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(54) VACUUM CLEANER UNIT INCLUDING AN AIR SWIRLING SPACE AND A DIRT SPACE

(57) In a vacuum cleaner unit (4) comprising a a
cleaned air discharge arrangement (10), an air swirling
space (13) surrounding the cleaned air discharge ar-
rangement (10), and a dirt space (15) that is at a position
further down the cleaned air discharge arrangement (10)
and the air swirling space (13), one or more special
features are present to promote dirt retention in the dirt
space (15) and/or renewed separation of any fallback dirt

2
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fromthe air and subsequent renewed discharge of the dirt
to the dirt space (15). The special features are an exten-
sion body (17) located in the extension of the cleaned air
discharge arrangement (10), a flow deflection element
(19) for preventing fallback dirt from reaching an area
where the air is practically stationary, a tangential rib (18)
on a wall structure (14) defining the dirt space (15), and a
corner rib (20) on said wall structure (14).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a vacuum cleaner unit
configured to be used in a vacuum cleaner and to receive
incoming dirt-laden air in the vacuum cleaner and to bring
about separation of dirt and air, the vacuum cleaner unit
comprising: a cleaned air discharge arrangement; a first
wall structure defining an air swirling space in the vacuum
cleaner unit surrounding the cleaned air discharge ar-
rangement in a direction about a longitudinal axis of the
cleaned air discharge arrangement defining a longitudi-
nal direction in the vacuum cleaner unit; at least one inlet
configured to let in dirt-laden air to the air swirling space;
and a second wall structure defining a dirt space in the
vacuum cleaner unit; wherein the cleaned air discharge
arrangement is configured to discharge air from the
vacuum cleaner unit; and wherein the second wall struc-
ture is configured to receive and store dirt of the dirt-laden
air at the position of the dirt space.

[0002] The invention also relates to a vacuum cleaner
comprising a conduit, a suction nozzle at an end of the
conduit, a vacuum cleaner unit connected to the conduit,
and an arrangement configured to generate air suction
forces at the position of the suction nozzle and an air flow
from the suction nozzle towards the vacuum cleaner unit,
through the conduit.

BACKGROUND OF THE INVENTION

[0003] The invention is in the field of vacuum cleaning
and vacuum cleaners, particularly vacuum cleaners com-
prising a vacuum cleaner unit that is designed to separate
dirtand airandto rely on an air swirling movementabouta
cleaned air discharge arrangement in the process. In the
context of the invention, the vacuum cleaner can be a
handheld vacuum cleaner. Especially when the vacuum
cleaner is battery-operated, a very flexible proposition is
obtained, and market results demonstrate that such a
type of vacuum cleaner is getting more and more popular.
More and more people are inclined to use such a vacuum
cleaner as the first/preferred vacuum cleaner in the
house rather than only an in-between cleaner. This is
mostly due to the ease of use. Contrary to a canister type
of vacuum cleaner, the handheld vacuum cleaner is easy
to maneuver and lift.

[0004] WO 2022/002591 A1 discloses a vacuum clea-
ner, comprising: a dirt inlet; a motor and fan for delivering
suction to the dirt inlet; a cyclone unit for separating
particles from a flow generated by the suction of the
motor and fan, comprising a vortex finder extending
along a cyclone axis of rotation and an annular chamber
formed around the outside of the vortex finder; and a
delivery ductfor delivering air to the cyclone unit such that
the air can flow to the annular chamber. The vacuum
cleaner for example comprises a head having the dirt
inlet, and the delivery duct comprises a tube connecting
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the head to the cyclone unit. The vacuum cleaner for
example comprises a stick vacuum cleaner.

[0005] Itis well known to use cyclone units in vacuum
cleaners for separating dirt from a flow of air. In the
cyclone unit, centrifugal forces arise by rotating air inside
the annular chamber. The air follows a helical pattern
before exiting the cyclone unit. Particles dragged alongin
the rotating stream are moved outwardly by centrifugal
accelerations. As a consequence, the particles do not
follow the tight curve of the air flow path but strike an
outside wall of the annular chamber instead, then move
along the wall to enter a dirt collection chamber where
they are stored. Cyclone units are widely used as a
means to separate dry particles from air. Cyclone units
are also used to separate water droplets (and dirt parti-
cles) from air in the case of wet vacuum cleaners. Typi-
cally, the vortex finder that is included in the cyclone unit
has a central arrangement in the annular chamber. In one
of various known embodiments, the vortex finder is pro-
vided in the form of a hollow cylinder-shaped plastic part
with slots along the length for enabling air to flow from the
annular chamber to inside the vortex finder and be further
transported from that position to a position where the air
exits the cyclone unit.

[0006] In the vacuum cleaner known from WO
2022/002591 A1, the dirt collection chamber is in a
side-by-side arrangement with the annular chamber,
and is particularly coupled to a space that is present
between a ceiling of the annular chamber and a forward
end of the vortex finder. It is an object of the invention to
provide a practical design of a cyclone unit in which the
dirt collection chamber is located in the extension of the
vortex finder, at the side of the forward end of the vortex
finder, in the direction in which the cyclone axis of rotation
extends, which is referred to as longitudinal direction.

SUMMARY OF THE INVENTION

[0007] The invention provides a vacuum cleaner unit
configured to be used in a vacuum cleaner and to receive
incoming dirt-laden air in the vacuum cleaner and to bring
about separation of dirt and air, the vacuum cleaner unit
comprising: a cleaned air discharge arrangement; a first
wall structure defining an air swirling space in the vacuum
cleaner unit surrounding the cleaned air discharge ar-
rangement in a direction about a longitudinal axis of the
cleaned air discharge arrangement defining a longitudi-
nal direction in the vacuum cleaner unit; at least one inlet
configured to let in dirt-laden air to the air swirling space;
and a second wall structure defining a dirt space in the
vacuum cleaner unit. In the vacuum cleaner according to
the invention, the cleaned air discharge arrangement is
configured to discharge air from the vacuum cleaner unit;
the second wall structure is configured to receive and
store dirt of the dirt-laden air at the position of the dirt
space; and the second wall structure is located in the
extension of the first wall structure. Further, the vacuum
cleaner unit comprises at least one of the following: a flow
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deflection element located at a position that is between
the air swirling space and the dirt space in the longitudinal
direction, of which at least a portion projects outwardly
relative to the cleaned air discharge arrangement in a
direction being a substantially radial direction relative to
the longitudinal direction; an extension body located in
the extension of the cleaned air discharge arrangement,
wherein in the longitudinal direction, an end of the ex-
tension body at a side of the extension body facing away
from the cleaned air discharge arrangement is at a dis-
tance from the second wall structure; a tangential rib
projecting inwardly from the second wall structure in
the substantially radial direction and extending in a direc-
tion being a substantially tangential direction relative to
the longitudinal direction; and a corner rib arranged on
the second wall structure in a substantially radial orienta-
tion relative to the longitudinal direction, at a position
where a portion of the second wall structure extending
in the longitudinal direction connects to a portion of the
second wall structure being an end portion in the long-
itudinal direction.

[0008] It follows from the above definition of the va-
cuum cleaner unit according to the invention that two
important spaces are presentin the vacuum cleaner unit,
namely the air swirling space surrounding the cleaned air
discharge arrangement of the vacuum cleaner unit, and
the dirtspace. Onthe basis of the presence of the cleaned
air discharge arrangement and the air swirling space in
the vacuum cleaner unit, at least part of the vacuum
cleaner unit can also be referred to by the known term
cyclone unit. A notable aspect of the vacuum cleaner unit
according to the invention is the fact that the second wall
structure defining the dirt space in the vacuum cleaner
unit is located in the extension of the first wall structure
defining the air swirling space in the vacuum cleaner unit.
Advantages of such configuration of the vacuum cleaner
unit include a possibility to have a design of the vacuum
cleaner unit that is compact and provides the vacuum
cleaner unit with an appealing elongated look, and also a
possibility to shape an entrance to the dirt space in such a
way that relatively large particles such as leaves can
reach the dirt space more easily. However, the config-
uration in which the dirt space is present further down the
cleaned air discharge arrangement and the air swirling
space rather than to the side involves a number of tech-
nical challenges. A notable one of those technical chal-
lenges is found when common ways in which consumers
use a handheld vacuum cleaner are taken into account. It
is a known fact that consumers sometimes use a hand-
held vacuum cleaner in an orientation that may be de-
noted as an upward orientation, such as for the purpose
of cleaning ceilings. Without any measures, in the con-
figuration in which the dirt space is present further down
the cleaned air discharge arrangement and the air swir-
ling space, orienting the vacuum cleaner unit such that
the dirt space is higher than the air swirling space would
resultin dirt falling back from the dirt space to the cleaned
air discharge arrangement and the air swirling space
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under the influence of gravity. It would be a straightfor-
ward option to place a simple wall at an appropriate
position in the vacuum cleaner unit, but applying such
an option is not preferred as the presence of an added
wall would hamper the separation efficiency of the cy-
clone unit by creating turbulence in the air swirling space,
which would result in a decrease of separation perfor-
mance of the cyclone unit and therefore an increase of
the speed at which one or more filters as may be present
in the vacuum cleaner unit are contaminated.

[0009] In view of the foregoing, the invention involves
designing the vacuum cleaner unit with at least one of the
following four features: 1) a flow deflection element lo-
cated at a position that is between the air swirling space
and the dirt space in the longitudinal direction, of which at
least a portion projects outwardly relative to the cleaned
air discharge arrangement in a direction being a sub-
stantially radial direction relative to the longitudinal direc-
tion; 2) an extension body located in the extension of the
cleaned air discharge arrangement, wherein in the long-
itudinal direction, an end of the extension body at a side of
the extension body facing away from the cleaned air
discharge arrangement is at a distance from the second
wall structure; 3) a tangential rib projecting inwardly from
the second wall structure in the substantially radial direc-
tion and extending in a direction being a substantially
tangential direction relative to the longitudinal direction;
and 4) a corner rib arranged on the second wall structure
in a substantially radial orientation relative to the long-
itudinal direction, at a position where a portion of the
second wall structure extending in the longitudinal direc-
tion connects to a portion of the second wall structure
being an end portion in the longitudinal direction.
[0010] In respect of the first feature, i.e. the flow de-
flection element, it is noted that this element has a func-
tion in preventing a dirt-laden fallback air flow from reach-
ing a critical area on the cleaned air discharge arrange-
ment where there is practically no swirling air flow about
the cleaned air discharge arrangement and where other-
wise fallback dirt could accumulate and hamper function-
ing of the cleaned air discharge arrangement.

[0011] In respect of the second feature, i.e. the exten-
sion body, it is noted that this body has a function in
dissipating energy from an air flow that is at a position
between the cleaned air discharge arrangement and the
dirt space, so that the risk that air at the position of the dirt
space brings about displacement of dirt from the dirt
space is minimized.

[0012] Inrespect of the third feature, i.e. the tangential
rib, itis noted that this rib has a function in deflecting an air
flow from the cleaned air discharge arrangement to the
dirtspace, sothatan area atthe dirt space side of theribis
obtained where the air volume stays calm, especially in
the longitudinal direction, and also a function in prevent-
ing dirt as may be present in the dirt space from falling
back to the cleaned air discharge arrangementand the air
swirling space when the vacuum cleaner unit is in an
upward orientation.
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[0013] In respect of the fourth feature, i.e. the corner
rib, it is noted that this rib has a function in further pre-
venting air movement, particularly swirling airmovement,
in the dirt space.

[0014] The invention covers the use of only one of the
above four features, and also the use of any combination
of two or more of the above four features. In any case, by
providing the four features, the invention provides a way
of enabling the configuration in which the dirt space is
present further down the cleaned air discharge arrange-
ment and the air swirling space rather than to the side
while avoiding that this is at the cost of separation effi-
ciency of the cyclone unit, at least avoiding that this is at
the cost of separation efficiency of the cyclone unit to an
unacceptable extent. A further advantage of putting the
invention to practice is that the volume of the dirt space
can be minimized without compromising the perfor-
mance of the vacuum cleaner unit.

[0015] It is practical if the cleaned air discharge ar-
rangement is generally tube-shaped, having both a cir-
cular interior periphery and a circular exterior periphery.
Also, it is practical if the cleaned air discharge arrange-
mentis provided with elongated slots extending generally
in the longitudinal direction. It is further practical if the
extension body is generally tube-shaped, having both a
circular interior periphery and a circular exterior periph-
ery, whereinitis possible yet not essential if the exterior of
the extension body is flush with the exterior of the cleaned
air discharge arrangement.

[0016] Whenthetangentialribis appliedinthe vacuum
cleaner unit, in view of realizing an optimum between
maximizing retention of dirt in the dirt space and mini-
mizing disturbance of air flows and the dirt-air separation
action, it is advantageous if the tangential rib extends
along an angular distance of less than 360° in the sub-
stantially tangential direction, preferably along an angu-
lar distance of at most 180° in the substantially tangential
direction. Further, itis advantageous if the tangential rib is
crescent-shaped. Still further, in case the vacuum clea-
ner unit comprises both the extension body and the
tangential rib, it is practical if in the longitudinal direction,
a position of the tangential rib substantially corresponds
to a position of the end of the extension body at the side of
the extension body facing away from the cleaned air
discharge arrangement. Also, in case the vacuum clea-
ner unit comprises both the extension body and the
tangential rib, it may be practical if in the substantially
radial direction, the tangential rib extends from the sec-
ond wall structure to cover half or less of a distance
between the second wall structure and the extension
body.

[0017] Incase the vacuum cleaner unit comprises both
the flow deflection element and the extension body, it is
practical if the flow deflection element and the extension
body are integrated in a single component. Likewise, itis
practical if the first wall structure and the portion of the
second wall structure extending in the longitudinal direc-
tion are integrated in a single component. Generally
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speaking, plastic is a practical example of material that
is suitable for use in the vacuum cleaner unit.

[0018] An option that is covered by the invention is an
option according to which a position of the tangential rib
substantially corresponds to a position of an end of the
cleaned air discharge arrangement, seen in the long-
itudinal direction. This option is particularly applicable if
the tangential rib is applied without the extension body
being present in the vacuum cleaner unit.

[0019] The corner rib may have any suitable shape. In
a practical example aimed at achieving effective func-
tioning of the cornerrib, the cornerrib is plate-shaped and
has a generally beveled appearance. In particular, it is
possible that the corner rib is plate-shaped and com-
prises both a triangular portion and a rectangular portion,
wherein the corner rib is connected to the portion of the
second wall structure extending in the longitudinal direc-
tion through the triangular portion, and wherein the cor-
ner rib is connected to the end portion of the second wall
structure through the rectangular portion. Alternatively,
independently from the exact design of the cornerrib, itis
possible that the cornerrib is connected to only one of the
portion of the second wall structure extending in the
longitudinal direction and the end portion of the second
wall structure.

[0020] In a case in which the vacuum cleaner unit
comprises both the tangential rib and the corner rib, it
is a practical possibility that the tangential rib and the
corner rib are at substantially diametrically opposed po-
sitions.

[0021] The invention also relates to a vacuum cleaner
comprising the vacuum cleaner unit defined and de-
scribed in the foregoing, and further comprising a con-
duit, a suction nozzle, and an arrangement configured to
generate air suction forces at the position of the suction
nozzle and an air flow from the suction nozzle towards the
vacuum cleaner unit, through the conduit. The vacuum
cleaner may be particularly be of the handheld type, but
that does not alter the fact that other types of vacuum
cleaner are covered by the invention as well. Generally
speaking, the vacuum cleaner according to the invention
can be a vacuum cleaner of the canister type, a vacuum
cleaner of the stick type, a vacuum cleaner of the upright
type, a vacuum cleaner of the robotic type, or a sweeper.
[0022] The above-described and other aspects of the
invention will be apparent from and elucidated with re-
ference to the following detailed description of aspects of
a vacuum cleaner unit for use in a handheld vacuum
cleaner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The invention will now be explained in greater
detail with reference to the figures, in which equal or
similar parts are indicated by the same reference signs,

and in which:

Figure 1 illustrates a basic configuration of a hand-
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held vacuum cleaner;

Figure 2 diagrammatically shows a sectional view of
a vacuum cleaner unit according to an embodiment
of the invention;

Figure 3 diagrammatically shows a front view of the
vacuum cleaner unit;

Figure 4 diagrammatically shows a bottom view of
the vacuum cleaner unit and illustrates how air spir-
als through the vacuum cleaner unit during opera-
tion;

Figure 5 diagrammatically shows a side view of the
vacuum cleaner unit and illustrates how air spirals
through the vacuum cleaner unit during operation;
and

Figure 6 diagrammatically shows a corner rib that is
part of the vacuum cleaner unit.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] The invention is in the field of vacuum cleaning
and vacuum cleaners, particularly vacuum cleaners com-
prising a vacuum cleaner unitthat is designed to separate
dirt and air. A basic configuration of a vacuum cleaner 1
that is of the handheld type is illustrated in figure 1. The
vacuum cleaner 1 comprises a conduit 2, asuction nozzle
3 at an end of the conduit 2, a vacuum cleaner unit 4
connected to the conduit 2, and an arrangement 5 con-
figured to generate air suction forces at the position of the
suction nozzle 3 and an air flow from the suction nozzle 3
towards the vacuum cleaner unit 4, through the conduit 2,
which arrangement 5 normally includes a suitable type of
motor. The handheld vacuum cleaner 1 may be provided
as aremovable part of a larger vacuum cleaner such as a
stick vacuum cleaner, but it is also possible that the
handheld vacuum cleaner 1 is provided as a standalone
device. Normally, a front side of the vacuum cleaner 1 is
defined as the side where the suction nozzle 3 is present
and a back side of the vacuum cleaner 1 is defined as the
side where the arrangement 5 including the motor is
present. In figure 1, the vacuum cleaner 1 is shown in
a generally horizontal orientation. For the purpose of
cleaning floors and other surfaces that can be reached
from above, the vacuum cleaner 1 is to be held in a
downward orientation, i.e. an orientation with the suction
nozzle 3 pointing downwards, and for the purpose of
cleaning ceilings and other surfaces that can be reached
from below, the vacuum cleaner 1 is to be held in an
upward orientation, i.e. an orientation with the suction
nozzle 3 pointing upwards.

[0025] Operating the handheld vacuum cleaner 1 in-
volves putting the arrangement 5 including the motor to
an activated state, so that air suction forces are gener-
ated at the position of the suction nozzle 3. When a
person using the vacuum cleaner 1 holds the vacuum
cleaner 1 in a position in which the suction nozzle 3 is
close to or on a surface to be cleaned, dirt is removed
from the surface under the influence of the air suction
forces, wherein the dirt is carried to inside the suction
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nozzle 3 and the conduit 2, along with air. The dirt-laden
air is made to move towards the vacuum cleaner unit 4
and is supplied to the vacuum cleaner unit 4 at the
position of an inlet 6 of the vacuum cleaner unit 4.
[0026] As suggested in the foregoing, the vacuum
cleaner unit 4 is designed to separate dirt and air. To that
end, the vacuum cleaner unit4 is equipped with acleaned
air discharge arrangement 10 in the form of a hollow
cylinder provided with slots 11. Further, two wall struc-
tures can be discerned in the vacuum cleaner unit 4,
namely 1) a first wall structure 12 defining an air swirling
space 13 in the vacuum cleaner unit 4 surrounding the
cleaned air discharge arrangement 10 in a direction
about a longitudinal axis A of the cleaned air discharge
arrangement 10 defining a longitudinal direction in the
vacuum cleaner unit 4, and 2) a second wall structure 14
defining a dirt space 15 in the vacuum cleaner unit4. The
above-mentioned inlet 6 of the vacuum cleaner unit 4 is
particularly at a position for letting in dirt-laden air to the
air swirling space 13. Further, the cleaned air discharge
arrangement 10 is configured to discharge air from the
vacuum cleaner unit4, and the second wall structure 14 is
configured to receive and store dirt of the dirt-laden air at
the position of the dirt space 15.

[0027] During operation of the vacuum cleaner 1, an air
swirling movement about the cleaned air discharge ar-
rangement 10 in the air swirling space 13 is promoted on
the basis of a number of factors. In the first place, the dirt-
laden airis letin tangentially to the air swirling space 13 at
a side position on the vacuum cleaner unit 4, in the
second place, the vacuum cleaner unit 4 is equipped
with a guide part 16 thatis arranged and shaped such that
the incoming air is guided to follow a coil-shaped path,
and in the third place, surfaces having a circular outline
are generally presentinthe vacuum cleanerunit4, as can
bestbe seenin figure 3. The spiraling movement of the air
in the vacuum cleaner unit 4 is illustrated in figures 4 and
5. As the air swirls about the cleaned air discharge ar-
rangement 10, air passes to inside the cleaned air dis-
charge arrangement 10 through the slots 11, while the dirt
is displaced towards the dirt space 15 and is collected
there.

[0028] As can be seen in the figures 1, 2, 4 and 5, the
second wall structure 14 is located in the extension of the
first wall structure 12 so that the dirt space 15 is located
further down the cleaned air discharge arrangement 10
and the air swirling space 13 in the longitudinal direction.
Special features of the vacuum cleaner unit 4 aimed at
optimizing the retention of dirt in the dirt space 15 in all
possible orientations of the handheld vacuum cleaner 1
and avoiding accumulation on the cleaned air discharge
arrangement 10 of any dirt reentering the air swirling
space 13 are clearly visible in figures 2-5. In figure 6,
one of those special features is shown in enlarged fash-
ion. A further explanation of those features is now pro-
vided.

[0029] Inthe presentembodiment, the vacuum cleaner
unit 4 comprises an extension body 17 located in the
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extension of the cleaned air discharge arrangement 10,
wherein in the longitudinal direction, an end of the ex-
tension body 17 at a side of the extension body 17 facing
away from the cleaned air discharge arrangement 10 is at
a distance from the second wall structure 14. In other
words, the extension body 17 does not reach all the way
down to the second wall structure 14. In the present
example, the extension body is generally tube-shaped,
having both a circular interior periphery and a circular
exterior periphery. The extension body 10 has a function
in ensuring that a minimum of energy is present in the air
atthe position of the dirt space 15, so that arisk that dirtin
the dirt space 15 is agitated by the air and thereby
displaced from the dirt space 15 is minimized.

[0030] The vacuum cleaner unit 4 also comprises a
tangential rib 18 projecting inwardly from the second wall
structure 14 in a direction being a substantially radial
direction relative to the longitudinal direction and extend-
ing in a direction being a substantially tangential direction
relative to the longitudinal direction. In the present ex-
ample, the tangential rib 18 is crescent-shaped and ex-
tends along an angular distance of less than 180° in the
substantially tangential direction, as can best be seen in
figure 3. In the longitudinal direction, the tangential rib 18
is located at the position of the end of the extension body
17 at the side of the extension body 17 facing away from
the cleaned air discharge arrangement 10. Like the ex-
tension body 17, the tangential rib 18 has a function in
ensuring calmness of air in the dirt space 15, especially in
the longitudinal direction. In figures 4 and 5, the spiral of
the swirling air is diagrammatically shown, and it can be
seen how the spiral intersects with the tangential rib 18. In
reality, the spiral is not continuous but expands in the
direction of the dirt space 15. At the intersection position
as shown in figures 4 and 5, the flow will bump smoothly
against the tangential rib 18 and get deflected in such a
way that the air volume at the other side of the tangential
rib 18 remains calm. Further, the tangential rib 18 is at a
position for preventing dirt from falling back to the air
swirling space 13 when the vacuum cleaner 1 is in an
upward orientation.

[0031] At a position that is between the cleaned air
discharge arrangement 10 and the extension body 17 in
the longitudinal direction, a flow deflection element 19
shaped like an outwardly projecting rim is provided. The
flow deflection element 19 prevents any dirt traveling
back from the dirt space 15 towards the air swirling space
13 from reaching an area of the cleaned air discharge
arrangement 10 where there is hardly air movement
about the cleaned air discharge arrangement 10, so that
it is ensured that such dirt is always subjected to the dirt-
air separation action again.

[0032] Finally, the vacuum cleaner unit 4 comprises a
cornerrib 20 arranged on the second wall structure 14ina
substantially radial orientation relative to the longitudinal
direction, at a position that is substantially diametrically
opposed to the position of the tangential rib 18, as can
bestbe seen in figure 3. The cornerrib 20 is located in the
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vacuum cleaner unit4 at a position where a portion 14a of
the second wall structure 14 extending in the longitudinal
direction connects to a portion of the second wall struc-
ture 14 being an end portion 14b in the longitudinal
direction. It is noted that it is practical if the end portion
14bisremovable so as to enable easy emptying of the dirt
space 15. The corner rib 20 has a function in further
preventing air movement, particularly rotating air move-
ment, in the dirt space 15, at the very position where the
dirt is accumulated. Hence, the corner rib 20 contributes
torealizing undisturbed storage of the dirtin the dirt space
15.

[0033] The corner rib 20 can be of any suitable shape.
Inthe presentexample, the corner rib 20 is plate-shaped,
as can bestbe seenin figure 3. Also, the cornerrib 20 has
a generally bevelled appearance, as can best be seenin
figures 2, 5 and 6. For example, the corner rib 20 com-
prises both a triangular portion 21 and a rectangular
portion 22, as shown, wherein the corner rib 20 is con-
nected to the portion 14a of the second wall structure 14
extending in the longitudinal direction through the trian-
gular portion 21, and wherein the corner rib 20 is con-
nected to the end portion 14b of the second wall structure
14 through the rectangular portion 22.

[0034] Practical examples of a number of the order of
the dimensions in the vacuum cleaner unit 4 include the
following: diameter of the vacuum cleaner unit4: 106 mm;
volume of the dirt space 15 beyond the tangential rib 18:
250 ml; diameter of the cleaned air discharge arrange-
ment 10 and the extension body 17: 65 mm; length of the
extension body 17: 40 mm; wall thickness of the exten-
sion body 17: 2 mm; radial distance between the cleaned
air discharge arrangement 10 and the first wall structure
12: 15 mm; radial dimension of the center part of the
crescent-shaped tangential rib 18: 7.5 mm; wall thick-
ness of the corner rib 20: 2 mm. Especially a larger
dimensioning of the vacuum cleaner unit 4 is just as well
feasible for practical applications of the invention.
[0035] It is to be noted that the fact that the present
embodiment of the vacuum cleaner unit4 is provided with
a combination of all of the four above-described special
features, i.e. the extension body 17, the tangential rib 18,
the flow deflection element 19 and the corner rib 20, does
not imply that such a combination is essential. Advanta-
geous effects are obtained when at least one of the
features is applied, so that options of applying one, two
or three of the four special features are also feasible. In
any case, by applying at least one of the special features,
it is achieved that in the configuration in which the dirt
space 15 is located further down the cleaned air dis-
charge arrangement 10 and the air swirling space 13
in the longitudinal direction, dirt retention in the dirt space
15 and/or renewed separation of any fallback dirt from the
air and subsequent renewed discharge of the dirt to the
dirt space 15 are promoted. The special features are
chosen such that flow behavior in the vacuum cleaner
unit4is nothindered, or hindered to a minimal extent only,
so that the separation performance of the cyclone unit is
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not or hardly deteriorated. All of the special features
involve a relatively simple addition to the basic set-up
of the vacuum cleaner unit 4 and can easily be manu-
factured.

[0036] It will be clear to a person skilled in the art that
the scope of the invention is not limited to the examples
discussed in the foregoing, but that several amendments
and modifications thereof are possible without deviating
from the scope of the invention as defined in the attached
claims. It is intended that the invention be construed as
including all such amendments and modifications insofar
they come within the scope of the claims or the equiva-
lents thereof. While the invention has beenillustrated and
described in detail in the figures and the description, such
illustration and description are to be considered illustra-
tive or exemplary only, and not restrictive. The invention
is not limited to the disclosed embodiments. The draw-
ings are schematic, wherein details that are not required
for understanding the invention may have been omitted,
and not necessarily to scale.

[0037] Variations tothe disclosed embodiments canbe
understood and effected by a person skilled in the art in
practicing the claimed invention, from a study of the
figures, the description and the attached claims. In the
claims, the word "comprising" does not exclude other
steps or elements, and the indefinite article "a" or "an"
does not exclude a plurality. Any reference signs in the
claims should not be construed as limiting the scope of
the invention.

[0038] Elements and aspects discussed for or in rela-
tion with a particular embodiment may be suitably com-
bined with elements and aspects of other embodiments,
unless explicitly stated otherwise. Thus, the mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination of
these measures cannot be used to advantage.

[0039] The terms "comprise" and "include" as used in
this text will be understood by a person skilled inthe artas
covering the term "consist of". Hence, the term "com-
prise" or "include" may in respect of an embodiment
mean "consist of", but may in another embodiment mean
"contain/have/be equipped with at least the defined spe-
cies and optionally one or more other species".

[0040] Notable aspects of the invention are summar-
ized as follows. In a vacuum cleaner unit4 comprisinga a
cleaned air discharge arrangement 10, an air swirling
space 13 surrounding the cleaned air discharge arrange-
ment 10, and a dirt space 15 that is at a position further
down the cleaned air discharge arrangement 10 and the
air swirling space 13, one or more special features are
present to promote dirt retention in the dirt space 15
and/or renewed separation of any fallback dirt from the
air and subsequent renewed discharge of the dirt to the
dirt space 15. The special features are an extension body
17 located in the extension of the cleaned air discharge
arrangement 10, a flow deflection element 19 for pre-
venting fallback dirt from reaching an area where the air is
practically stationary, a tangential rib 18 on a wall struc-
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ture 14 defining the dirt space 15, and a corner rib 20 on
said wall structure 14.

Claims

1. Vacuum cleaner unit (4) configured to be used in a
vacuum cleaner (1) and to receive incoming dirt-
laden airin the vacuum cleaner (1) and to bring about
separation of dirt and air, the vacuum cleaner unit (4)
comprising:

- a cleaned air discharge arrangement (10);

- afirst wall structure (12) defining an air swirling
space (13) in the vacuum cleaner unit (4) sur-
rounding the cleaned air discharge arrangement
(10) in a direction about a longitudinal axis (A )
of the cleaned air discharge arrangement (10)
defining a longitudinal direction in the vacuum
cleaner unit (4);

- at least one inlet (6) configured to let in dirt-
laden air to the air swirling space (13); and

- a second wall structure (14) defining a dirt
space (15) in the vacuum cleaner unit (4);
wherein the cleaned air discharge arrangement
(10) is configured to discharge air from the va-
cuum cleaner unit (4);

wherein the second wall structure (14) is con-
figured to receive and store dirt of the dirt-laden
air at the position of the dirt space (15);
wherein the second wall structure (14) is located
in the extension of the first wall structure (12);
and

wherein the vacuum cleaner unit (4) further
comprises at least one of the following:

- a flow deflection element (19) located at a
position that is between the air swirling
space (13) and the dirt space (15) in the
longitudinal direction, of which at least a
portion projects outwardly relative to the
cleaned air discharge arrangement (10) in
adirection being a substantially radial direc-
tion relative to the longitudinal direction;

- an extension body (17) located in the ex-
tension of the cleaned air discharge ar-
rangement (10), wherein in the longitudinal
direction, an end of the extension body (17)
at a side of the extension body (17) facing
away from the cleaned air discharge ar-
rangement (10) is at a distance from the
second wall structure (14);

- a tangential rib (18) projecting inwardly
from the second wall structure (14) in the
substantially radial direction and extending
in a direction being a substantially tangen-
tial direction relative to the longitudinal di-
rection; and
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- a corner rib (20) arranged on the second
wall structure (14) in a substantially radial
orientation relative to the longitudinal direc-
tion, at a position where a portion (14a) of
the second wall structure (14) extending in
the longitudinal direction connects to a por-
tion of the second wall structure (14) being
an end portion (14b) in the longitudinal di-
rection.

Vacuum cleanerunit(4)asclaimedinclaim 1, where-
in the extension body (17) is generally tube-shaped,
having both a circular interior periphery and a circular
exterior periphery.

Vacuum cleaner unit (4) as claimed in claim 1 or 2,
wherein the tangential rib (18) extends along an
angular distance of less than 360° in the substantially
tangential direction, preferably along an angular dis-
tance of at most 180° in the substantially tangential
direction.

Vacuum cleaner unit (4) as claimed in any of claims
1-3, wherein the tangential rib (18) is crescent-
shaped.

Vacuum cleaner unit (4) as claimed in any of claims
1-4, comprising both the extension body (17) and the
tangential rib (18).

Vacuum cleaner unit (4) as claimedin claim 5, where-
in in the longitudinal direction, a position of the tan-
gential rib (18) substantially corresponds to a posi-
tion of the end of the extension body (17) at the side
of the extension body (17) facing away from the
cleaned air discharge arrangement (10).

Vacuum cleaner unit (4) as claimed in claim 5 or 6,
wherein in the substantially radial direction, the tan-
gential rib (18) extends from the second wall struc-
ture (14) to cover half or less of a distance between
the second wall structure (14) and the extension
body (17).

Vacuum cleaner unit (4) as claimed in any of claims
1-7, comprising both the flow deflection element (19)
and the extension body (17), and wherein the flow
deflection element (19) and the extension body (17)
are integrated in a single component.

Vacuum cleaner unit (4) as claimed in any of claims
1-4, wherein in the longitudinal direction, a position of
the tangential rib (18) substantially corresponds to a
position of an end of the cleaned air discharge ar-
rangement (10).

Vacuum cleaner unit (4) as claimed in any of claims
1-9, wherein the corner rib (20) is plate-shaped and
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1.

12,

13.

14.

15.

has a generally beveled appearance.

Vacuum cleaner unit (4) as claimed in any of claims
1-10, wherein the cornerrib (20) is plate-shaped and
comprises both a triangular portion (21) and a rec-
tangular portion (22), wherein the corner rib (20) is
connected to the portion (14a) of the second wall
structure (14) extending in the longitudinal direction
through the triangular portion (21), and wherein the
corner rib (20) is connected to the end portion (14b)
of the second wall structure (14) through the rectan-
gular portion (22).

Vacuum cleaner unit (4) as claimed in any of claims
1-11, comprising both the tangential rib (18) and the
cornerrib (20), wherein the tangential rib (18) and the
corner rib (20) are at substantially diametrically op-
posed positions.

Vacuum cleaner unit (4) as claimed in any of claims
1-12, wherein the first wall structure (12) and the
portion (14a) of the second wall structure (14) ex-
tending in the longitudinal direction are integrated in
a single component.

Vacuum cleaner (1), comprising a conduit (2), a
suction nozzle (3) at an end of the conduit (2), a
vacuum cleaner unit (4) as claimed in any of claims
1-13 connected to the conduit (3), and an arrange-
ment (5) configured to generate air suction forces at
the position of the suction nozzle (3) and an air flow
from the suction nozzle (3) towards the vacuum
cleaner unit (4), through the conduit (2).

Vacuum cleaner (1) as claimed in claim 14, being of
the handheld type.
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