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(67)  The presentinvention relates to a drying air filter
(10) for a laundry dryer (40). The drying air filter (10)
comprises an outer shell (12) and an inner shell (14),
wherein the outer shell (12) encloses the inner shell (14)
in a closed state of the drying air filter (10). The outer
shell (12) includes a first outer part (16) and a second
outer part (18). The inner shell (14) includes a first inner
part (20) and a second inner part (22). The first outer part
(16) and the second outer part (18) are pivoted by an
outer hinge (24) in order to open and close the outer shell
(12). The first inner part (20) and the second inner part

A drying air filter for a laundry dryer and a laundry dryer

(22) are pivoted by an inner hinge (26) in order to open
and close the inner shell (12). The inner hinge (26) is
arranged inside the outer shell. At least one of the first
outer part (16) and second outer part (18) includes cam
surfaces (30, 32) for interacting with the first inner part
(20) and/or the second inner part (22) of the inner shell
(14), so that the first inner part (20) and/or the second
inner part (22) are guided by the cam surfaces (30, 32),
while the outer shell (12) is closed. Further, the present
invention relates to a laundry dryer (40) with a drying air
filter (10).
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Description

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

[0002] Inalaundrydryerof condense type, one remov-
able drying airfilter is placed in the drying air stream duct.
In particular, the drying air filter is placed in a section of
the drying air stream duct, which faces the rotatable laun-
dry drum. In this position, the drying air stream leaves
the laundry drum and proceeds in the duct leading to an
air moisture condensing unit.

[0003] The drying air filter is accessible for removal by
opening the door. The fluff generated inside the laundry
drum by laundry to be dried is collected by the drying air
filter. However, due to its geometry, it is possible that the
fluff by-passes the drying air filter and goes directly to
the air moisture condensing unit. The fluff obstructs the
drying air filter during the drying cycles and reduces the
overall performances of the laundry dryer.

[0004] DE 84 37 357 U1 discloses a drying air filter
having multiple filtering members nested one into the oth-
er in order to improve filter efficiency. When the drying
air filter with the multiple filtering members nested one
into the other is used in a drying air stream duct, the
handling of said drying air filter becomes complicated,
especially when a user has to clean the drying air filter
after the laundry drying process. Often, the inner filtering
members, once opened for cleaning, are not appropri-
ately repositioned in a closed configuration. Thereby the
outer filtering members are prevented to be repositioned
in the right position for allowing the filter to be re-placed
into its seat formed in the drying air stream duct. If the
drying air filter remains partly open its filtering efficiency
is compromised, and the overall performances of the
laundry dryer are negatively affected because of fluff dep-
osition on components of the laundry dryer, in particular
the air moisture condensing unit.

[0005] Furthermore, the insertion operation of the part-
ly opened drying air filter inside its seat formed on the
drying air stream duct may cause damages to the filter.
This does not only compromise its filtering efficiency, but
also requires a complete substitution of the drying air
filter. It would be desirable to have a drying air filter with
simplified handling operations, so that the user is not re-
quested to carry out difficult operations for opening
and/or closing the drying air filter for cleaning. It would
be also desirable to have adrying air filter, whose multiple
filtering members can be moved without reciprocal inter-
ference, which may cause damages to the filter compo-
nents.

[0006] Itis an object of the presentinvention to provide
a drying air filter for a laundry dryer, which overcomes
the problems mentioned above.

[0007] The object of the present invention is achieved
by the drying air filter according to claim 1.

[0008] The presentinvention relatestoadrying air filter
for a laundry dryer, wherein:
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- the drying air filter comprises an outer shell and an
inner shell,

- the outer shell encloses the inner shell in a closed
state of the drying air filter,

- theoutershellincludes afirst outer partand asecond
outer part,

- theinnershellincludes afirstinner part and a second
inner part,

- thefirst outer part and the second outer part are piv-
oted by an outer hinge in order to open and close
the outer shell,

- thefirstinner part and the second inner part are piv-
oted by an inner hinge in order to open and close
the inner shell,

- theinnerhingeis arranged inside the outer shell, and

- at least one of the first outer part and second outer
part includes cam surfaces for interacting with the
first inner part and/or the second inner part of the
inner shell, so that the first inner part and/or the sec-
ond inner part are guided by the cam surfaces, while
the outer shell is closed.

[0009] The main feature of the presentinvention is the
arrangement of cam surfaces guiding the first inner part
and/or the second inner part, while the outer shell is
closed, so that the first inner part and/or the second inner
part are positioned in a predetermined way inside the
outer shell. This contributes to a sealed drying air filter,
so that the fluff in the drying air stream channel of the
laundry dryer is reduced.

[0010] Preferably, the drying air filter is formed in a
book-like manner. The book-like manner allows an easy
handling of the drying air filter.

[0011] In particular, the first outer part, the second out-
er part, the first inner part and/or second inner part are
formed as aframe in each case, wherein the inner portion
of said frame is covered or coverable by a filtering net.
[0012] Further, the first outer part and/or the second
outer part may include first cam surfaces and second
cam surfaces, wherein the first cam surfaces interact with
the one of the first inner part and second inner part and
the second cam surfaces interact with the other one of
the first inner part and second inner part.

[0013] Preferably, the cam surfaces are formed as
slanted planes or ramps.

[0014] In particular, the first cam surfaces and the sec-
ond cam surfaces are dimensioned in such a way, that
a sealing between the first inner part, the second inner
part and at least one of the one of the first outer part and
second outer part is obtained.

[0015] Moreover,thefirstouter partorthe second outer
part, respectively, and the cam surfaces are formed as
a single-piece part.

[0016] Furthermore, the cam surfaces are arranged at
the first outer part and/or second outer part opposite to
the outer hinge.

[0017] Additionally, the first outer part and/or second
outer part may include a perforated grid arranged oppo-
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site to the outer hinge.

[0018] Preferably, the plane of the perforated grid ex-
tends perpendicular to the main plane of the drying air
filter.

[0019] Further, the drying air filter may include at least
one connecting device comprising a connecting emboss-
ment and a connecting groove, wherein the connecting
embossmentand the connecting groove are formed com-
plementary to each other.

[0020] For example, the connecting embossment is
formed on one of an outer part of the outer shell or an
inner part of the inner shell and the connecting groove is
formed on the other one of the inner part of the inner shell
or the outer part of the outer shell.

[0021] In particular, the connecting embossment and
the connecting groove are arranged opposite to the outer
hinge and inner hinge, respectively.

[0022] Moreover, the drying air filter may include at
least one rib for covering an element of the outer hinge
and/or the inner hinge, respectively. The rib protects the
element of the hinge against fluff.

[0023] Further, the present invention relates to a laun-
dry dryer with at least one drying air filter mentioned
above.

[0024] Novel and inventive features believed to be the
characteristic of the present invention are set forth in the
appended claims.

[0025] The invention will be described in further detail
with reference to the drawings, in which

FIG 1 illustrates a perspective view of a drying air
filter for a laundry dryer according to a first
embodiment of the present invention,

FIG 2 illustrates afurther perspective view of the dry-
ing air filter for the laundry dryer according to
the first embodiment of the present invention,
FIG 3 illustrates a sectional side view of the drying
air filter in an opened state according to the
first embodiment of the present invention,
FIG 4 illustrates a sectional side view of the drying
air filter in an intermediate state according to
the first embodiment of the present invention,
FIG 5 illustrates a sectional side view of the drying
air filter in a closed state according to the first
embodiment of the present invention,

FIG 6 illustrates a side view of the drying air filter in
the closed state according to the first embod-
iment of the present invention,

FIG7 illustrates a partial sectional side view of the
drying air filter according to a second embod-
iment of the present invention,
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FIG 8 illustrates a partial perspective view of a first
outer part of the drying air filter according to
the second embodiment of the present inven-
tion,

FIG9 illustrates a partial perspective view of a first
inner part of the drying air filter according to
the second embodiment of the present inven-
tion,

FIG 10 illustrates a sectional side view of a laundry
dryer with the drying air filter according to the
present invention,

FIG 11 illustrates a perspective view of a basement
portion of the laundry dryer with the drying air
filter according to the present invention, and
FIG 12 illustrates a perspective view of the laundry
dryer with the drying air filter according to the
present invention.

[0026] FIG 1 illustrates a perspective view of a drying
air filter 10 for a laundry dryer according to a first embod-
iment of the present invention. The drying air filter 10 is
in an open state.

[0027] 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. The inner
shell 14 includes a first inner part 20 and a second inner
part22. The inner shell 14 is hinged inside the outer shell
12. Further, the first outer part 16 and the second outer
part 18 of the outer shell 12 are hinged to each other. In
a similar way, the firstinner part 20 and the second inner
part 22 of the inner shell 14 are hinged to each other.
Moreover, the first inner part 20 and the second inner
part 22 are hinged at the first outer part 16. The outer
shell 12 and the inner shell 14 are separately openable.
The inner shell 14 is removable from the outer shell 12.
[0028] The drying air filter 10 is formed in a book-like
manner. The first outer part 16 and the second outer part
18 of the outer shell 12 are ideally comparable with a
book cover. The first inner part 20 and the second inner
part 22 of the inner shell 14 are ideally comparable with
book pages.

[0029] The firstouter part 16, the second outer part 18,
the first inner part 20 and the second inner part 22 are
formed as frames. The inner portions of said frames are
covered or coverable by a filtering net in each case. The
filtering nets are not explicitly shown in FIG 1. Each of
the filtering nets extends within one plane.

[0030] The firstouter part 16 and the second outer part
18 of the outer shell 12 are connected by an outer hinge
24. The first inner part 20 and the second inner part 22
of the inner shell 14 are connected by an inner hinge 26,
wherein said inner hinge 26 is arranged at the first outer
part 16 and besides the outer hinge 24.

[0031] Thedryingairfilter 10 includes a perforated grid
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28. In this example, said perforated grid 28 includes two
fragments. The one fragment of the perforated grid 28 is
anintegrated part of the first outer part 16, while the other
fragment of the perforated grid 28 is an integrated part
of the second outer part 18. The fragments of the perfo-
rated grid 28 are arranged at the first and second outer
parts 16 and 18, respectively, opposite to the outer hinge
24. In a closed state of the drying air filter 10, the plane
of the perforated grid 28 extends perpendicular to the
main plane of the drying air filter 10. The drying air filter
10 is closable in the book-like manner.

[0032] The second outer part 18 includes first cam sur-
faces 30 and second cam surfaces 32. In this example,
the second outer part 18 includes three first cam surfaces
30 and two second cam surfaces 32. The first cam sur-
faces 30 and the second cam surfaces 32 are formed as
slanted planes. The cam surfaces 30 and 32 are arranged
at the second outer part 18 opposite to the outer hinge
28. Further, two of the first cam surfaces 30 and both
second cam surfaces 32 are arranged in frame corners
of the second outer part 18. The third of the first cam
surfaces 30 is arranged at a T-piece besides a central
sash bar of the second outer part 18. The second cam
surfaces 32 are thicker slanted planes than the first cam
surfaces 30.

[0033] When a user closes the outer shell 12, then the
first inner part 20 and the second inner part 22 of the
inner shell 14 follow the movementindependently of their
actual positions. The first cam surfaces 30 guide the sec-
ond inner part 22 of the inner shell 14, so that the second
inner part 22 is raised by said first cam surfaces 30. Then,
the second inner part 22 is released over a sealing edge
29 formed on an inner surface of the second outer part
18. By this way, a good sealing between the second inner
part 22 and the second outer part 18 is obtained.
[0034] The first inner part 20 of the inner shell 14 is
guided by the second cam surfaces 32. The first inner
part 20 is raised by the second cam surfaces 32 and then
released over the sealing edge 29 formed on the inner
surface of the second outer part 18. This allows a suffi-
cient sealing between the first inner part 20 and the sec-
ond outer part 18.

[0035] FIG 2 illustrates a further perspective view of
the drying air filter 10 for the laundry dryer according to
the first embodiment of the present invention. The drying
air filter 10 is in the open state. FIG 2 clarifies the con-
nections between the first outer part 16, the second outer
part 18, the first inner part 20 and the second inner part
22.

[0036] The first outer part 16 and the second outer part
18 of the outer shell 12 are connected by the outer hinge
24. The first inner part 20 and the second inner part 22
of the inner shell 14 are connected by the inner hinge 26.
The inner hinge 26 is arranged at the first outer part 16
and besides the outer hinge 24.

[0037] Further, the outer hinge 24 comprises a rib 34
for each hinge element of said outer hinge 24. The rib 34
is arranged at the inner surface of the second outer part
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18 of the outer shell 12. The rib 34 covers a gap at the
hinge elements of the outer hinge 24, when the outer
shell 12 is in a closed state. Said gap is not covered by
the filtering net.

[0038] FIG 3illustrates a sectional side view of the dry-
ing air filter 10 in an opened state according to the first
embodiment ofthe presentinvention. A detailed sectional
side view A shows an enlarged portion of FIG 3 including
the outer hinge 24 and the inner hinge 26.

[0039] The firstouter part 16 and the second outer part
18 of the outer shell 12 are connected by the outer hinge
24. The first inner part 20 and the second inner part 22
of the inner shell 14 as well as the first outer part 16 of
the outer shell 12 are connected by the inner hinge 26.
The inner hinge 26 is arranged at the first outer part 16
and besides the outer hinge 24.

[0040] FIG 4 illustrates a sectional side view of the dry-
ing air filter 10 in an intermediate state according to the
first embodiment of the presentinvention. A detailed sec-
tional side view B shows an enlarged portion of FIG 4
with the outer hinge 24 and the inner hinge 26. A further
detailed sectional side view C shows another enlarged
portion of FIG 4 with the first cam surfaces 30 and the
second cam surfaces 32.

[0041] In the intermediate state of FIG 4 the second
inner part 22 of the inner shell 14 rests against the first
cam surfaces 30. Subsequently, when the first outer part
16 and the second outer part 18 of the outer shell 12 are
put together by the user, the first inner part 20 and the
second inner part 22 of the inner shell 14 are also folded
together. The second cam surfaces 32 acts on the first
inner part 20 of the inner shell 14, so that the first inner
part 20 is raised by the second cam surfaces 32 and then
released over the sealing edge 29 on the inner surface
of the second outer part 18. This allows a sufficient seal-
ing between the first inner part 20 and the second outer
part 18.

[0042] FIG 5illustrates a sectional side view of the dry-
ing air filter 10 in a closed state according to the first
embodiment ofthe presentinvention. A detailed sectional
side view D shows an enlarged portion of FIG 5 compris-
ing the outer hinge 24 and the inner hinge 26.

[0043] The firstouter part 16 and the second outer part
18 of the outer shell 12 have been folded together by the
user. The sealing edge 29 on the inner surface of the
second outer part 18 includes slanted planes, so that the
sealing edge 29 is complementary to the first cam sur-
faces 30 and/or the second cam surfaces 32.

[0044] Further, a labyrinth coupling may be provided
between the first inner part 20 and the second inner part
22 of the inner shell 14. Said labyrinth coupling avoids
that drying air with fluff by-passes the drying air filter 10.
[0045] FIG 6 illustrates a side view of the drying air
filter 10 in the closed state according to the first embod-
iment of the present invention. In this state the drying air
filter 10 is prepared to be inserted into the laundry dryer.
[0046] FIG 7 illustrates a partial sectional side view of
the drying air filter 10 according to a second embodiment
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of the presentinvention. The second embodiment differs
from the firstembodiment in an additional connecting de-
vice. A detailed sectional side view E shows an enlarged
portion of FIG 7 with said connecting device.

[0047] The connecting device comprises a connecting
embossment 36 and a connecting groove 38. The con-
necting embossment 36 is formed on the first outer part
16 of the outer shell 12. The connecting groove 38 is
formed in the firstinner part 20 of the inner shell 14. The
connecting embossment 36 on the first outer part 16 and
the connecting groove 38 in the first inner part 20 are
complementary to each other, so that the connecting em-
bossment 36 engages with the connecting groove 38.
Thus, the connecting embossment 36 and the connecting
groove 38 form a snap-in mechanism.

[0048] The connecting device allows animproved clos-
ing of the drying air filter 10 by the user. Alternatively, the
positions of the connecting embossment 36 and connect-
ing groove 38 may be reversed.

[0049] FIG 8 illustrates a partial perspective view of a
first outer part of the drying air filter 10 according to the
second embodiment of the present invention. A detailed
sectional side view F shows an enlarged portion of FIG
7 with the connecting embossment 36.

[0050] The connecting embossment 36 is formed on
the first outer part 16 of the outer shell 12. In this example,
the connecting embossment 36 is arranged in the centre
of the first outer part 16.

[0051] FIG 9 illustrates a partial perspective view of a
first inner part of the drying air filter 10 according to the
second embodiment of the present invention. A detailed
sectional side view G shows an enlarged portion of FIG
9 with the connecting groove 38. The connecting groove
38 is formed in the first inner part 20 of the inner shell
14. The connecting groove 38 and the connecting em-
bossment 36 are complementary to each other and form
a snap-in mechanism.

[0052] FIG 10illustrates a sectional side view of a laun-
dry dryer 40 with the drying air filter 10 according to the
present invention. The laundry dryer 40 includes a base-
mentportion 42, alaundry drum 44, afirst heat exchanger
46, a second heat exchanger 48, a front door 50 and the
drying air filter 10.

[0053] The laundry drum 44 is arranged above the
basement portion 42. The first heat exchanger 46 and
the second heat exchanger 48 are arranged in the base-
ment portion 42. The front door 50 is arranged in front of
the laundry drum 44. The drying air filter 10 is positioned
in a lower portion of an intermediate space between the
front door 50 and the laundry drum 44. The drying air
filter 10 is arranged inside a drying air stream channel
between the laundry drum 44 and the heat exchangers
46 and 48.

[0054] In this example, the laundry dryer 40 includes
a heat pump system. However, the drying air filter 10 is
also suitable for a laundry dryer of the condense type
having an air-air type heat exchanger for removing mois-
ture from drying air and an electric heater for increasing
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temperature of the drying air.

[0055] FIG 11 illustrates a perspective view of the
basement portion 42 of the laundry dryer 10 with the dry-
ing air filter 10 according to the present invention. A com-
pressor 52 of the heat pump system is arranged in the
basement portion 42. The drying air filter 10 is arranged
in the lower portion of the intermediate space between
the front door 50 and the laundry drum 44, but it is not
explicitly shown in FIG 11.

[0056] FIG12illustrates a perspective view of the laun-
dry dryer 10 with the drying air filter 10 according to the
present invention. FIG 12 shows the complete laundry
dryer 10 of FIG 10 and FIG 11.

[0057] Although illustrative embodiments of the
present invention have been described herein with ref-
erence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to those
precise embodiments, and that various other changes
and modifications may be affected therein by one skilled
inthe art without departing from the scope of the invention
as claimed. All such changes and modifications are in-
tended to be included within the scope of the invention
as defined by the appended claims.

List of reference numerals
[0058]

10  drying air filter

12 outer shell

14  inner shell

16  first outer part

18  second outer part
20 first inner part

22  second inner part
24 outer hinge

26  inner hinge

28  perforated grid

29  sealing edge

30 first cam surface

32 second cam surface
34 rib

36  connecting embossment
38  connecting groove
40 laundry dryer

42  basement portion
44  laundry drum

46 first heat exchanger
48 second heat exchanger
50 front door

52  compressor

Claims

1. Adrying airfilter (10) for a laundry dryer (40), where-
in:
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-the drying air filter (10) comprises an outer shell
(12) and an inner shell (14),

- the outer shell (12) encloses the inner shell
(14) in a closed state of the drying air filter (10),
- the outer shell (12) includes a first outer part
(16) and a second outer part (18),

- the inner shell (14) includes a first inner part
(20) and a second inner part (22),

- the first outer part (16) and the second outer
part (18) are pivoted by an outer hinge (24) in
order to open and close the outer shell (12),

- the first inner part (20) and the second inner
part (22) are pivoted by an inner hinge (26) in
order to open and close the inner shell (12),
-the inner hinge (26) is arranged inside the outer
shell (12), and

- at least one of the first outer part (16) and sec-
ond outer part (18) includes cam surfaces (30,
32) for interacting with the first inner part (20)
and/or the second inner part (22) of the inner
shell (14), so that the first inner part (20) and/or
the second inner part (22) are guided by the cam
surfaces (30, 32), while the outer shell (12) is
closed.

The drying air filter according to claim 1,
characterized in that

the drying air filter (10) is formed in a book-like man-
ner.

The drying air filter according to claim 1 or 2,
characterized in that

the first outer part (16), the second outer part (18),
the first inner part (20) and/or second inner part (22)
are formed as a frame in each case, wherein the
inner portion of said frame is covered or coverable
by a filtering net.

The drying air filter according to any one of the pre-
ceding claims,

characterized in that

the first outer part (16) and/or the second outer part
(18) includes first cam surfaces (30) and second cam
surfaces (32), wherein the first cam surfaces (30)
interact with the one of the first inner part (20) and
second inner part (22) and the second cam surfaces
(32) interact with the other one of the first inner part
(20) and second inner part (22).

The drying air filter according to any one of the pre-
ceding claims,

characterized in that

the cam surfaces (30, 32) are formed as slanted
planes or ramps.

The drying air filter according to any one of the pre-
ceding claims,
characterized in that
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10.

1.

12.

13.

14.

the first cam surfaces (30) and the second cam sur-
faces (32) are dimensioned in such a way, that a
sealing between the first inner part (20), the second
inner part (22) and at least one of the one of the first
outer part (16) and second outer part (18) is obtained.

The drying air filter according to any one of the pre-
ceding claims,

characterized in that

the first outer part (16) or the second outer part (18),
respectively, and the cam surfaces (30, 32) are
formed as a single-piece part.

The drying air filter according to any one of the pre-
ceding claims,

characterized in that

the cam surfaces (30, 32) are arranged at the first
outer part (16) and/or second outer part(18) opposite
to the outer hinge (28).

The drying air filter according to any one of the pre-
ceding claims,

characterized in that

the first outer part (16) and/or second outer part (18)
include a perforated grid (28) arranged opposite to
the outer hinge (28).

The drying air filter according to claim 9,
characterized in that

the plane of the perforated grid (28) extends perpen-
dicular to the main plane of the drying air filter (10).

The drying air filter according to any one of the pre-
ceding claims,

characterized in that

the drying air filter (10) includes at least one con-
necting device comprising a connecting emboss-
ment (36) and a connecting groove (38), wherein the
connecting embossment (36) and the connecting
groove (38) are formed complementary to each oth-
er.

The drying air filter according to claim 11,
characterized in that

the connecting embossment (36) is formed on one
of an outer part (16, 18) of the outer shell (12) or an
inner part (20, 22) of the inner shell (14) and the
connecting groove (38) is formed on the other one
of the inner part (20, 22) of the inner shell (14) or the
outer part (16, 18) of the outer shell (12).

The drying air filter according to claim 11 or 12,
characterized in that

the connectingembossment (36) and the connecting
groove (38) are arranged opposite to the outer hinge
(24) and inner hinge (26), respectively.

The drying air filter according to any one of the pre-
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ceding claims,

characterized in that

the drying air filter (10) includes at least one rib (34)
for covering an element of the outer hinge (24) and/or
the inner hinge (26), respectively.

A laundry dryer (40) comprising at least one drying
air filter (10) according to any one of the claims 1 to
14.
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