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(54) Title: HANDHELD VACUUM CLEANER

(57) Abstract: The invention relates to a handheld vacuum cleaner (1), comprising a housing (2) with an inlet (3) for air which is
charged with dust and/or dirt at one location of the housing (2) and a suction unit (4) arranged at a second location of the housing (2)
for creating an air flow from the inlet (3) through the housing (2), wherein a filter element or filter carrier (5) is arranged between the
inlet (3) and the suction unit (4) within the housing, wherein the filter element or filter carrier (5) has a face side (6) facing the inlet
(3). To allow a secure separation of liquid from the air flow and collection of the same the invention proposes that the face side (6)
comprises at least one deflector surface (7) which has a concave shape against which the air flow is led during the operation of the
suction unit (4).
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Description

Handheld Vacuum Cleaner

The invention relates to a handheld vacuum cleaner, comprising a
housing with an inlet for air which is charged with dust and/or
dirt at one location of the housing and a suction unit arranged
at a second location of the housing for creating an air flow
from the inlet through the housing, wherein a filter element or
filter carrier is arranged between the inlet and the suction
unit within the housing, wherein the filter element or filter

carrier has a face side facing the inlet.

A handheld vacuum cleaner of the generic kind is well known in
the art. An example is shown in Fig. 1. The wvacuum cleaner 1 has
a housing 2 with a longitudinal axis L. During intended use the
vacuum cleaner sucks dirt or dust from a horizontal plane; thus
a vertical axis V can be defined. The longitudinal axis L ex-
tends substantially in a direction perpendicular to the vertical
axis V, 1. e. into a horizontal direction. The housing 2 has an
inlet 3 at one of its ends in longitudinal direction L. Near the
other end in longitudinal direction L a suction unit 4 is
mounted. Between the inlet 3 and the suction unit 4 a filter
element or filter carrier is arranged. The air which is sucked
by the suction unit 4 is thus sucked in from the inlet 3 into
the housing and is guided through the filter element / filter
carrier 5 where dust and dirt is filtered. While the filtered
air leaves the housing 4 via the suction unit 4 the dust and
dirt is retained from the filter and is collected in a dust com-

partment 12.

Problems occur when a liquid, e. g. water, is contained within
the dust or dirt which is sucked in the vacuum cleaner. It is
aimed for to also retain such liquid in the wvacuum cleaner and
more specifically in the dust compartment as it is not accept-
able that the liquid leaves the vacuum cleaner again via the

suction unit.
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Thus, in a handheld vacuum cleaner which is usable for wet and
dry purposes the challenge is to separate the airflow and water
in a very narrow surrounding. This is the result from the fact
that the vacuum cleaner must be quite small. The problem is that
small space within the housing of the wvacuum cleaner and a high
airflow velocity easily catch and drag small water droplets
along. A water droplet which touches a surface or wall within
the housing will split into a multitude of small droplets; thus,
it becomes even more difficult to separate the liquid from the

airflow.

A possibility to ease this problem is to design a relatively
wide container which leads to low airspeed inside the dust com-
partment. At first the contaminated water flow is forced down-
wards at an angle similar as at the front of a speed boat. Then,
the stream becomes slower thanks to the wide container area; the
water droplets can fall out from the air stream and fall into
the dust compartment due to the gravity force. The quite slow
air flow cannot entangle the water from its resting place in the
dust compartment. Also, the low airspeed cannot turn upwards the

droplets toward the filter due to the gravity.

This method doesn’t work when it is aimed for a quite small de-
sign of the handheld vacuum cleaner as the mentioned space is

not available.

Thus it is an object of the present invention to allow a secure
separation of liquid from the air flow and collection of the
same in the dust compartment of the handheld vacuum cleaner even
in the case that a small design of the wvacuum cleaner is real-

ized.

The solution of this object according to the invention is char-
acterized in that the face side of the filter element or filter

carrier comprises at least one deflector surface which has a
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concave shape against which the air flow is led during the op-

eration of the suction unit.

Preferably, the deflector surface is concave in two directions

which are perpendicular to another.

Furthermore, a plurality of deflector surfaces can be arranged
at the face side. In this regard it is advantageous that two
rows of deflector surfaces are arranged side by side; the two
rows can then be arranged along a vertical axis (in the meaning
as explained above). Preferably, a ridge is arranged between the

two rows of deflector surfaces.

Furthermore, each row of deflector surfaces can have more than
one deflector surface. A preferred embodiment of the invention
suggests that two, three or four deflector surfaces are arranged
in each row. Also here, a ridge can be arranged between two ad-

jacent deflector surfaces of one row.

A specific preferred embodiment suggests that two rows of de-
flector surfaces are arranged, wherein each row has three de-

flector surfaces.

The face side of the filter element or filter carrier can be ar-
ranged under an angle relatively to a longitudinal axis of the
housing against the vertical direction. This angle lies prefera-
bly between 15° and 45°. The mentioned direction of the face
side can be defined by the envelope of the contour of the face

side.

A dust compartment is preferably arranged below the face side of
the filter element or filter carrier when the vacuum cleaner is

in the regular position during use as described above.

The filter element or filter carrier is preferably made of plas-
tic material. Then, it can be made by an injection moulding

process.
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Thus, the present invention concerns a wet & dry vacuum cleaner
which is able to suck up liquids in distinction to ordinary vac-

uum cleaners which are not made to suck up any liguid.

The solution according to the present invention solves thus two
major problems. A first aspect is not to split the water drops
into smaller droplets. The second aspect is not to recapture

resting water in the dust compartment.

This is performed by an aircushion technology - established by
the concave deflector surfaces -, which is achieved by prefera-
bly six local high-pressure zones right in front of the inlet,
i. e. at the face side arranged at the filter element / filter

carrier facing the inlet.

FEach of those high-pressure zones is concave in such a way that
every droplet hitting the surface is forced at a downward angle.
The effect causes slow retardation of the incoming water without
splitting it to a significantly extent. This is beneficial for
solving the first problem. The water is then allowed to pour

down in a controlled manner due to its own gravity and speed.

As it is not possible to completely avoid the airflow going
through the resting water, it is a problem to prevent recaptur-
ing of resting water. A forced airstream into the water will en-
tangle the water again and therefore it is crucial to make sure
that no fast flowing airstream goes into the water. In the
claimed design the air cushion works like an imaginary flow di-
rector which separates the main airflow from the water and leads

it sideways upwards towards the filter inlet.

The inlet of the machine would benefit of a placement at the top
of the container at some distance from the back part of the dust
bin to ensure free movement of the machine in the most frequent-
ly used positions without entangling the water into the air-

stream.
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It should be noted if the wet & dry vacuum cleaner is hold up-
wards vertically it is possible for the water in the tank (if
there is a lot of water in the tank) to get into the fan if the

intake is placed to far back.

In a handheld cleaner the space is very limited and with demands
for increased power and esthetical wishes for sleeker designs
the airspeed reaches much higher values than in vacuum cleaner
with bigger space in the housing. However, by using the de-
scribed aircushion method these demands are taken into account

and solved.

Thus, it becomes possible to obtain a high air performance and

water separation in a very limited surrounding space.

Thus, the vacuum cleaner according to the invention is equipped
with an efficient water trap to separate water, dust and dirt

from the airstream which 1s sucked into the vacuum cleaner.

In the drawing an embodiment of the invention is depicted.

Fig. 1 shows a perspective view of a handheld vacuum cleaner ac-

cording to the state of the art,

Fig. 2 shows an explosion view of a part of the handheld vacuum

cleaner as shown in Fig. 1 according to the invention and

Fig. 3 shows a perspective view of the filter element / filter

carrier of the wvacuum cleaner.

Fig. 1 shows the general construction of a handheld vacuum
cleaner 1, wherein a design according to the state of the art is
depicted. Reference is made to the explanations above. A hand-
held vacuum cleaner 1 according to the invention is shown in
Fig. 2. Here the core feature is the design of the filter ele-

ment or filter carrier 5 which is shown in Fig. 3.
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To allow a separation of liquid in the air which is sucked in
via the inlet 3 and to retain the ligquid then in the inner of
the housing and more specifically in the dust compartment 12 the
specific design of the filter element or filter carrier 5 is

proposed:

The filter element or filter carrier 5 has a face side 6 which
is facing the inlet 3. This face side is equipped with a plural-
ity of deflector surfaces 7 as can be seen in Fig. 3. Each of
the deflector surfaces 7 is formed as a bowl-shaped contour, 1i.
e. a double-concave surface is given. That is, the form of the
surface along two directions a and b (see Fig. 3) which are per-

pendicular to another is concave.

As can be seen from Fig. 3 two rows 8 and 9 of such deflector
surfaces 7 is arranged, wherein each row 8, 9 has several adja-
cent deflector surfaces 7. In the depiction according to Fig. 3
each row has four deflection surfaces, so that in total eight

deflection surfaces are present.

Another specifically preferred embodiment comes up with two rows
8, 9 and three deflection surfaces 7 in each row, i. e. with six

deflection surfaces 7 in total.

Between the two rows 8, 9 a ridge 10 is formed which divides the
deflector surfaces 7 of both rows 8, 9 from another. Also ridges
11 are arranged between the deflector surfaces 7 of each row 8,
9. The ridges 10, 11 form banks at which water droplets can be

drained.

The whole face side 6 is arranged under an angle o against the

vertical direction V (see Fig. 2). In the depicted embodiment

the angle o is about 30°.

The deflector surfaces form during regular use of the vacuum

cleaner aircushions for the water droplets in the stream of

6
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charged air. Thus, the aircushion technology consisting prefera-
bly of six high pressure cells (deflector surfaces 7) in a dou-
bly concave surrounding that enables the water to separate from

the main airflow in a distinguished and controlled manner.
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Claims

1. Handheld vacuum cleaner (1), comprising a housing (2) with an
inlet (3) for air which is charged with dust and/or dirt at
one location of the housing (2) and a suction unit (4) ar-
ranged at a second location of the housing (2) for creating
an air flow from the inlet (3) through the housing (2),
wherein a filter element or filter carrier (5) is arranged
between the inlet (3) and the suction unit (4) within the
housing, wherein the filter element or filter carrier (5) has
a face side (6) facing the inlet (3),
characterized in that
the face side (6) comprises at least one deflector surface
(7) which has a concave shape against which the air flow is

led during the operation of the suction unit (4).

2. Handheld vacuum cleaner according to claim 1, characterized
in that the deflector surface (7) is concave in two direc-

tions (a, b) being perpendicular to another.

3. Handheld vacuum cleaner according to claim 1 or 2, character-
ized in that a plurality of deflector surfaces (7) is ar-

ranged at the face side (6).

4. Handheld vacuum cleaner according to claim 3, characterized
in that two rows (8, 9) of deflector surfaces (7) are ar-

ranged side by side.

5. Handheld vacuum cleaner according to claim 4, characterized
in that the two rows (8, 9) are arranged along a vertical

axis (V).

6. Handheld vacuum cleaner according to claim 4 or 5, character-
ized in that a ridge (10) is arranged between the two rows

(8, 9) of deflector surfaces (7).
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Handheld vacuum cleaner according to one of claims 4 to o,
characterized in that each row (8, 9) of deflector surfaces

(7) has more than one deflector surface (7).

Handheld vacuum cleaner according to claim 7, characterized
in that two, three or four deflector surfaces (7) are ar-

ranged in each row (8, 9).

Handheld vacuum cleaner according to claim 8, characterized
in that a ridge (11) is arranged between two adjacent deflec-

tor surfaces (7) of one row (8, 9).

Handheld vacuum cleaner according to claim 8 or 9, character-
ized in that two rows (8, 9) of deflector surfaces (7) are
arranged, wherein each row (8, 9) has three deflector sur-

faces (7).

Handheld vacuum cleaner according to one of claims 1 to 10,
characterized in that the face side (6) of the filter element
or filter carrier (5) is arranged under an angle (a) rela-
tively to a longitudinal axis (L) of the housing (2) against

the vertical direction (V).

Handheld vacuum cleaner according to claim 11, characterized

in that the angle (a) 1is between 15° and 45°.

Handheld vacuum cleaner according to one of claims 1 to 12,
characterized in that a dust compartment (12) is arranged be-
low the face side (6) of the filter element or filter carrier
(5).

Handheld vacuum cleaner according to one of claims 1 to 13,

characterized in that the filter element or filter carrier

(5) is made of plastic material.

10
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15. Handheld wvacuum cleaner according to claim 14, characterized
in that the filter element or filter carrier (5) is made by

an injection moulding process.

11
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