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(54) FILTER FOR A VACUUM CLEANER

(67)  Embodiments herein relate to a filter (1) for a
vacuum cleaner. The filter (1) comprises a frame (40)
and a plurality of filtration layers (10, 20, 30) arranged
such that a main surface (11, 21, 31; 11a, 11b, 21a, 21b,
31a, 31b) of the filtration layers (10, 20, 30) are facing
each other. The filtration layers (10, 20, 30) are attached
to the frame (40) along a first section of a peripheral edge
of each filtration layer (10, 20, 30), and wherein the fil-
tration layers (10, 20, 30) comprise a second free section
of the peripheral edge which is unattached to the frame
(40), such that the plurality of filtration layers (10, 20, 30)
are held together at the first section of the peripheral edge
and can be separated from each other along the second

free section of the peripheral edge.
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Description
TECHNICAL FIELD

[0001] The embodiments herein relate to a filter for a
vacuum cleaner.

BACKGROUND

[0002] In vacuum cleaners a fan driven by an electric
motor is used to create a lower pressure inside the vac-
uum cleaner than the atmospheric pressure on the out-
side. The difference in pressure causes air and dust to
be sucked into the vacuum cleaner. The dust is then col-
lected in a container arranged inside the vacuum cleaner.
This container may e.g. be a bag which allows air to pass
through but still traps most of the dust or a removable
collection bin into which the dust and debris is forced by
means of e.g. cyclonic separation. However, not all of
the dust is collected by these containers, and some
amount of fine dust will pass the container and follow the
airflow through the fan and the electric motor until it is
exhausted into the ambient air.

[0003] In order to protect the components of the vac-
uum cleaner, especially the electric motor, from dust
which would otherwise damage the components, addi-
tional filters are applied to remove a substantial amount
of the remaining dust particles. A main filter may be ar-
ranged upstream of the electric motor to filter out fine
dust particles from the airflow and pass the filtered air
through to the motor for cooling purposes. It is however
difficult for a practical air filter to completely remove all
ultrafine particles from a dust-laden airflow, if the filter is
too fine the filter will immediately clog up and limit the
airflow passing through the filter which will render the
vacuum cleaner ineffective during everyday use. Practi-
cal filters are however a compromise between filtering
effectiveness and restriction of airflow. In order to ensure
a correct function of the vacuum cleaner the main filter
is usually removable in order to allow a clogged filter to
be cleaned such that it regains its initial performance.
The filters often comprise several filtration layers for col-
lecting dust, which are fixedly attached to each other in
a cascaded manner. In order to clean the filter, the dust
has to be forced through several of the filtration layers in
order to remove the dust which is e.g. trapped in an in-
termediate filter. This task is not very user friendly since
the cleaning process is very time consuming and labor
intensive. Furthermore, before the filter can be reinserted
into the vacuum cleaner the filter needs to dry, hence the
filter cannot be cleaned directly prior to the vacuuming.
As a result, cleaning of the filters is often neglected by
the user which causes the performance of the vacuum
cleaner to drastically decrease and may in the long run
lead to a failure of the vacuum cleaner.

[0004] Therefore, in view of the above, there is a need
foranimproved filter whichimproves the user friendliness
of the vacuum cleaner.
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SUMMARY

[0005] An object of the embodiments herein is to pro-
vide an improved filter for a vacuum cleaner which facil-
itates the cleaning and thus improves the user friendli-
ness of the vacuum cleaner, or to at least provide a useful
alternative to known filters.

[0006] According to an aspect of the embodiments
herein, the object is achieved by a filter for a vacuum
cleaner. The filter comprises a frame and a plurality of
filtration layers. The filtration layers are arranged such
that a main surface of the filtration layers are facing each
other. Thefiltration layers are attached to the frame along
afirst section of a peripheral edge of each filtration layer.
The filtration layers comprise a second free section of
the peripheral edge which is unattached to the frame.
Thereby, the plurality of filtration layers are held together
at the first section of the peripheral edge and can be
separated from each other along the second free section
of the peripheral edge.

[0007] According to some embodiments herein, the
first section may cover 20-50 %, preferably equal to or
less than 25% of a total length of the peripheral edge of
the filtration layers.

[0008] According to some embodiments herein, the
peripheral edge of each filtration layer has a plurality of
distinct sides, such that the filter has a polygonal shape.
At least one of the distinct sides comprises the first sec-
tion.

[0009] This allows the filtration layers to be separated
during cleaning, such that any dust caught between the
filtration layers can be more easily removed. By separat-
ing the filtration layers the main surfaces of each filtration
layer can be rinsed off with water. Furthermore by sep-
arating the filtration layers during the drying process, the
drying time of the filter can be drastically reduced. As a
result, the above mentioned object is achieved.

[0010] According to some embodiments herein each
of the filtration layers of the filter may have a finer mesh
than the preceding filtration layer as seen in an intended
direction of an airflow passing through the filter in an ac-
tive state. Thereby the larger dust particles are caught
by the first filtration layer while the finer dust particles can
pass through the first filtration layer but are caught by the
following filtration layer having a finer mesh. Thus the
dust collected by the filter is distributed over a plurality
of layers, which increases the time before the filter is
clogged up and needs to be cleaned.

[0011] According to some embodiments the filter may
comprise three filtration layers. Thereby the collected
dust is distributed over the three layers, which further
increases the time the filter can be used before a cleaning
of the filter is required.

[0012] According to some embodiments the plurality
of filtration layers may be attached to the frame by means
of an adhesive. Thereby the filter can be assembled in
an easy and cost efficient way.

[0013] This ensures that the seating of the filter against
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amounting surface in the vacuum cleaner is not obstruct-
ed by the frame, thereby preventing air and dust particles
to flow around the filter without being filtered by the fil-
tration layers.

[0014] The frame may comprise a resilient material,
such as e.g. TPE, TPU or rubber. By making the frame
resilient the filter and the frame can be wringed in order
to remove any excess water after cleaning, in order to
reduce the drying time of the filter.

[0015] In some embodiments the frame and/or the fil-
tration layers may have an asymmetrical shape to ensure
a correct mounting of the filter in the vacuum cleaner.
[0016] Insome embodiments the frame may comprise
a gripping portion. The gripping portion allows for easy
removal of the filter for cleaning, without the user having
to touch the dust collected in the filter.

[0017] The gripping portion may be arranged off centre
in order to provide the asymmetrical shape of the frame.
[0018] According to a second aspect of embodiments
herein the object is achieved by a means of a vacuum
cleaner comprising a filter according to any of the em-
bodiments described above.

[0019] Further features of, and advantages with, the
present invention will become apparent when studying
the appended claims and the following detailed descrip-
tion. Those skilled in the art will realize that the different
features described may be combined to create embodi-
ments other than those described in the following, without
departing from the scope of the present invention, as
defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The various aspects of the invention, including
its particular features and advantages, will be readily un-
derstood from the following detailed description and the
accompanying drawings, in which;

Fig. 1 illustrates the filter seen from a perspective
view;

Fig. 2 illustrates the filter seen in the intended direc-
tion of an airflow through the filter,

Fig. 3 illustrates the filter seen in a direction perpen-
dicular to the intended direction of an airflow
through the filter,
and

Fig. 4 illustrates a vacuum cleaner comprising a filter

according to the embodiments disclosed here-
in.

DETAILED DESCRIPTION

[0021] The embodiments herein will now be described
more fully with reference to the accompanying drawings.
Like numbers refer to like elements throughout.

[0022] Figure 1 illustrates a filter 1 for a vacuum clean-
er. Thefilter 1 may e.g. be a main filter in a bagless vac-
uum cleaner for separating fine dust. The filter comprises
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a frame 40 and a plurality of filtration layers 10, 20, 30.
In the embodiment shown in figure 1 the filter comprises
three filtration layers 10, 20, 30. The filtration layers 10,
20, 30 are arranged in a cascaded manner, such that a
main surface 11, 21, 31 of each filtration layer 10, 20, 30
is facing a main surface 11, 21, 31 of a second filtration
layer 10, 20, 30. The main surface 11, 21, 31 of the fil-
tration layers is the surface through which the airflow Dpp
enters or exits the filtration layer. Hence, each filtration
layer 10, 20, 30 may comprise two main surfaces 11, 21,
31, one entering main surface 11a, 21a, 31a and one
exiting main surface 11b, 21b, 31b. The main surfaces
11, 21, 31 of thefiltration layers are shown in further detail
in figure 3.

[0023] The filtration layers 10, 20, 30 are attached, e.
g. by means of an adhesive, to the frame 40 along a first
section of a peripheral edge of each filtration layer 10,
20, 30. Thereby thefiltration layers 10, 20, 30 are secured
to the frame 40 and also in relation to each other to form
aunit. The peripheral edges are the surfaces connecting
the two main surfaces 10a, 20a, 30a of each filtration
layer 10, 20, 30. Each filtration layer 10, 20, 30 has a
second free section of the peripheral edge, such that the
plurality of filtration layers 10, 20, 30 can be separated
from each other along the second free section of the pe-
ripheral side edge. The free section of the peripheral edge
shall herein be interpreted as the part of the peripheral
edge not being attached to the frame 40 nor to any other
filtration layers 10, 20, 30. Thereby the filter 1 may have
a book style configuration, in which the filtration layers
10, 20, 30 correspond to the pages of a book and the
frame 40 corresponds to the back of the book which holds
the pages together. The first section of the filtration layers
10, 20, 30 may cover 20-50 % of a total length of the
peripheral edge of the filtration layers 10, 20, 30. In one
embodiment the first section of the filtration layers 10,
20, 30 may be equal to or less than 25% of the total length
of the peripheral edge of the filtration layers 10, 20, 30.
[0024] In the exemplary embodiment shown in figure
1, the peripheral edge of each filtration layer 10, 20, 30
has a plurality of distinct sides, such that the filter 1 has
a polygonal shape. At least one of the distinct sides may
comprise the first section attached to the frame 40. The
first section may also extend, at least partly, on to one or
more second distinct sides of the filtration layers 10, 20,
30. However, the filter 1 and the filtration layers 10, 20,
30 may in some embodiments also have a circular or
oval shape having only one peripheral edge.

[0025] The plurality of filtration layers 10, 20, 30 may
all have different thicknesses and densities, which may
also bereferred to as having different meshes. By varying
the thickness and the density of the filtration layers 10,
20, 30, each layer of the filter 1 may be adapted for a
specific purpose, such as e.g. collecting dust particles of
a specific size. Providing varying mesh densities of the
filtration layers 10, 20, 30 also reduces the pressure fall
over the filter 1. Each of the filtration layers 10, 20, 30
may have a finer mesh than the precedingfiltration layer
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10, 20, 30 as seen in an intended direction Dy of an
airflow passing through the filter 1 in an active state. Pref-
erably, the first filtration layer 10 when seen in the direc-
tion Dpg may have the smallest density, i.e. providing
larger openings in the mesh. This may also be referred
to as having the least dense mesh of the filtration layers
10, 20, 30. This first filtration layer 10 collects the largest
dust particles contained in the airflow reaching the filter
1. Having the least dense mesh also allows the first fil-
tration layer 10 to hold more dust before it clogs up. The
smaller particles pass through the first filtration layer 10
and reach the second filtration layer 20 which has a high-
er density than the first filtration layer 10, which may also
be referred to as having a finer mesh than the first filtration
layer 10. The second filtration layer 20 collects a large
amount of the dust particles that have passed through
the first filtration layer 10. However, a certain amount of
dust particles will also pass through the second layer 20
and reach the third filtration layer 30 which has the high-
est density of the filtration layers 10, 20, 30. Hence, the
dust entering the filter 1 will be collected in the filtration
layers 10, 20, 30 and on the entering main surface 11a
of the first layer 10, on the entering main surface 21a of
the second filtration layer 20, as well as on the entering
main surface 31a of the third filtration layer 30. In order
to increase the efficiency of the filter 1 in the limited space
provided in a vacuum cleaner, the third filtration layer 30
in the embodiments shown herein has the largest thick-
ness of the filtration layers 10, 20, 30, since increasing
the thickness of the finest filtration layer is the most effi-
cientway to increase the filtration rate of the filter. Hence,
this configuration provides a very efficient filter in relation
to the required space. If space permits it would however
be beneficial to also increase the thickness of the first
and second filtration layer 10, 20, to further increase the
filtration grade.

[0026] In order to facilitate the removal of the dust col-
lected in thefiltration layers 10, 20, 30 and on the entering
main surfaces 21a and 31a, which will be trapped be-
tween the filtration layers 10, 20, 30, the filtration layers
can be separated in order to provide a better access to
the dust collected in and on the filtration layers 10, 20,
30. The filtration layers 10, 20, 30 comprise a material
which is suitable for allowing air to pass through the fil-
tration layer 10, 20, 30 while retaining, which may also
be referred to as collecting, dust particles comprised in
the airflow. The material of the filtration layers 10, 20, 30
may e.g. be a foam, which may herein also be referred
to as the filtration layers 10, 20, 30 being foam layers.
[0027] Inthe embodiment shown in figure 1, the frame
40 solely abuts the peripheral edge of the filtration layers
10, 20, 30. Solely abutting the peripheral edge of the
filtration layers 10, 20, 30 shall herein be interpreted as
not extending over any of the main surfaces of the filtra-
tion layers 10, 20, 30. This ensures that the seating of
the main surface of the filtration layer 10, 20, 30 against
a filter housing in the vacuum cleaner is not obstructed
by the frame 40, which minimizes the risk of leakage
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around the filter.

[0028] The frame 40 may further comprise a resilient
material, such as e.g. TPE, TPU or rubber. The resilient
material of the frame 40 allows the filtration layers 10,
20, 30 and the frame to be wringed in order to remove
any excess water after cleaning, in order to reduce the
drying time of the filter. In case the frame would be rigid,
awringing of the filtration layers 10, 20, 30 would subject
the attachment between the filtration layers 10, 20, 30
and the rigid frame 40 to high loads, which potentially
could cause the filtration layers 10, 20, 30 to be torn off
the frame 40.

[0029] The frame 40 may further comprise a gripping
portion 41, which allows the user to grab the filter 1 with-
out having to touch the dust covered filter, e.g. in order
to remove the filter 1 for cleaning. The gripping portion
41 may e.g. be shaped as a tab extending perpendicular
to the frame. In some embodiments the gripping portion
41 may comprise a cut out 42 which makes it easier for
the user to remove the filter 1, e.g. by inserting a finger
into the cut out 42 and pulling the gripping portion 41
towards the user. The cut out42 further works as a hang-
er, which allows the filter 1 to be hung on e.g. a hook, a
screw or a nail during a drying process.

[0030] As canbe seeninfigure 1, the frame 40 and/or
the filtration layers 10, 20, 30 may have an asymmetrical
shape to ensure a correct mounting of the filter 1 in the
vacuum cleaner. The gripping portion 41 of the frame 40
may e.g. be arranged off centre on the frame 40, as seen
both in the direction D of the airflow, as shown in figure
2, and as seen in a direction perpendicular to the direction
Daf, as shown in figure 3. The asymmetrical shape may
further be achieved by the filtration layers 10, 20, 30 may
comprising a cropped corner, as can be seen in figure 1.
The filter 1 may comprise either one of or both of the
above mentioned features providing the asymmetry. The
cropped corner of the filtration layers 10, 20, 30, and/or
the gripping portion 41 arranged off centre act as keys
interacting with a corresponding shape on the filter hous-
ing in the vacuum cleaner, thereby ensuring that the filter
can only be mounted in one correct position, e.g. with
regards to the direction of the airflow.

[0031] In one embodiment, which is not shown in the
figures, the frame 40 may cover a plurality of peripheral
edges of the filtration layers 10, 20, 30. The frame 40
may for example comprise a second portion extending
perpendicular to the portion of the frame 40 shown in
figure 1, such that the second portion abuts and attaches
to a second peripheral side edge of each filtration layer.
In this embodiment, the free peripheral edges may be
arranged opposite the peripheral side edges which are
attached to the frame in order to allow the filtration layers
to be separated, which may also be referred to as being
spread out, from one corner, e.g. the corner diagonally
opposite the corner where the two portions of the frame
40 are connected. This may e.g. be achieved by pressing
the two portions of the frame 40 towards each other which
will cause the filtration layers to separate from each other,
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which may also be referred to as the filter 1 unfolding.
By using two frame portions the filter may be unfolded
for cleaning without the user having to touch the dust
collected on the filtration layers 10, 20, 30

[0032] In a further embodiment, which is also not
shown in the figures, the frame 40 may comprise two
separate portions attached to two opposite peripheral
side edges. Thereby the filtration layers 10, 20, 30 may
be separated or spread apart by pushing the two portions
of the frame 40 towards each other. This will cause the
filtration layers, which are only connected via the frame
40, to separate from each other thereby allowing the dust
to be rinsed off the main surfaces of the filtration layers
10, 20, 30 without the user having to touch the dust col-
lected on the filtration layers 10, 20, 30. In this embodi-
ment, the peripheral edge of the filtration layers 10, 20,
30 may comprise two first sections attached to a respec-
tive portion of the frame 40.

[0033] Figure 2illustrates the filter 1 seenin the intend-
ed direction of the airflow Daf through the filter 1. As can
be seen, in this embodiment the frame 40 may be sub-
stantially arranged to abut the peripheral edge of the fil-
tration layers 10, 20, 30 without covering any part of the
main surfaces of the filtration layers 10, 20, 30. This en-
sures that the seating of the filter 1 against a mounting
surface in the vacuum cleaner is not obstructed by the
frame 40, thereby preventing air and dust particles to flow
around the filter without being filtered by the filtration lay-
ers 10, 20, 30.

[0034] However, in some embodiments the frame 40
may also have a U-shaped cross section which may cov-
er a minor part of the main surfaces. As is further evident
from the embodiment shown in figure 2, the filtration lay-
ers 10, 20, 30 may comprise a cropped corner and the
frame 40 may comprise the gripping portion 41 being
arranged off centre, providing the filter 1 with an asym-
metrical shape for ensuring correct mounting of the filter
1 in the filter housing of the vacuum cleaner.

[0035] Figure 3 illustrates the filter 1 with separated
filtration layers 10, 20, 30 as seen in a direction perpen-
dicularto the intended direction of the airflow D through
the filter 1. As can be seen from figure 3, the filtration
layers 10, 20, 30 are secured in relation to each other by
the attachmentto the frame 40. Inthe embodiment shown
in the figures, the frame 40 is only attached to one pe-
ripheral edge of each filtration layer 10, 20, 30 such that
the other peripheral edges of the filtration layers 10, 20,
30 are free and can be separated from each other. By
separating the filtration layers 10, 20, 30, removal of dust
collected between and in the filtration layers 10, 20, 30
is facilitated. Separating the filtration layers, allows the
dust to be removed from each filtration layer individually,
e.g. by means of compressed air or by being rinsed off
by water. Thereby, the performance of the filter may be
restored or at least significantly improved. As can be fur-
ther seen in figure 3, the gripping portion 41 may also be
asymmetrically arranged on the frame when seen in a
direction perpendicular to the intended direction Dpg of
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the airflow. By separating the filtration layers from each
other, drying of the filter may further be improved. This
is due to the fact that the filtration layers 10, 20, 30 are
ventilated in a more efficient way when they are separat-
ed, than when they abut each other. The way the layers
are arranged makes the deep cleaning and drying proc-
ess of the filter much easier and faster since the dust is
more accessible with the layers spread out.

[0036] Figure4illustrates an exemplary vacuum clean-
er 2 according to a second aspect of embodiments here-
in. The vacuum cleaner 2 comprises an electric motor
and fan unit 3. The unit 3 creates a lower pressure inside
the vacuum cleaner 2 than the atmospheric pressure on
the outside of the vacuum cleaner 2. This difference in
pressure causes the air and dust to be sucked into the
vacuum cleaner 2 via a hose 4 and a nozzle 5. The dust
that is sucked into the vacuum cleaner 2 is mainly col-
lected in a dust compartment 6. However, some dust will
stay in the airflow D, and follow the airflow through the
motor and fan unit 3 before it is exhausted back into the
atmosphere. In order to prevent dust from collecting on
the motor and fan unit 3, the filter 1, as described above,
may be arranged upstream of the motor and fan unit 3.
Thereby the dust is collected by the filtration layers 10,
20, 30 of the filter 1 before it reaches the electric motor
and fan unit 3. In order to remove the collected dust from
the filter 1, the vacuum cleaner may be opened to allow
aremoval of the filter 1 from the vacuum cleaner 2. The
vacuum cleaner 2 may further comprise an exhaust filter
7 for further reducing the amount of dust and/or odours
being released back into the atmosphere.

Claims

1. Filter (1) for avacuum cleaner, wherein said filter (1)
comprises a frame (40) and a plurality of filtration
layers (10, 20, 30) arranged such thata main surface
(11, 21, 31; 11a, 11b, 21a, 21b, 31a, 31b) of the
filtration layers (10, 20, 30) are facing each other,
wherein the filtration layers (10, 20, 30) are attached
to the frame (40) along a first section of a peripheral
edge of each filtration layer (10, 20, 30), and wherein
the filtration layers (10, 20, 30) comprise a second
free section of the peripheral edge which is unat-
tached to the frame (40), such that the plurality of
filtration layers (10, 20, 30) are held together at the
first section of the peripheral edge and can be sep-
arated from each other along the second free section
of the peripheral edge.

2. Filter (1) according to claim 1, wherein the first sec-
tion covers 20-50 %, preferably equal to or less than
25% of a total length of the peripheral edge of the
filtration layers (10, 20, 30).

3. Filter (1) according to any of the preceding claims,
wherein the peripheral edge of each filtration layer
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(10, 20, 30) has a plurality of distinct sides, such that
the filter (1) has a polygonal shape, and wherein at
least one of the distinct sides comprises the first sec-
tion.

Filter (1) according to any of the preceding claims,
wherein each of the filtration layers (10, 20, 30) has
a finer mesh than the preceding filtration layer (10,
20, 30) as seen in an intended direction of an airflow
passing through the filter in an active state.

Filter (1) according to any of the preceding claims,
wherein the filter (1) comprises three filtration layers
(10, 20, 30).

Filter (1) according to any of the preceding claims,
wherein the plurality of filtration layers (10, 20, 30)
are attached to the frame (40) by means of an ad-
hesive.

Filter (1) according to any of the preceding claims,
wherein the frame (40) comprises a resilient mate-
rial, such as e.g. TPE, TPU or rubber.

Filter (1) according to any of the preceding claims,
wherein the frame (40) and/or the filtration layers (10,
20, 30) have an asymmetrical shape to ensure a cor-
rect mounting of the filter (1) in the vacuum cleaner.

Filter (1) according to any of the preceding claims,
wherein the frame (40) comprises a gripping portion
(41).

Filter (1) according to claims 8 and 9, wherein the
gripping portion (41) is arranged off centre in order
to provide the asymmetrical shape of the frame (40).

Filter (1) according to any of the claims 9 or 10,
wherein the gripping portion 41 comprise a cut out
42 for hanging the filter 1 on e.g. a hook, a screw or
a nail during a drying process

Filter (1) according to any of the preceding claims,
wherein the filtering layers (10, 20, 30) are foam lay-
ers.

A vacuum cleaner comprising a filter (1) according
to any of the preceding claims 1-12.
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