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(57) Abstract: A hand held vacuum cleaner comprises a housing (10) with a dust container (7) having an inlet (8) for dust laden
air; a filter unit (11) with a filter body; and a motor fan unit (6) for generating a flow of air through the inlet (8) and through the
filter unit (11). The filter body is flexible and the vacuum cleaner further comprises dust removing means configured to collapse and
expand the flexible filter body in response to a force applied to the dust removing means (29).
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VACUUM CLEANER WITH FILTER CLEANING MEANS

Technical Field

The present invention relates to a hand held vacuum
cleaner comprising a housing, a dust container, a motor

fan unit and a filter unit.

Background Art

Vacuum cleaners are commonly used in households for
removing dust and debris from various surfaces, and today
it 1ig essential that the vacuum cleaner be eagy to use,
easy to clean and versatile in respect of fields of ap-
plication.

Generally, a vacuum cleaner has a filter for remov-
ing dust from dust laden air flowing through the vacuum
cleaner. After some time of usage dust adheres to the
Filter surface which leads to a pressure drop and reduced
vacuum cleaning efficiency. Thus, cleaning of the filter
is necessary to remove the particulate matter, gsuch as
dust, hair and fibers, from the filter.

In case of a clogged filter, it is also common to
replace the filter with a new one for regaining vacuum
cleaning efficiency.

WO 2004/069021 discloses a hand held vacuum cleaner
having housing incorporating a motor fan unit. A dust
container ig connected to the housing, and when the wvac-
wum cleaner is operated, dust laden air flows through an
inlet, into the dust container, through a filter for
trapping dust, and thereafter past the motor fan unit and
out through air outlets. After operation fine dust is
clogged to the filter, and sucked up debris is trapped in
the dust container.

The dust container is emptied by letting out trapped
debrig through a dust outlet opening. Another way of emp-

tying the dust container involves removing the dust con-
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tainer, removing the filter from the dust container and
letting out debris through a hole previously covered by
the removed filter. The filter is cleaned by manually
shaking or brushing the filter, or by vacuum cleaning the
filter with another wvacuum cleaner.

The filter cleaning process for the described vacuum
cleaner is rather cumbersome. Moreover, dust removed from
the filter is often uncontrollably spread to the sur-

roundings.

Summary of the Invention

It is an object of the present invention to provide
an improvement of the above techniques and prior art.

These and other objects as well as advantages that
will be apparent from the following description of the
present invention are achieved by a hand held vacuum
cleaner having the features of appended claim 1. Pre-
ferred embodiments are defined in the dependent claims.

The hand held vacuum cleaner according to the inven-
tion is advantageous since the dust removing means cause
adhered dust to fall off the filter when the dust remov-
ing means collapses and expands the filter body .

The dust removing means may be configured to be
manually operated, which provides a simple structure al-
lowing a user to operate the dust removing means.

The dust removing means may further comprise an
elastic element which continuously exerts a force on a
portion of the filter unit, for the purpose of providing
an effective way of expanding the flexible filter body.

The dust removing means may comprise a rod connected
to a bottom portion of the filter unit, and the rod may
be movable in a direction from said portion of the filter
unit to an opposite portion of the filter unit. This em-
bodiment is cost efficient in terms of production and
contributes to a low overall cost for the implementation

of the present invention.
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The vacuum cleaner according to the invention may
comprise an elastic element which continuously exerts a
force on the rod for expanding the flexible filter body
and for providing efficient cleaning of the filter.

The filter unit way comprise an attachment member
for attaching the filter unit to any of the housing and
the dust container, which provides a fast and user
friendly attachment of the filter unit.

The aforementioned attachment member may support the
dust removing means, and the filter unit and the dust re-
moving means may form an integrated and exchangeable fil-
ter assembly. These arrangements provide for a fast, com-
bined and automated manufacturing process for the filter
and/or the dust removing means, as well as convenient
handling of the filter unit.

The attachment member and the flexible filter body
may be integrated which is advantageous since a more ef-
ficient filter manufacturing process is facilitated.

The flexible filter body may be essentially tubelike
with one closed end and one open end opposite the closed
end, for providing an efficient dust trapping filter
shape.

The flexible filter body may have a sleek surface
facing the interior of the dust container, which allows,
for example, hair and fibers to more eagily fall off the
filter.

The filter unit may comprise a coarse pre-filter
body at least partially encompassing the flexible filter
body, which allows coarse particles such as fibers and
hair to be trapped by the coarse filter, while the flexi-
ble filter body which is arranged downstream of the
coarse filter body traps finer particles of dust.

The coarse pre-filter body may have an opening for
conveniently letting out dust when cleaning the filter
unit, and the flexible filter body may have a flexible
cleaning and/or sealing part attached to a portion of the

flexible filter body for closing the opening of the
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coarse pre-filter body. The cleaning/sealing part assists
in removing dust by scraping the interior of the pre-
filter body during filter cleaning, and provides an effi-
cient seal between the pre-filter and particle-filter
during operation of the vacuum cleaner.

The vacuum cleaner according to the invention may
further comprise means for swirling the incoming air
around the filter unit. This is advantageous since vac-
wumed dust is more evenly adhered around the circumfer-
ence of the filter, which prevents some parts of the fil-
ter to be excessively clogged, which would lead to a gub-
stantial decrease of air flow through the vacuum cleaner.

According to the invention, any one of the housing,
the dust container and the filter unit may comprise at
least one air flow guiding vane for generating the swirl-
ing or cyclonic effect described above.

Any one of the dust container and filter may
comprise a dust-trapping rib for causing dust to be
trapped near a desired part of the filter unit, which
aids in building up an even distribution of dust around
the filter body.

The term “hand held vacuum cleaner” incorporates
small vacuum cleaners intended for vacuum cleaning small
surfaces. During operation the hand held vacuum cleanexr
ig, as one unit, continuously carried or continuocusly
moved over a surface being vacuum cleaned.

Tt should be noted that the term “hand held vacuum

cleaner” incorporates stick vacuum cleaners.

Brief Description of the Drawings

Fmbodiments of the present invention will now be de-
scribed, by way of example, with reference to the accom-
panying schematic drawings, in which

Fig. 1 is a perspective view of a hand held wvacuum
cleaner,

Fig. 2 is a cross-sectional view of the hand held

vacuum cleaner of Fig. 1,
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Fig. 3 is a cross-sectional view of a filter unit
according to a first embodiment,

Fig. 4 is a side view of the filter unit of Fig. 3,

Fig. 5 is a view of the filter unit of Fig. 3 in a
contracted state,

Fig. 6 is a cross-sectional view of a filter unit
according to a second embodiment,

Fig. 7 is a view of the filter of Fig. 6 in a con-
tracted state,

Fig. 8 is a cross-sectional view of a filter unit
according to a third embodiment, and

Fig. 9 is an exploded view of a hand held wvacuum

cleaner with a filter unit incorporating swirling means.

Detailed Description of Embodiments

With reference to Figs 1, 2 and 9 a hand held vacuum
cleaner 1 is illustrated. The vacuum cleaner 1 comprises
a housing 10 having a handle 2, an on/off-switch 3 and an
inlet 4 for suction of dust laden air. The suction is
generated by means of a motor fan unit 6 arranged in the
housing 10. When the wvacuum cleaner 1 is operated, air
flows from the inlet 4 of the vacuum cleaner 1, into an
inlet opening 8 of a dust container 7, through a filter
unit 11, past the motor fan unit 6, and finally the air
exits the vacuum cleaner 1 through outlets 5.

The motor fan unit 6 is typically powered by batter-
ies 9 arranged in the handle 2 and is turned on or off by
means of the on/off-switch 3. Preferably the batteries 9
are rechargeable and preferably the housing 10 comprises
a power-inlet and electrical circuits (not shown) for re-
loading the batteries 9.

As described above, dust laden air flows through the
filter unit 11 during operation and thereby the alir is
filtered by the filter unit 11 which traps dust, fibers,
hair, sand and other particles. Some of the sucked up
particles adhere to the filter unit 11, but most are

trapped in a lowermost part of the dust container 7. The
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dust container 7 is emptied, for example, by opening a
1id 12 belonging to the dust container 7 and by allowing
the dust to exit the lid opening, or by removing the dust
container 7 from the housing 10 and allowing dust to es-
cape from an opening 13 of the dust container 7.

With reference to Figs 3 and 4, a filter unit 11 ac-
cording to a first embodiment is illustrated. The filter
unit 11 comprises an air permeable and flexible filter
body 14 having the form of a tubular bag with its open
end, or top portion 15, integrated with a filter attach-
ment member 17. A dust removing means 29 comprising a rod
22 and a spring 28 is arranged inside the filter body 14,
and en end portion 23 of the rod 22 is connected to a
closed portion 16 of the filter body 14. The rod 22 is
supported by a support part 18 integrated with the filter
attachment member 17 via at least one arm 19. Preferably
the support part 18 forms a hole for the rod 22. The fil-
ter body 14 is straightened by a biasing force applied by
the spring 28 which is arranged around the rod 22 between
a rod protrusion 25 and the support part 18 of the at-
tachment member 17.

The attachment member 17 comprises holes 20 that are
configured to receive therethrough corresponding pegs
(not shown) that extend from the housing 10 or from the
dust container 7 in order to form a bayonet joint. Resil-
ient sealing members 26, 27 are arranged on the attach-
ment member 17 for providing an air tight seal between
the housing 10 and/or the dust container 7.

The attachment member 17 may also be connected by
connecting the dust container 7 to the housging 10 and
therebetween fitting and pressing the attachment member
17, or the attachment member 17 may be attached to the
housing 10 or the dust container 7 by an interference fit
or snap fit associated with the respective connecting
part.

Preferably, the filter unit 11 is attached to the

dust container 7 and when the filter unit 11 is to be
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cleaned the dust container 7 is removed from the housing
10 with the filter unit 11 still attached. Subsequently a
top portion 24 of the rod 22 is moved in the direction of
the arrow D for collapsing and expanding the filter unit
11, or more specifically, contracting and straightening
the flexible filter body 14 as illustrated in Fig. 5.
During this operation dust falls off the filter unit 11
and, since it is still attached to the dust container 7,
into the dust container 7 without spreading dust to the
surroundings. Thereby, the filter unit 1i is cleaned.

The outer surface of the filter body 14, i.e. the
surface facing the interior of the dust container 7, is
preferably sleek for preventing hair and fibers from ad-
hering to the filter body 14. Any known filter material
with a sleek surface may be used for manufacturing the
filter body 14.

With reference to Fig. 6 a filter unit 11 according
to a second embodiment is illustrated. The filter unit 11
comprises an air permeable and flexible fine particle-
filter body 32 having the fdrm of a tubular bag with its
open end, or top portion 36, integrated with a filter at-
tachment member 17. A flexible cleaning and/or sealing
part 33 is attached to a closed portion 34 of the parti-
cle-filter body 32. The filter unit 11 further comprises
a coarse pre-filter body 30 which has an opening 31 in an
end portion, encloses the particle-filter body 32 and is
connected to the attachment member 17. It should be noted
that the coarse pre-filter body 30 filters large parti-
cles such as hair and fibers, while the particle-filter
body 32 filters smaller particles that pass through the
coarse filter 30.

preferably the coarse pre-filter body 30 is detach-
able from the attachment member 17, and the coarse filter
body 30 may incorporate a separate attachment member (not
cshown) for attachment to any of the attachment member 17,

the housing 10 and the dust container 7.
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A dust removing means 29 comprising a rod 22 and a
spring 28 is arranged inside the particle-filter body 32,
and the inner portion of the rod 22 is connected to the
closed portion 34 of the particle-filter body 32 in a
manner corresponding to the filter according to the first
embodiment. The spring 28 presses the cleaning/sealing
part 33 towards the lower part of the coarse pre-filter
body 30 and thus seals the opening 31 during operation of
the vacuum cleaner 1.

The filter unit 11 according to the second embodi-
ment is attached to the dust container 7 or the housing
10 in a manner similar to the attachment of the first em-
bodiment of the filter unit 11. When the filter unit 11
is to be cleaned the dust container 7 is removed from the
housing 10 with the filter unit 11 still being attached.
The top portion 24 of the rod 22 is then moved in the di-
rection of the arrow D for collapsing and expanding the
filter unit 11, or more particularly, contracting and
straightening the particle-filter body 32 as illustrated
in Figs 6-7. During this operation dust falls off the
particle-filter 32, out through the opening 31 and into
the dust container 7.

If particles of dust are adhered to the interior of
the pre-filter 30, the interior may be scraped by the
cleaning/sealing part 33. To facilitate this operation
there ig an optional clearance between the filter attach-
ment member 17 and the rod 22 to allow slight tilting of
the rod along direction T.

Fig. 8 illustrates a filter unit 11 according to a
third embodiment. The filter unit 11 comprises a spring
37 arranged inside the filter body 14 to support the f£il-
ter body 14. The spring 37 is at one end connected to a
bottom portion 16 of the filter body 14 and ig at its
other end connected to the attachment member 17. Prefera-
bly the spring 37 has a conical shape corresponding to
the straightened shape of the filter body 14, as illus-
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trated in the figure. The spring 37 “fills” the inner
space defined by the filter body walls.

The rod 22 of the third embodiment may be omitted
and replaced by a weight (not shown) arranged in a bottom
portion 16 of the filter body 14. In this case the filter
unit 11 is to be shaken for contracting and straightening
the filter body 14. Such a weight may be used in any com-
bination of the first and second embodiment.

The spring 37 according to the third embodiment may
also be combined with any of the filters according to the
first and second embodiment. The spring 28 of the gsecond
embodiment may, of course, be omitted to provide yet an-
other embodiment where the spring 37 according to the
third embodiment is arranged within the particle-filter
body 32, and where the spring 37 is connected to the bot-
tom portion 34 of the particle-filter body 32 and to the
attachment member 17. Of course, the rod 22 of the second
embodiment may be omitted and replaced by a weight (not
shown) arranged in a bottom portion 34 of the particle-
filter body 32.

With reference to Figs 2 and 9, the filter comprises
a radial wall 40 for preventing dust from exiting through
the opening 8 of the dust container 7 when the vacuum
cleaner 1 is held with its opening 4 in an upward direc-
tion. An air-flow guiding vane 41 ‘is arranged on the ex-
terior of the filter unit 11 for creating an effect where
air is swirled around the filter unit 11 during opera-
tion. Several air-flow guiding vanes may be arranged, and
the vanes may also be arranged on the interior of the
dust container 7 or on the housing 10. A support frame 42
may also be arranged to provide predetermined outer
boundaries for the filter unit 11.

To cause dust to get stuck between the filter unit
11 and the dust container 7, a rib (not shown) is inte-
grated with the filter unit 11 and extends radially to-

wards the dust container 7.
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A suitable known material is selected for the f£il-
ters bodieg described above, such as a plastic material
for the coarse pre-filter 30 and a fiber or web-based ma-
terial for the particle-filter 14, 32.

The filter body or bodies and filter attachment mem-
ber are integrated, for example, by bonding, gluing,
melting or sewing the filter body to a surface of the at-
tachment member, by enclosing the open end of the filter
body in the attachment member, by clamping or melting the
attachment member to the filter body. Preferably the £il-
ter body and attachment member are circular as illus-
trated in the figures. However, any of the filter body
and attachment member may, for example, be rectangular,
triangular or have any other suitable shape.

The attachment member may have any suitable shape
for attachment to the dust container and for support of
the dust cleaning means and may, for example, comprise a
disc with attachment holes and a support hole for the
cleaning means. Preferably the attachment member is ex-
truded, and preferably made of a plastic material such as
polyethylene or any other similar material.

The spring may be replaced by a suitable elastic
element that will provide a corresponding function. It is
also possible to connect an elastic element, such as a
spring or a rubber string, to the attachment member and
the top portion of the rod.

The dust container may be an integrated part of the
vacuum cleaner, and the inlet of the vacuum ¢leaner may
comprise the dust container inlet.

Purthermore, the described spring is only one exam-
ple of means for straightening the respective filter bod-
ies. Other means for straightening the filter comprise an
interference fit or a snap-in fitting between the rod and
the filter attachment member, since this would fix the
rod to the attachment member and thus provide a desired,
straightened shape of the filter body. When the filter is

to be cleaned, or the rod reciprocated, the interference
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is manually overcome by a user, or the snap-in fitting is
opened by the user.

Another way of straightening the respective £ilter
bodies comprises arranging a part of the housing, such as
a protection element for the motor fan unit, to continu-
ously exert a pressure on the top portion of the rod when
the housing and the dust container are connected.

According to particular aspect of this concept, an
exchangeable filter unit for a vacuum cleaner is pro-
vided, which filter comprises a flexible filter body in-
tegrated with a filter attachment member, and dust remov-
ing means configured to collapse and expand the flexible
filter body in response to a force applied to the dust
removing means.

The exchangeable filter unit may incorporate any of
the embodiments of the filter and dust removing means of

the vacuum cleaner described above.
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CLAIMS

1. A hand held vacuum cleaner comprising:

a housing (10) with a dust container (7) comprising
an inlet (8) for dust laden air;

a filter unit (11) comprising a preferably baglike
filter body (14; 32); and

a motor fan unit (6) for generating a flow of air
through the inlet (8), and through the filter unit (11),

characterised in that the filter body
(14; 32) is flexible and that the vacuum cleaner further
comprises dust removing means (29) configured to agitate,
preferably, to collapse and expand the flexible filter
body (14; 32) in response to a force applied to the dust
removing means (29).

2. A hand held vacuum cleaner according to claim 1,
wherein the dust removing means (29) is configured to be
manually operated.

3. A hand held vacuum cleaner according to claim 1
or 2, wherein the dust removing means (29) comprises an
elastic element (28; 37) which continuously exerts a
force on a portion (16; 34) of the filter unit (11), for
expanding the flexible filter body (14, 32).

4. A hand held vacuum cleaner according to any one
of claims 1-3, wherein the dust removing means (29) com-
prises a rod (22) connected to a portion (16; 34) of the
filter unit (11), said rod (22) being movable in a direc-
tion from said portion (16; 34) of the filter unit (11)
to an opposite portion (15; 36) of the filter unit (11).

5. A hand held vacuum cleaner according to claim 4,
further comprising an elastic element (28) which continu-
ously exerts a force on the rod (22) for expanding the
flexible filter body (14; 32).

6. A hand held vacuum cleaner according to any one

of claimg 1-6, wherein the filter unit (11) comprises an
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attachment member (17) for attaching the filter unit (11)
to any of the housing (10) and the dust container (7).

7. A hand held vacuum cleaner according to claim 6,
wherein the attachment member (17) supports the dust re-
moving means (29).

8. A hand held vacuum cleaner according to claim 6
or 7, wherein the filter unit (11) and the dust removing
means (29) form an integrated and exchangeable filter as-
sembly.

9. A hand held vacuum cleaner according to any one
of claims 6-8, wherein the attachment member (17) and the
flexible filter body (14; 32) are integrated, preferably
in that a annular attachment member is molded together
with the opened end of the filter body.

10. A hand held vacuum cleaner according to any one
of claims 1-9, wherein the flexible filter body (14; 32)
is essentially tubelike, with one closed end (16) and one
open end (15) opposite the closed end (16).

11. A hand held vacuum cleaner according to any one
of claims 1-10, wherein the flexible filter body (14) has
a sleek surface facing the interior of the dust container
(7).

12. A hand held vacuum cleaner according to any one
of claims 1-11, further comprises a coarse pre-filter
body (30) at least partially encompassing the flexible
filter body (32), wherein the coarse pre-filter body (30)
preferably is part of the filter unit (11).

i%. )A hand held vacuum cleaner according to claim
12, wherein the coarse pre-filter body (30) has a baglike
shape and wherein the baglike flexible filter-body (32)
is arranged inside the coarse pre-filter body (30) such
that the open end of the baglike flexible filter-body is
located at the open end of the baglike coarse pre-filter
body (%O).

ié:x A hand held vacuum cleaner according to claim
12 orti3, wherein the coarse pre-filter body (30) has an

opening (31), preferably in the bottom part of the coarse
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moved from the filter body by means of said dust removing
means (29).

15. A hand held vacuum cleaner according to claim
14, further comprising a flexible cleaning and/or sealing
part (33) attached to a bottom portion (34) of the flexi-
ble filter body (32) for closing the opening (31) of the
coarse pre-filter body (30) during vacuum cleaning opera-
tion.

16. A hand held vacuum cleéner according to any one
of claimg 1-15, further comprising means (41) for swirl-
ing the incoming air around the filter unit (11).

17. A hand held vacuum cleaner according to any one
of claimg 1-16, wherein any one of the housing (10), the
dust container (7) and the filter unit (11) comprises at
least one air flow guiding vane (41) for swirling the in-
coming air around the filter unit (11).

18. A hand held vacuum cleaner according to any one
of claims 1-17, wherein any one of the dust container (7)
and the filter unit (11) comprises a dust-trapping rib
(40) .
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