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(57) Abstract:  The invention
relates to a vacuum cleaner nozzle
of the kind being adapted to be
moved over a floor (6) or other
surface to be cleaned, comprising
an outlet opening (2), which is
adapted to be connected to a
vacuum source, a suction opening
(3) in a side of the vacuum
cleaner nozzle facing the surface
to be cleaned which is in fluid
communication with the outlet
opening to allow withdrawal of
9 debris and dust from the surface
through the suction opening, and
at least one rotatable roller (4),

12 which is adapted to at least partly
support the vacuum cleaner nozzle
10 against the surface and is formed

of an essentially air tight material.
The at least one rotatable roller
(4) is either an idle roller, which

\3 M

is rolling along as the nozzle is
moved over the surface, or is
driven in a direction of rotation
such that a portion of its envelope
surface, which is facing the surface
to be cleaned, is moved towards

& the suction opening (3) to accomplish sweeping of debris and dust towards the suction opening. The rotatable roller is partly

=
=

surrounded by a sealing member (9) close to the envelope surface of the roller, along a portion of its circumference which is located
essentially opposite the surface to be cleaned such that air flow around the portion of the envelope surface located opposite the
surface to be cleaned is restricted and such that the roller functions as a rotatable air barrier.
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A VACUUM CLEANER NOZZLE, A ROLLER AS WELL AS A VACUUM
CLEANER

The invention relates to a vacuum cleaner nozzle of the kind being
adapted to be moved over a floor or other surface to be cleaned, comprising
an outlet opening, which is adapted to be connected to a vacuum source, a
suction opening in a side of the vacuum cleaner nozzle facing the surface to
be cleaned which is in fluid communication with the outlet opening to allow
withdrawal of debris and dust from the surface through the suction opening,
and at least one rotatable roller, which is adapted to at least partly support the
vacuum cleaner nozzle against the surface and is formed of an essentially air
tight material.

The invention also relates to a roller for such a vacuum cleaner nozzle

and a vacuum cleaner comprising such a vacuum cleaner nozzle.

Background of the invention

In prior art is known many different types of vacuum cleaner nozzles
for floor cleaning. One object with a vacuum cleaner nozzle is to pick up as
much as possible of different kinds of debris and dust from all different kinds
of surfaces, such as hard floors or carpets, with as little effort as possible.

A common feature for all kinds of vacuum cleaner nozzles, is that
some kind of means has to be provided in order to achieve an optimal combi-
nation of vacuum and airflow with high speed around the particles to allow
withdrawal by the airflow into the suction opening. This is normally achieved
by arranging a bottom plate of the nozzle close to a surface to be cleaned,
often also in combination with surrounding the bottom plate area with a low
edge, often provided with bristles, which restricts the air flow to the suction
opening and forces the air flow as close to the floor as possible. The edge of
bristles is normally retracted when cleaning carpets such that the bottom plate
is sliding directly onto the carpet in order to draw the air flow between the
carpet fibres. However, a vacuum cleaner nozzle arranged in this way in-

CONFIRMATION COPY
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volves some disadvantages. For example, a low front edge, such as an edge
of bristles results in that larger particles often are pushed in front of the nozzle
when moving it over a surface to be cleaned. A low bottom plate distance to
the floor increases pick-up from depth, crevices, in between tiles, etc, but also
increases the risk for scratching the floor. A strong vacuum underneath the
nozzle increases air speed but also the resistance when moving the nozzle.
High air speed results in good debris pick-up but also creates more noise.

Many vacuum cleaner nozzles comprises a setting mechanism for set-
ting between the different modes when vacuum cleaning of carpets and hard
floors, such that when vacuum cleaning of carpets, the bottom plate is closer
to and often slides on the carpet surface in order to draw the air flow between
the carpet fibres, whereas when vacuum cleaning of hard floors, the bottom
plate is elevated on a distance from the floor surface and the vacuum cleaner
nozzle is moved over the surface by sliding on felt or bristie members or roll-
ing on wheels. Such a setting mechanism will of course increase the costs for
the vacuum cleaner nozzle and it involves an additional inconvenience for the
user to perform the setting.

Some vacuum cleaner nozzles are of an active kind having a rotary
driven brush in contact with the surface to be cleaned, in order to achieve a
higher degree of pick-up of debris and dust, especially on carpets. However,
also when using a rotatable brush, the nozzle has to be provided with a low
edge, e.g. of bristles or hard plastics, in order to restrict the air flow towards
the suction opening, since a rotatable brush is highly air permeable. This has
to effect that also here the pick up of larger items is prevented unless the
nozzle is lifted from the surface. Also, when using a rotatable brush on hard
floors, it is a risk that the brush will damage the floor during long time use,
since bristles in rotatable brushes often are made of a comparatively hard
material in order to achieve a sufficient stiffness. Moreover, dust and long
flexible items, such as threads and hair, tend to adhere easily to brushes and
be difficult to remove. Normally, an actively rotary driven brush is driven at
about 3000 rpm (revolutions per minute), which will lead to a tendency for
particles to be swept aside instead of being picked up by the nozzle.
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In EP 313403 and 338780 is disclosed vacuum cleaner nozzles having
a rotatable shaft provided with flexible blades arranged helically around the
circumference of the shaft. The rotatable shaft is positioned at the bottom side
of the nozzle in front of an air intake opening and an object is to provide an
agitator roller, which do not present the usual problem, associated with ro-
tatable brushes, that elongated items, such as threads and hair, tend to get
entangled with the bristles of the brush. In all other respects the agitator roll-
ers disclosed in these documents present the same disadvantages associ-
ated with rotatable brushes. For example, an agitator roller formed in this way
is highly air permeable, such that the nozzle has to be provided with a low
front edge, in order to restrict the air flow towards the suction opening,
wherein the low front edge will prevent pick up of large items.

Also in WO 9943250 is disclosed a vacuum cleaner nozzle having a
rotatable shaft provided with elongated, flexible blades or strip-shaped ele-
ments, such as brush strips or blades of rubber or plastics, around the pe-
riphery of the shaft. The nozzle is arranged such that, when cleaning hard
floors, the outer edges of the blades will not be in contact with the floor but
will rotate on a distance above the floor. This is a disadvantage since thereby
is not achieved any polishing effect of the floor surface, which would be the
case if the blades were in contact with the floor. Moreover, a roller of this kind
being provided with flexible blades, is not adapted to wholly or partially sup-
port the nozzle against the floor. Instead, the nozzle has to be provided with
separate wheels, sliding surfaces or the like. This has to effect that the roller
can not follow any irregularities in the floor so well, such that if the floor has
any cavities or the like, the roller might pass on a rather large distance from
the bottom of the cavity. This will result in a lowered air velocity and deterio-
rated ability to pick up debris. Also the ability for the nozzle to climb up on
edges, such as carpet edges, will be poor if the roller can not support the
nozzle. A rotating roller having blades, wings or fins will also generate quite a
lot of noise, which is a great disadvantage when vacuum cleaning at the
same time as other activities is going on in the same or adjoining rooms.

In US 2005/0071948 is disclosed an attachment for a vacuum cleaner
nozzle. The attachment is provided with two rollers and is adapted to be com-
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bined with nozzles having a rotatable driven brush. More precisely, a nozzle
is to be positioned on top of the attachment, such that the driven brush is in
contact with the rollers and the rotary motion of the brush will be transferred
to the rollers. The purpose is that the nozzle alone should be used on carpets,
since the rotatable driven brush is well suited to pick up debris and dust from
between the carpet fibres, whereas the nozzle together with the attachment
should be used on hard floors. Besides that the combination of the nozzle and
the attachment will be very cumbersome to use, since it will have a consider-
able height which will make it impossible to vacuum clean under furniture and
the like, the rollers will be driven in the same direction, having to effect that
one of the rollers will sweep the debris and dust towards the suction opening,
whereas the other roller will sweep the debris and dust away from the suction
opening. Also, the rollers are mounted in the attachment with rather large
gaps between the portions of the rollers which are facing outwards and the
attachment, such that an essential part of the air flow will go this way. Ac-
cordingly, the cleaning effect will be poor.

In the Japanese published patent application 2007-105244 is disclosed
a cleaning roller consisting of an inner core on the outer periphery of which is
provided a foamed body. The foamed body is preferably of polyurethane foam
and has a thickness of at least 5 mm. The outer periphery of the foamed body
is cylindrical with a circular cross section and the surface is provided with 10
to 40 open pores per 25 mm. The object of the cleaning roller is that debris
and dust shall adhere to the open pores of the roller surface when moving the
roller over the surface to be cleaned. The cleaning roller is illustrated as being
mounted onto a handheld cleaning tool, such that the roller can be moved
over the surface to be cleaned by hand. However, it is mentioned in the speci-
fication that the cleaning roller also could be arranged at a dust suction open-

ing of a vacuum cleaner.

Summary of the invention

It is an object of the present invention to provide a vacuum cleaner

nozzle, which presents improved suction characteristics and which is more
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capable of picking up also rather large items. At least this object is achieved
by a vacuum cleaner nozzle according to claim 1.

The invention also relates to a roller and a vacuum cleaner having es-
sentially the same object as above. This object is achieved by a roller accord-
ing to claim 19 and a vacuum cleaner according to claim 28.

Accordingly, the basis of the invention is the understanding that the
above object may be achieved by providing the vacuum cleaner nozzle with a
roller, which is adapted to at least partly support the vacuum cleaner nozzle
against the surface to be cleaned and is formed of an essentially air tight ma-
terial. The roller is either an idle roller , which is rolling along as the nozzle is
moved over the surface, or is driven in a direction of rotation such that a por-
tion of its envelope surface, which is facing the surface to be cleaned, is
moved towards the suction opening to accomplish sweeping of debris and
dust towards the suction opening. The rotatable roller is partly surrounded by
a sealing member close to the envelope surface of the roller, along a portion
of its circumference which is located essentially opposite the surface to be
cleaned such that air flow around the portion of the envelope surface located
opposite the surface to be cleaned is restricted and such that the roller func-
tions as a rotatable air barrier, which restricts and controls the air flow to the
suction opening and forces the main part of the air flow to pass close to the
surface to be cleaned.

By means of a vacuum cleaner nozzle arranged according to the in-
vention, since the roller at least partly supports the nozzle, the advantage is
achieved that the roller accomplishes a polishing effect of the surface to be
cleaned. Also, the roller will follow any irregularities in the surface, such that
the roller will maintain contact with the surface even over cavities, which will
create a sufficient air velocity to withdraw debris and dust, and the nozzle will
more easily climb up on edges, such as carpet edges and the like. The fea-
ture that the roller at least partly supports the nozzle does not preclude that
the nozzle also comprises wheels or sliding surfaces. However, it involves
that at least some pressure is applied on the roller against the surface and it
involves that the roller has to be of a kind that can bear the pressure. This
excludes brush rollers and rollers having thin blades, wings, fins or the like,
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since such elements will be deformed, at least during long time use. In some
appliances the roller can be strictly cylindrical. However, it is preferred that
the envelope surface of the roller is formed with a suitably structure, such that
a sufficient air flow can be achieved between the roller and the surface during
use. Accordingly, the total contact surface of the roller towards the surface is
at least 30%, preferably at least 40% and most preferred at least 50% of the
total envelope surface of the roller. Moreover, if the roller is actively rotation-
ally driven, the rotational direction will accomplish sweeping of debris and
dust towards the suction opening. Since the roller is partly surrounded by a
sealing member close to the envelope surface of the roller, along a portion of
its circumference which is located essentially opposite the surface to be
cleaned, the air flow around that portion of the envelope surface will be re-
stricted. Accordingly, the roller can be used as a rotatable air barrier, such
that a low edge outside the roller can be dispensed with, which has to effect
that also rather large debris items can be withdrawn by the nozzle without
having to lift the nozzle from the surface.

Within the general idea, the invention may be varied in many different
ways. In a hereinafter described and illustrated embodiment, the vacuum
cleaner nozzle is provided with one single, actively rotationally driven roller at
a forward edge. The roller is moreover formed with a structured envelope sur-
face, such that air passages will be formed between the roller and the surface
to be cleaned. More precisely, the structure on the envelope surface is
formed by several grooves, which extend helically over the envelope surface.
As the roller rotates, the air passages between the roller and the surface will
accordingly move successively along the length of the roller. In this way the
air flow is concentrated, in a favourable way, to confined spots or passages,
such that either the total air flow quantity can be decreased to save energy, or
by maintaining the total air flow quantity the suction and cleaning effect can
be increased.

However, a vacuum cleaner nozzle according to the invention can be
provided with more than one roller. For example one rotationally driven roller
at the forward edge and an idle roller or a likewise rotationally driven roller in

the area behind the suction opening in order to control the air flow from be-
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hind. Also, the nozzle can be provided with rollers, idle or driven, at each side
in order to control the air flow from those directions and to facilitate moving
the nozzle sideways if desired. In fact all the rollers can be rotationally driven,
according to the invention in a direction such that a portion of their envelope
surfaces, which are facing the surface to be cleaned, is moved towards the
suction opening. Opposite rollers will accordingly have opposite directions of
rotation. However, this is not a disadvantage when moving the nozzle over
the surface, since as each roller is rotated, the contact friction between each
roller and the surface will be lowered which will make it easy to move the
nozzle in all directions. The invention is not restricted to four rotationally
driven rollers in a square form. It would also be possible to arrange several
short rollers in e.g. a hexagon or octagonal form. It is preferred that at least
some of the rollers have structured envelope surfaces, in order to form air
passages between the roller and the surface to be cleaned, while the other
rollers can have smooth cylindrical envelope surfaces. One advantage with a
vacuum cleaner nozzle according to the invention, formed in one of the above
described or any other way, is that a low air flow restricting edge in the area
of each roller can be dispensed with, which will facilitate pick up of particularly
large debris items.

The sealing member close to the envelope surface of the roller, along a
portion of its circumference which is located essentially opposite the surface
to be cleaned, can be formed in different ways. In the described and illus-
trated embodiment, the sealing member is a roller housing, having an inner
surface located close to the envelope surface of the roller. However, it could
also be e.g. a flexible or hinged member which abuts and slides against the
envelope surface as the roller rotates. It is to be understood that the term “es-
sentially opposite” in this context, does not necessarily mean strictly diametri-
cally opposite. Instead it should be interpreted as being on the side or the
roller facing away from the surface to be cleaned.

The roller can be manufactured of many different materials. Normally it
is preferred to use a resilient, easily deformable material, such as a foam ma-
terial, in at least an outer layer of the roller. It is also preferred that at least an

outer layer or the roller is unitary made in one piece of a resilient material.
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The foam material, which can be of e.g. polyurethane or polyester, can be
manufactured to a low cost and is easy to form with the desired structure.
However, also other materials could be conceivable, such as a fibrous mate-
rial. Due to the resilient layer on the roller, it is also easier to pick up larger
items in that the resilient layer will be deformed over the item such that it can
pass beneath the roller. Thanks to the resilient layer it is also easier to clean
uneven surfaces since the layer will conform to the surface. Preferably, the
envelope surface of the roller is sealed, such that it do not contain any open
pores in which debris and dust can get stuck and such that it is air tight for
increased suction effect through the air passages between the roller and the
surface. The thickness of the resilient layer is between 5-25 mm, preferably
10-20 mm and most preferred about 10 mm. However, it is also possible to
form the roller of a material that is not so easy to deform, such as rubber or
plastics.

The structure forming the air passages can have many different
shapes, such as helically formed grooves or projections distributed over the
envelope surface. One advantage with a structure in form of helical grooves,
which can be continuous over the whole or only a part of the roller length, is
that during vacuum cleaning the air passages will move continuously over a
parf of or the entire length of the roller as it is rotated, such that the air flow
will strike sequentially over the surface to be cleaned, which will drive the de-
bris and dust in a favourable way towards the inlet slot. If the pitch of each
helical groove is not too steep, the sealing member at a portion of the enve-
lope surface which is located essentially opposite the surface to be cleaned,
can be made to cover at least one whole groove which will reduce air leakage
between the sealing member and the roller. However, the structure of the en-
velope surface can be made in many other shapes, such as confined projec-
tions from or recesses in the envelope surface.

Normally, it is preferred that an actively driven roller is driven by means
of an electric motor or a turbine. However, it is also possible to drive the roller
by means of wheels, which are in contact with the surface to be cleaned and
rotates as the nozzle is moved over the surface. An electric motor can either
be positioned inside the roller or outside the roller by driving via a belt or the
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like. One advantage by having an actively driven roller is that it will have a
brushing effect on the surface to be cleaned. Another is that the nozzle will be
self propelled in for example the forward direction, which will facilitate the
cleaning work. The roller is preferably driven at 400 to 600 rpm (revolutions
per minute) or at about 500 rpm. This is a rather low rotary speed in compari-
son to prior art vacuum cleaner nozzles, and reduces the risk that debris and
dust will be thrown aside by the rotating roller. However, it is also conceivable
to let the roller be an idler roller, which is not driven but merely rotates along
when the vacuum cleaner nozzle is moved over the surface. In such a case
the roller functions as an air barrier, which restricts and controls the air flow to
the suction opening and, when having a structured envelope surface, for
forming of air passages between the envelope surface and the surface to be
cleaned.

Preferably, each roller is easily replaceable by another roller, e.g. when
the used one is worn out or when it is desirable to use a roller having another
structure pattern on the envelope surface. In an alternative embodiment of a
roller, the structure pattern on the roller envelope surface could be combined
with bristles, e.g. bristles arranged in grooves around the surface.

It is to be understood that a vacuum cleaner nozzle according to the
invention, can be applied in all kinds of vacuum cleaners, such as stick-type,
canister-type and central vacuum cleaners. Due to the increased performance
of the vacuum cleaner nozzle according to the invention, it is especially well
suited for battery powered vacuum cleaners, but can of course be used also
in vacuum cleaners connected to mains supply. Normally, vacuum cleaners
are utilized to vacuum clean horizontal surfaces, such as floors. However, the
invention is applicable also in vacuum cleaner nozzles for other purposes.
For example vacuum cleaner nozzles adapted for vacuum cleaning of stairs
and furniture whith a suction opening is located in a vertical side of the noz-

Zle.

Brief description of the drawings

Hereinafter an exemplary embodiment of the invention will be de-

scribed by reference to the drawings, in which:
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Fig 1 is a perspective view from above of a vacuum cleaner nozzle
according to the invention;

Fig 2 is a side view of the nozzle in fig 1;
Fig 3 is a cross section through the nozzle in figs 1-2;
Fig 4 is a bottom view of the vacuum cleaner nozzle but with the roller

removed; and
Fig 5 is a perspective view of the roller.

Detailed description of an embodiment of the invention

Reference is first made to the perspective view in fig 1, illustrating an
embodiment of a vacuum cleaner nozzle according to the invention, which is
adapted to be connected to a so called stick-type of vacuum cleaner. For this
reason the nozzle comprises a pivotal mounting bracket 1 for connecting to
one end of the stick of the vacuum cleaner. The nozzle comprises an outlet
opening 2, as is best seen in fig 3, the end of which is located within an outer
casing of the nozzle and to which a flexible vacuum tubing is to be connected.
Through the flexible tubing an air flow is drawn by means of a vacuum source
in form of a motor and fan unit in the vacuum cleaner, as is common knowl-
edge in the art.

Reference is then made to figs 2-4 for a more detailed description of
the nozzle structure. The vacuum cleaner nozzle comprises a suction opening
3, which in this embodiment is formed as an elongated slot, a rotatable roller
4, which is positioned along a forward edge of the nozzle in front of and in
parallel to the suction opening 3, and two wheels 5. The suction opening 3 is
in fluid communication with the outlet opening 2, such that when the outlet
opening 2 is connected to a vacuum source, debris and dust beneath the noz-
zle can be drawn in through the suction opening by means of the air flow
generated by the vacuum source, while moving the nozzle over a surface 6 to
be cleaned, e.g. a floor. The roller 4 is rotatably driven by means of an electri-
cal motor, as will be described more in detail further on, such that the roller
rotates clockwise as seen in fig 2 and 3, i.e. the lower envelope surface of the
roller, which is facing the surface 6, is moved inwards towards the suction

opening 3. In this way the roller will sweep any debris and dust on the floor 6
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towards the suction opening 3 at the same time as the roller will drive the
nozzle forward, i.e. in the direction to the right in figs 2 and 3.

As can be seen from the cross section in fig 3, the suction opening 3 is
defined between a rear edge 7, which is positioned with a small distance to
the surface 6, and the roller 4. Accordingly, the roller 4 will function as a rotary
air barrier, which will restrict the air flow to the suction opening 3. The casing
is moreover formed with side wall portions 8 arranged at each end of the suc-
tion opening 3 and the roller 4, as seen in fig 2, which will restrict the air flow
from each side to the suction opening.

At the side of the roller 4 which is located essentially opposite the floor
6, the roller is partly surrounded by a sealing member in form of a roller hous-
ing 9 having a sub-cylindrical inner surface positioned close to the envelope
surface of the roller. In this way air flow above the roller will be restricted. The
roller housing 9 terminates at a forward edge 10.

However, to achieve a good cleaning effect it is not sufficient to create
a strong vacuum. It is also necessary to let in an appropriate amount of air
such that an air flow is generated, preferably as close to the floor as possible,
which has a sufficient velocity to withdraw the debris and dust into the suction
opening. In the embodiment shown, the air flow into the suction opening 3 is
partly taken in below the rear edge 7 and beneath the side wall portions 8.
However, the main part of the air flow is taken in beneath the roller. This is
accomplished in that the roller 4 is provided with grooves 11, which are heli-
cally extended over the outer surface of the roller, as is best seen in the per-
spective view of the roller in fig 5. Thanks to the helically extension of the
grooves 11, these will form air passages between the roller and the floor 6
and, during rotation of the roller, the air passages will successively travel
along the length of the roller. Accordingly, the roller 4 will function as a rotary
air barrier, which restricts and controls the air flow to the suction opening 3.
Due to this it is possible to position the forward edge 10 on a rather large dis-
tance from the floor 6, which will facilitate passage of large debris items to the
suction opening 3. Also, due to the rotary action of the roller, debris and dust
will be swept by the roller towards the suction opening 3.
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The roller, in this embodiment, comprises preferably a layer 12 of a re-
silient material, such as a foam material having a sealed outer surface, which
is supported by an inner tube 13. The resilient layer will be deformed when
encounter large debris items, which will further facilitate passing of the debris

5 to the suction opening and subsequent withdrawal by the air flow.

The roller 4 is electrically driven by means of an electrical motor 14 and
a gear wheel 15, as is seen in the view of the bottom side in fig 4, in which the
roller is removed.
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CLAIMS

1. A vacuum cleaner nozzle of the kind being adapted to be moved
over a floor (6) or other surface to be cleaned, comprising an outlet opening
(2), which is adapted to be connected to a vacuum source, a suction opening
(3) in a side of the vacuum cleaner nozzle facing the surface to be cleaned
which is in fluid communication with the outlet opening to allow withdrawal of
debris and dust from the surface through the suction opening, and at least
one rotatable roller (4), which is adapted to at least partly support the vacuum
cleaner nozzle against the surface and is formed of an essentially air tight
material, characterized inthat the at least one rotatable roller (4) is
either an idle roller, which is rolling along as the nozzle is moved over the sur-
face, or is driven in a direction of rotation such that a portion of its envelope
surface, which is facing the surface to be cleaned, is moved towards the suc-
tion opening (3) to accomplish sweeping of debris and dust towards the suc-
tion opening, wherein the rotatable roller is partly surrounded by a sealing
member (9) close to the envelope surface of the roller, along a portion of its
circumference which is located essentially opposite the surface to be cleaned
such that air flow around the portion of the envelope surface located opposite
the surface to be cleaned is restricted and such that the roller functions as a

rotatable air barrier.

2. A vacuum cleaner nozzle accordingtoclaim1,characteri-
z e d in that the roller (4) is positioned at a boundary edge of the vacuum

cleaner nozzle.

3. A vacuum cleaner nozzle accordingtoclaim1or2,characteri-
z e d in that the sealing member is in form of a roller housing (9), which partly
surrounds the roller (4) and which has an inner sub-cylindrical surface located

close to the envelope surface of the roller.
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4. A vacuum cleaner nozzle according to any of the preceding claims,
characterized in that the suction opening (3) is at least partly defined
by at least one rotatable roller (4).

5. A vacuum cleaner nozzle according to any of the preceding claims,
characterized inthatthe roller (4) is formed with an envelope surface
having a structure (11) forming air passages between the roller and the sur-
face (6).

6. A vacuum cleaner nozzle according to claim 5,characteri-
z e d in that the total outer contact surface of the roller (4) towards the sur-
face to be cleaned, is at least 30%, preferably at least 40% and most pre-
ferred at least 50% of the total envelope surface.

7. A vacuum cleaner nozzle accordingtoclaim5or6,characteri-
z e d in that the roller (4) has an envelope surface, which is formed such that
the air passages between the roller and the surface will travel along at least a
part of the length of the roller during rotation of the roller.

8. A vacuum cleaner nozzle according to any of the claims 5 to 7,
characterized inthatthe roller (4) is formed with grooves (11), which
are helically extended along at least a part of the envelope surface of the
roller.

9. A vacuum cleaner nozzle according to any of the preceding claims,
characterized inthatthe roller (4) comprises an outer layer (12) of a

resilient material.

10. A vacuum cleaner nozzle according to any of the preceding claims,
characterized inthatthe roller (4) has at least an outer layer (12) be-

ing unitary made in one piece of a resilient material.
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11. A vacuum cleaner nozzle according to claim9or10,characte-
rized in that the resilient material layer (12) of the roller (4) comprises a
foamed material.

12. A vacuum cleaner nozzle accordingtoclaim 11, characteri-
z e d in that the foamed material comprises polyurethane foam.

13. A vacuum cleaner nozzle according to claim 11 or12,chara-
cterized inthatthe resilient material is formed with a sealed outer sur-
face layer.

14. A vacuum cleaner nozzle according to any of the claims 11 to 13,
characterized inthatthe layer (12) of resilient material is between 5
and 25 mm, preferably between 10 and 20 mm thick.

15. A vacuum cleaner nozzle according to any of the preceding claims,
characterized inthatthe length of the suction opening (3) and the
roller (4) are essentially equal.

16. A vacuum cleaner nozzle according to any of the preceding claims,
characterized inthatthe roller (4) is actively driven.

17. A vacuum cleaner nozzle according to claim 16,characteri-
z e d in that the roller (4) is actively driven at 400 to 600 rpm.

18. A vacuum cleaner nozzle according to claim 16 or 17, chara-
cterized inthatthe roller (4) is driven by means of an electrical motor
(14) disposed inside the roller.

19. A roller adapted to be arranged in a vacuum cleaner nozzle, ac-
cording to any of the claims 1 to 18, and being in contact with a surface to be
cleaned,characterized inthatitis formed with an envelope surface
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having a structure (11) forming air passages between the roller (4) and the
surface (6).

20. A roller according to claim 19, characterized in that the to-
tal outer contact surface of the roller (4) towards the surface (6) to be
cleaned, is at least 30%, preferably at least 40 % and most preferred at least
50% of the total envelope surface.

21. A roller according to claim 19 or20,characterized inthatit
has an envelope surface, which is formed such that the air passages between
the roller (4) and the surface (6) will travel along at least a part of the length of

the roller during rotation of the roller.

22. A roller according to any of the claims 19to 21, characteri-
zed inthat it is formed with grooves (11), which are helically extended
around the envelope surface of the roller (4).

23. A roller according to any of the claims 199t0 22, characteri-
z ed in that it comprises an outer layer (12) of a resilient material.

24. A roller according to claim 23, characterized in that the re-

silient material layer (12) of the roller (4) comprises a foamed material.

25. Aroller accordingto claim24,characterized inthatthe

foamed material comprises polyurethane foam.

26. A roller according to claim 24 or25,characterized inthat
the resilient material is formed with a sealed outer surface layer.

27. A roller according to any of the claims 23 to 26, characteri-
z e d in that the layer (12) of resilient material is between 5 and 25 mm, pref-
erably between 10 and 20 mm thick.
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28. A vacuum cleaner comprising a vacuum cleaner nozzle according
to any of the claims 1 to 18 and/or a roller according to any of the claims 19 to
27.
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