting grid 22b
which come into contact with propping ribs of the prop-
ping grid 16b.

[0092] Inthe example shown in FIG 10 the protrusions
45 and 47 are formed at the supporting ribs 34 or 35
surrounding the inner grid cell C5 at three different sup-
porting ribs 34 or 35 and these protrusions will then be
located at the crossing points X1, X3 and X6 in FIG 11.
[0093] Thus, generalizing, the contact portions are
preferably arranged within an inner area of the air pas-
sage area defined by all the supporting grid openings 26
or 27 or the grid cells C1 to C7 where typically the defor-
mation of the supporting grid might be higher without the
propping grid. The cleaning area which the cleaning tool
cleans is typically the whole air passage area or at least
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a major part of it. The inner area is the inner cell C5 in
the embodiment of FIG 10 but can of course be shaped
and arranged differently depending on the air passage
area and the cleaning tool.

[0094] Preferably the inner area or the air passage ar-
ea where most of or all contact portions are located is
positioned between 1/4 and 3/4, preferably between 1/3
and 2/3, of at least one diameter of the air passage or
cleaning area.

[0095] Inanexample, atleast one engaging or contact
portion is positioned between a third and two thirds of
the radius of the air passage area or ofthe length between
the border rib 30 or 31 and the axle 42. In particular,
within this range, the need for support is higher than clos-
er to the inner frames 20a and 22a and/or to the border
rib 30 or 31 or the axle 42 where support is already ob-
tained by the connection between the first inner part 20
and the second inner part 22 of the inner shell 14 when
the filter 10 is closed.

[0096] However, the number and locations of the en-
gaging or contact portions may be chosen differently, al-
so higher than three and/or at different positions and dif-
ferent crossing points alternatively or in addition. Also
the contact portions do not need to be formed by separate
protrusions. Itis also even possible to introduce separate
contact portions to be mounted as separate pieces be-
tween the ribs.

[0097] In particular, several propping ribs 28 (or 26) of
the propping grid 18b (or 16b) each cross at least one
respective supporting rib 35 (or 34) of the supporting grid
22b (20b) at a respective crossing point X1 to X7 and
wherein, at least one of the crossing points X1 to X7
comprises an engaging portion arranged between the
respective supporting rib 34, 35 and the respective prop-
ping rib 26, 28 to prop up the respective supporting rib
34, 35.

[0098] At the crossing points X1 to X7, at least the
crossing points X1, X3 and X6 with the contact portions,
the supporting ribs and the propping ribs include rather
large angles selected from a range of 45° to 90°, prefer-
ably different (interior) angles. For instance, at the cross-
ing point X1 the (interior) angle o may be 90°, at the
crossing point X3 the (interior) angle  may be around
65° to 85° and at the crossing point X6 the (interior) angle
y may be around 95° to 110°.

[0099] By these rather steep crossing directions or (in-
terior) angles preferably close to 90° between the sup-
porting ribs and their propping ribs at the engaging or
contact portions of the crossing points X1, X3 and X6 a
considerable amount of (cleaning) force components are
compensated transversally to the supporting ribs. There-
fore, the supporting grid is propped up by the propping
grid in force directions or regarding cleaning force com-
ponents not only longitudinally or along the supporting
ribs, but also transversally or perpendicular to the longi-
tudinal direction of the supporting ribs.

[0100] Due to the varying different interior angles, for
example a, B ory, which is a consequence of the different
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irregular grid structures or cell patterns of the two over-
lapping grids, the supporting grid and the propping grid,
the (cleaning) forces are also distributed in a rather even
or uniform way over the whole grid surface.

[0101] The cross-sections of the supporting ribs or the
propping ribs may be circular or polygonal or at least
partially be streamlined for a low air flow resistance, for
instance be elongated with the longer dimension extend-
ing along the air flow or perpendicular to a grid plane.
The contact area between the ribs at the respective en-
gaging portion may be punctiform for instance, if the
cross-sections of both contacting ribs are both circular
or of curved convex shape. The contact areas may also
be contact lines, in particular linear contact lines, if the
cross-section of one of the contacting ribs is circular or
of curved convex shape and the cross-section of the other
contactingrib has aflatedge and thus therib a flat surface
facing the other contacting rib.

[0102] Atleast one engaging or contact point may be
a two-dimensional contact area, if the cross-sections of
the two contacting ribs are adapted or complementary in
shape or the opposing contacting surfaces contact each
other in a complementary manner. For example, at the
atleast one engaging or contact point, either the propping
rib 26 or 28 or the supporting rib 34 or 35 may be provided
with at least one protrusion or hook to engage with the
counterpart rib. The counterpart rib may have a recess,
edge or cavity to receive the at least one protrusion or
hook. Furthermore, the surfaces of the adjacent support-
ing ribs and propping ribs may at least at the contact
portions as points of contact be of a material of high fric-
tion to reduce the danger of sliding against each other
when the cleaning tool is moving.

[0103] The force compensation effect may, thus, be
increased by providing a shape-locking connection at at
least one contact portion between the supporting rib and
the corresponding propping rib, for instance by providing
a protrusion at one of the ribs and a recess at the other
rib receiving the protrusion at the crossing point (or the
protrusion engaging in the recess) as a special form of
(partially) complementary opposing surfaces. For in-
stance, the protrusion or hook of one rib may grab around
an edge of the other rib. The shape-locking may even be
supplemented by a snapping or clipping configuration of
the protrusion and the recess.

[0104] Additionally, the supporting grid and the adja-
cent propping grid may be connected by at least one
fastening device, in particular snapping device toincreas-
es the stability of said supporting grids and minimise the
deformation of the supporting grids by the cleaning tool
even further. The snapping device may in particular be
arranged at the contact portions, but also at the edges
of the grids outside of the air passages.

[0105] FIG 12 illustrates a schematic partial perspec-
tive view of the laundry dryer 50 with the drying air filter
10 according to a preferred embodiment of the present
invention.

[0106] The laundry dryer 50 includes a laundry drum
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52. Anopeningframe 54 is arranged in front of the laundry
drum 52. The drying air filter 10 is inserted in a seat 90
in the lower part of the opening frame 54. The air stream
from the laundry drum 52 may enter the drying air filter
10 through the perforated inlet plate 46 of the first outer
part 16 and the slotted inlet grid 48 of the first inner part
20. The air stream leaves the laundry drum 52 through
the filter mesh 32. The user can easily access the tool
handle 38 of the cleaning tool 36 without removing the
drying air filter 10 from the laundry dryer 50. The cleaning
tool 36 is arranged preferably just beneath the top side
of the drying air filter 10. Further, the air stream from the
laundry drum 52 may enter the drying air filter 10 through
the opening of the top side of the drying air filter 10, where
the cleaning tool 36 is arranged, between the first inner
part 20 and the second inner part 22.

[0107] Inthe laundry dryer 50 of the condense type the
drying air filter 10 is arranged in an air channel between
the laundry drum 52 and a condenser. In the laundry
dryer 50 of the heat pump type the drying air filter 10 is
arranged in the air channel between the laundry drum 52
and a heat exchanger or the condenser. In the laundry
dryer 50 of the vented air type the drying air filter 10 is
arranged in the air channel between the laundry drum 52
and an air exhaust.

[0108] Without loss of generality, the inner parts 20
and 22 or the outer parts 16 and 18 with their respective
frames 16a, 18a, 20a and 22a and the corresponding
grids 16b, 18b, 20b and 22b, respectively, may be formed
as single-piece parts in each case, for instance as injec-
tion moulded plastic parts.

[0109] The invention is by no means limited by or to
the exemplary embodiments. Various other embodi-
ments are possible also and fall within the scope of the
invention.

[0110] For instance, the filter does not need to com-
prise four main components 16 and 18 and 20 and 22 or
two shells 12 and 14 at all. It may be sufficient, in an
alternative embodiment, to have just two filter parts, for
instance the parts 18 and 22, one having a mesh sup-
porting grid carrying a filter mesh and the other having a
propping grid, wherein the ribs of the two grids are con-
tacted at various crossing points according to the inven-
tion, and one of the supporting grids supporting the filter
mesh.

[0111] The cleaning tool for wiping or scraping the filter
mesh may be mounted to one of the two filter parts, pref-
erably the one carrying the filter mesh, but also to another
of the filter parts. But a cleaning tool may also not be
present or installed within or at the filter at all, as the
special force compensation provided by the two contact-
ing grids according to the invention may also be useful
when a user scrapes over the filter mesh(es) with the
hand or an external tool.

[0112] Furthermore, the elements or components of
the filter, in particular the first and second outer parts 16
and 18 and the first and second inner parts 20 and 22 or
the two filter elements in the alternative embodiment, do



23 EP 4 438 800 A1 24

not need to be pivotably connected with or hinged to each
other, but may, for instance, also be connected as to be
mounted and dismounted by an essentially linear mount-
ing movement or in a stacking way. For instance, in an
alternative embodiment the outer shell 12 and the inner
shell 14 may be formed as bags in each case, wherein
the inner shell 14 is nested or nestable inside the outer
shell 12. In this case, at least the inner hinge 25 is not
necessarily required. If the inner shell 14 can be linearly
inserted into the outer shell 12, then the outer hinge 24
is not necessarily required either.

[0113] Also, the outer part and the inner part 16 and
20 or 18 and 22 of one or both shells 12 and 14 or the
two filter parts in the alternative embodiment may be rig-
idly fixed to each other or even be made as an integral
part for instance by two step moulding, thus reducing the
possibility for pivoting or other movement with respect to
each other.

[0114] A collecting space for the fluff or lint may be
formed not only between two filter parts, such as between
the two inner parts 20 and 22 of the inner shell 14 and
their filter meshes 32 and 33, but also between a filter
part and the seat for the filter in the laundry dryer housing
such as the opening frame or the base.

[0115] Also, further filter meshes (not shown) may be
provided at the propping grids 16b and 18b. The respec-
tive further filter mesh may be arranged upstream of the
respective propping grid 16b or 18b. However, in another
example, each of the further filter meshes are integrally
arranged with the respective propping grids 16b or 18b,
such that the respective filter mesh is at least partly ex-
tending through the respective propping grid 16b or 18b.
That is, seen from the direction of the drying air A, the
respective propping grid 16b and 18b is surrounding the
respective further filter mesh on the upstream side and
the downstream side of the further filter mesh. Thus, the
arrangement of the respective further filter mesh in rela-
tion to the respective propping grid 16b or 18b, is similar
to the arrangement of the respective filter mesh 32 or 33
in relation to the respective mesh supporting grid 20b or
22b.

[0116] Although FIGs 1 and 2 and FIGs 3 and 4 only
show one inner part and one outer part, it should be un-
derstood that the drying air filter may comprise two of the
inner parts and two of the outer parts, just as the embod-
iment described in relation to FIGs 5 to 12. That is, the
drying air filter comprises an inner shell having two of the
described inner parts facing each other, to form an inter-
mediate space between the two inner parts, and an outer
shell having two of the described outer parts facing each
other each other, such that when the filter 10 is closed,
the two inner parts are connected to each other in an
airtight way with an opening to let drying air A into the
intermediate space, such that the drying air A guided into
the intermediate space between the two inner parts is
divided into two air streams each flowing through the re-
spective air passage area (and thus the respective filter
mesh 6) of the respective inner part before reaching the
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respective outer part. Thus, fluff and other foreign mate-
rial will be collected on the inside, upstream, of the re-
spective filter mesh 6 of the respective inner part.
[0117] The filter mesh, for instance 6, 32 and 33, may
in all embodiments, as shown, be arranged and support-
ed on one side, preferably a top side or outer side, of the
supporting rib(s) or supporting grid, and the propping
rib(s) or propping grid be arranged on the opposite side,
preferably a lower side or outer side, of the supporting
rib(s) or supporting grid.

[0118] The filter mesh may however, alternatively or
additionally, in embodiments not explicitly shown, also
be arranged or supported, atleast partially, in a recessed
manner or being offset or displaced from an outer surface
or side of the supporting rib(s) or supporting grid, for in-
stance be arranged inside the supporting grid opening(s)
and in particular be supported at its respective edge by
the supporting rib(s), in particular at a respective side
section of the supporting rib(s) delimiting the respective
supporting grid opening.

[0119] Yetfurther, the drying airfilter, as shown in FIGs
1 and 2 or FIGs 3 and 4, is illustrated to show an alter-
native way to arrange the supporting grid, the inner frame,
the propping grid and the outer frame, compared to FIGs
5to0 12. Although not shown, the drying air filter, as shown
in FIGs 1 and 2 or FIGs 3 and 4, may comprise other
features mentioned in relation to the description of FIGs
5to 12.

List of reference numerals

[0120]

2 mesh supporting grid
3 filter mesh

4 propping grid

5 mesh supporting grid
6 filter mesh

7 propping grid

8 supporting ribs

9 propping ribs

10 drying air filter

11 supporting ribs

12 outer shell

13 propping ribs

14 inner shell

15 filter handle

16 first outer part

16a outer frame

16b propping grid

17 border rib/ inner frame
18 second outer part
18a outer frame

18b propping grid

19 border rib/ outer frame
20 first inner part

20a inner frame

20b mesh supporting grid
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21 border rib/ inner frame
22 second inner part

22a inner frame

22b mesh supporting grid
23 border rib/ outer frame
24, 25 hinge

26 propping ribs

27 supporting grid openings
28 propping ribs

29 supporting grid openings
30, 31 border rib

32,33 filter mesh

34, 35 supporting ribs

36 cleaning tool

37 cleaning contour

38 tool handle

39 axle bearing

41 hinge bearing

42 axle

44 counterpart of the axle
45 protrusion

46 perforated inlet plate
47 protrusion

48 slotted inlet grid

50 laundry dryer

52 laundry drum

53 opening

54 opening frame

60, 61 inner rim

66 propping grid openings
68 propping grid openings
70, 71 inner rim

90 filter seat

A drying air

B1to B7 grid cell

C1to C7 grid cell

DM demounting movement
P1, P2, P3 pivoting movement

X1 to X7 crossing points

X1, X3, X6 contact portion and crossing point
XA, XB, XC  contact portion and crossing point
o, B,y (interior) angle

Claims

1. A drying air filter (10) for a laundry dryer (50) com-
prising

a) at least one filter mesh (3, 6, 32, 33)

b) at least one supporting grid (2, 5, 20b, 22b)
provided for supporting the filter mesh (3, 6, 32,
33) and comprising at least one supporting rib
(8,11, 34, 35) and supporting grid openings (27,
29), which are at least partially separated from
each other by at least one or more of the at least
one supporting rib (8, 11, 34, 35) and which de-
fine an air passage area for passing through of
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the drying air (A),

c) at least one propping grid (4, 7, 16b, 18b)
provided for propping up the at least one sup-
porting grid (2, 5, 20b, 22b), the at least one
propping grid (4, 7, 16b, 18b) comprising at least
one propping rib (9, 13, 26, 28) and propping
grid openings (66, 68), which are at least par-
tially separated from each other by at least one
or more of the propping ribs (9, 13, 26, 28) and
which are at least partially provided for passing
through of the drying air (A),

d) wherein at least one contact portion (45, 47,
X1, X3, X6, XA, XB, XC) is arranged to provide
contact between at least one supporting rib (8,
11, 34, 35) and at least one propping rib (9, 13,
26, 28) in order to prop up the respective sup-
porting rib (8, 11, 34, 35).

The drying air filter of claim 1, wherein at least one
contact portion (45, 47, X1, X3, X6, XA, XB, XC)
comprises at least one protrusion (45, 47) at the re-
spective supporting rib and/or the respective prop-
ping rib.

The drying air filter of claim 1 or claim 2,

wherein at least one or several of the propping
ribs (9, 13, 26, 28) of the at least one propping
grid (4, 7, 16b, 18b) crosses or cross at least
one or several of the at least one supporting rib
(8, 11, 34, 35) of the at least one supporting grid
(2, 5, 20b, 22b) at at least one respective cross-
ing point (X1 to X7, XA, XB, XC), seen from the
direction of the drying air (A), and

wherein at least one or each contact portion (45,
47, X1, X3, X6, XA, XB, XC) is arranged at a
corresponding crossing point (X1, X3, X6, XA,
XB, XC).

The drying air filter (10) of claim 3, wherein, at least
at a crossing point (X1, X3, X6, XA, XB, XC) where
a contact portion is arranged, an angle (o, B or v)
between the crossing propping rib and supporting
rib is selected from aninterval between 60° and 120°,
in particular 80° to 100°, preferably 90°.

The drying air filter (10) of any of the preceding
claims, wherein, in at least one contact portion (45,
47,X1, X3, X6, XA, XB, XC), a shape-locking contact
is provided.

The drying air filter (10) of any of the preceding
claims, further comprising an outer shell (12) having
a first outer part (16) and a second outer part (18)
an inner shell (14) having a first inner part (20) and
a second inner part (22),

wherein each of the inner parts (20 and 22) of
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the inner shell (14) comprises one of the at least
one supporting grid (20b and 22b) supporting at
least one of the at least one filter meshes (32,
33),

wherein each of the outer parts (16 and 18) of
the outer shell (12) comprises one of the at least
one propping grids (16b and 18b) for propping
up the respective supporting grid (20b and 22b)
of the respective inner part (20, 22).

The drying air filter (10) of claim 6, the first inner part
(20) having a first inner frame (20a) forming a first
inner air passage and the second inner part (22) hav-
ing a second inner frame (22a) forming a second
inner air passage, the inner shell (14) being arranged
such that, in a closed state of the drying air filter (10),
the firstinner frame (20a) and the second inner frame
(22a) engage with each other to form the inner shell
(14), the first supporting grid (20b) being connected
to or being part of the first inner frame (20a), extend-
ing across the first inner air passage, the second
supporting grid (22b) being connected to or being
part of the second inner frame (22a), extending
across the second inner air passage.

The drying air filter (10) of any of the preceding
claims, further comprising a cleaning tool (36) for
cleaning, in particular wiping or scraping, the or each
filter mesh (32, 33) in a cleaning movement across
acleaning area of the atleast one or each filter mesh,
preferably a rotatory or pivoting cleaning movement
about a rotational axis (42, 44) or a translational or
a combination of rotatory and translational cleaning
movement, wherein the cleaning area is at least a
part of or corresponds to the air passage area de-
fined by the support grid openings of at least one
supporting grid.

The drying air filter (10) of claim 6 or 7 in combination
with claim 8, wherein the cleaning tool is arranged,
atleast partly, in an intermediate space between the
first inner part (20) and the second inner part (22)
and/or between the two filter meshes for simultane-
ously cleaning both filter meshes.

The drying air filter of any of the preceding claims,
wherein the at least one contact portion is arranged
within an inner area of the air passage area defined
by the support grid openings of at least one support-
ing grid, wherein the inner area preferably extends
within one fourth and three fourths, preferably be-
tween one third and two thirds, of at least one diam-
eter of the air passage area.

The drying air filter of any of the preceding claims,

wherein the filter mesh (3, 6, 32, 33) is arranged on
afirst side, preferably a first outer side, of the atleast
one supporting rib (8, 11, 34, 35) of the supporting
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grid (20b, 22b) and wherein the at least one propping
rib (9, 13, 26, 28) props up the respective at least
one supporting rib (8, 11, 34, 35) at a second side,
preferably a second outer side, opposite to the first
side, of the atleast one supportingrib (8, 11, 34, 35).

The drying air filter of any of the preceding claims,
wherein the filter mesh is supported, atleast partially,
on an outer side of the supporting grid or supporting
rib(s) and/or wherein the filter mesh is, at least par-
tially, offset from an outer side of the supporting grid
and/or arranged inside the supporting grid open-
ing(s) and preferably supported at its respective
edge by the supporting rib(s), in particular by a re-
spective side section of the supporting rib(s) delim-
iting the respective supporting grid opening.

The drying air filter of any of the preceding claims,
wherein the at least one propping grid or propping
rib is arranged downstream of the at least one sup-
porting grid (2, 5, 20b, 22b), seen from the direction
of the drying air (A) and/or wherein the at least one
propping grid is arranged on an outer side of the at
least one supporting grid.

A laundry dryer (50) comprising at least one drying
airfilter (10) according to any of the preceding claims,
wherein the drying air filter (10) is preferably detach-
ably arranged in a seat (90) of an opening frame (54)
of the dryer (50).
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