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(54) A nozzle for cleaning devices

(57) A nozzle (1) for cleaning devices comprising a
housing (2) having a suction channel (7), a neck (3) con-
nected to the suction channel, and a coupling unit (4)
connected to the neck. The neck is shaped as a funnel
having an opening (7b) connected to the suction channel,
wherein the opening has a width at least 30% of the width

of a second opening (7a) of the suction channel. The
suction channel (7) may have a depth which decreases
from the neck (3) towards the ends of the nozzle. This
reduces the pressure loss and provides a higher flow
velocity at the ends of the nozzle and a more uniform
distribution of the flow velocity over the width of the noz-
zle.
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Description

Technical Field

[0001] The invention relates to a nozzle for a cleaning
device comprising a housing having a suction channel
with a first opening facing away from the housing, a neck
having a second opening and a third opening, said sec-
ond opening being connected to the suction channel, and
a coupling unit which is connected to the third opening
of the neck, and which may be coupled to a suction pipe
or a suction hose.
[0002] The invention also relates to a cleaning device
comprising a cleaning unit having a filtration system con-
nected to a suction module which is arranged to suck up
dirt, particles, solids or fluids from a surface, and a suction
hose or pipe which may be connected to the cleaning
unit and/or a nozzle.

Background Art

[0003] Today cleaning devices, such as vacuum clean-
ers, comprise a cleaning unit having a filtration system
connected to a suction module, which is arranged to suck
up dirt, dust, solids or fluids from a surface and separate
the unwanted matter from the fluid, i.e. air or liquid. A
suction hose and/or pipe may be connected to the clean-
ing unit and used to suck up the dirt, dust, solids or fluids.
A specially designed nozzle (also called a cleaner head
or a mouthpiece) may be attached to the free end of the
suction hose or pipe, which enables the cleaning unit to
more effectively suck up the dirt, dust, solids or fluids
from various types of surfaces.
[0004] Combined nozzles for both hard surfaces, e.g.
parquet floors, tiles or concrete floors, and soft surfaces,
e.g. carpets, comprise a switching mechanism allowing
the user to switch between a sliding element and one or
more rows of brushes. An examples of such a nozzle are
numerous, e.g. the nozzle for the model Extreme from
the applicant. In this nozzle, the sliding element, in which
the suction channel is formed, is placed between two
rows of brushes. The height of the housing allows the
sliding element and the rows of brushes to be moved in
and out of the housing via the switching mechanism. Thus
nozzles have bellows or joints connected to a coupling
unit with one or two large wheels placed on the sides or
at the rear, which enables the nozzle to be coupled to a
suction hose or pipe. This structure consists of many
parts, which increases the manufacturing costs and in-
volves the risk that one of the parts breaks. Due to the
construction, the size of the housing is bulky, thus limiting
its movement around and under articles of furniture.
[0005] Professional cleaners like contract cleaners of-
ten use nozzles specially designed for commercial use
which comprise a housing having one or more rows of
brushes, rubber lips, sliding elements or any combination
thereof. Two small wheels may be placed at either end
of the housing, allowing the nozzle to move easily over

various surfaces. A neck connects the suction channel
formed inside the housing to a coupling unit, which ena-
bles the nozzle to be connected to a suction pipe or hose.
An example of such a nozzle may be the model D300
from the company Wessel werk. This construction con-
sists of very few parts, thus reducing manufacturing
costs. The height and the length of these nozzles are
small, enabling them to reach narrow and difficult areas
under or around articles of furniture.
[0006] In order to effectively suck up dirt, dust, solids
or fluids, the bottom of the nozzle must be only a few
millimetres above the hard surface, where the inflow is
guided into the nozzle via a number of cutouts i.e. in the
brushes. On carpets, the bottom of the nozzle is placed
on the carpet, so that the inflow is guided into the nozzle
via the fibres in the carpet. The inflow is then guided via
the suction channel into the neck and out of the coupling
unit, where it is further guided into the suction pipe or
hose.
The suction channel of most commercial nozzles extends
through the entire width of the nozzle and is connected
to the neck at the middle. The neck of nozzles designed
for commercial use today has a substantially squared
shape, wherein the width of the neck at the suction chan-
nel is the same or only a few centimetres wider than the
width of the neck at the coupling unit. The suction channel
has a height (depth) which is the same or substantially
the same at the ends of the nozzle and at the neck, there-
by forming a horizontal channel. Such a structure is dis-
closed in GB 725395 A, in which the angle between the
bottom of the suction channel and the sides of the neck
forms a sharp peripheral edge. This generates flow sep-
aration near the peripheral edge in both the suction chan-
nel and the neck, which in turn increases the pressure
loss and leads to a reduced flow velocity near the ends
of the nozzle. The peripheral edge furthermore leads to
an increase of the noise level generated by the nozzle,
due to vortex shedding.

Disclosure of the Invention

[0007] The object of the invention is to provide a nozzle
which has an improved flow with low pressure loss
through the nozzle. This is done by having a smooth flow
path inside the nozzle without any sharp bends and cor-
ners, which are known to cause flow separation (back-
flow) and turbulence. Abrupt changes the the cross sec-
tion area of the inside flow path is also avoided. Also the
construction of the transitions between the different
zones of the nozzle are important. According to the in-
vention the transitions are made smooth with relativily
large radius of curvature of 5 mm or more. Special atten-
tion is made to the part of the flow duct, where the flow
changes direction from being substantially vertical to be
substantially horizontal. This flow path creating this tran-
sition is limited by walls with a large radius of curverture
of at least 30 mm and a total absent of sharp edges. Not
only the flow is improved in the nozzle according to the
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present invention, but also the level of noise caused by
the nozzle is reduced. The invention is especially suited
to improve the performance of the so-called "hard floor"
nozzles, which are nozzles manufactured from two or
three plastic moulded pieces, and which have fixed
mounted non-retractable brushes, pieces of felt or rubber
libs. The invention enables these nozzles to be manu-
factured with a larger width of 40 to 50 cm with high dust
pick-up performance and low noise.
[0008] Thus, the invention relates to a nozzle for a
cleaning device comprising a housing having a suction
channel with a first opening facing away from the housing,
and a neck having a second opening and a third opening,
said second opening being connected to the suction
channel, and a coupling unit which is connected to the
third opening of the neck, and which may be coupled to
a suction pipe or a suction hose.
[0009] The nozzle according to the invention is char-
acterized in that the suction channel comprises a bottom,
wherein the depth of the suction channel gradually or
continuously decreases from the neck towards ends of
the nozzle whereby the parts of the suction channel be-
tween the neck and the ends of the nozzle forms wedge-
shaped suction channels, in which the bottom is posi-
tioned at an angle (α) between 2-12 degrees relative to
the plane defined by the first opening.
[0010] The first opening will be the opening facing the
floor and in this respect the plane defined by the first
opening will be parallel with the floor, i.e. be substantially
horizontal.
[0011] The bottom of the suction channel should be
understood as the part of the suction channel, which is
opposite to the first opening.
[0012] The neck of the nozzle is configured as a funnel,
wherein the second opening has a width equal to or great-
er than 30% of the width of the first opening. The width
of the second opening may be between 30-70% of the
width of the first opening. The funnel may comprise two
sides which are connected to a bottom of the suction
channel and have a radius of curvature equal to or greater
than 5 mm, preferably 25- 75 mm, preferably 100 mm.
In one embodiment of the nozzle, each funnel side is
positioned with an angle between 25-55 degrees relative
to the to the plane defined by first opening, preferably
30-45 degrees.
[0013] This means that the nozzle may be manufac-
tured of only a few parts in a simple and inexpensive
manner, and that it is more robust than a combined nozzle
and has a reduced weight. The shape of the neck and
the suction channel reduces the pressure loss and there-
by increases the flow velocity near the ends and provides
a more uniform distribution of the flow velocity along the
width of the nozzle. The shape of the neck and the suction
channel further reduces the noise level generated by the
nozzle, since the inflow does not pass any sharp periph-
eral edges around the opening of the neck.
[0014] This provides a nozzle with an improved flow
path through the nozzle, thus allowing the nozzle to have

a greater width. A nozzle having a width of 500 mm ac-
cording to the invention may have the same suction ca-
pability as a conventional nozzle having a width of 300
mm. The shape and the angle of the neck and the suction
channel may be determined according to the optimal flow
path for the incoming fluid or solids, while maintaining a
high flow velocity near the ends. The sides 3a, 3b of the
neck 3 may be curved instead of being linear, as shown
in figure 1, in order to allow a more optimal flow through
the nozzle 1.
[0015] Moreover, for the purpose of improving the flow
and reducing the noise in the nozzle the invention also
provides an embodiment in which the transition, consti-
tuted by the neck, between the suction channel and the
coupling unit has a radius of curvature of at least 20 mm,
preferably at least 25-35 mm.
[0016] According to one embodiment, the housing has
a first edge and a second edge extending along the width
of the housing and having a recess, in which one or more
elements arranged to lie against a surface may be placed,
and wherein the elements are selected from a group of
rows of brushes, felt, sliding elements or rubber lips. The
housing may comprise a third edge and fourth edge lo-
cated at opposite ends of the housing and having a re-
cess, in which a wheel can be rotatably mounted. The
elements arranged in the first edge and/or the second
edge may be replaced by rotating or removing either the
third edge and/or fourth edge or a side plate facing away
from the housing.
[0017] The housing may be shaped as a rectangular
housing having four edges which define the edges of the
suction channel, as shown in the figures. This provides
a housing having a very low height and a length of only
a few centimetres, thereby enabling it to reach narrow
and difficult areas around and under furniture. The rotat-
ing or removable arrangement located at the ends ena-
bles the nozzle to be adapted to various types of surfaces,
i.e. carpets, hard floors, titles, or the like, by simply re-
placing the elements located in at least one of the re-
cesses.
[0018] In one embodiment, the coupling unit comprises
coupling means which may be coupled to the suction
hose or suction pipe located at the free end of the coupling
unit, and optionally a rotating/pivoting joint connected to
the neck. This enables the nozzle to follow the movement
of the suction pipe or hose while remaining close to the
cleaning surface.
[0019] The invention also provides a cleaning device
characterized in that it comprises a nozzle as described
above.

Brief Description of the Drawings

[0020] The invention will be explained in detail below
with reference to the drawing which illustrate preferred
embodiments of the invention, and in which

Fig. 1 shows a first cross-section of an exemplary
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embodiment of the invention along the width
of the nozzle,

Fig. 2 shows a second cross-section of the em-
bodiment shown in fig. 1 at the middle of the
nozzle,

Fig. 3 shows a third cross-section of the embodi-
ment shown in fig. 1 where the neck is con-
nected to the suction channel,

Fig. 4 shows a fourth cross-section of the embod-
iment shown in fig. 1 at the end of the nozzle,
and

Fig. 5a-b show a simplified cross-section of the em-
bodiment shown in figs. 1-2.

Modes of Carrying Out the Invention

[0021] Figures 1-4 show an exemplary embodiment of
the nozzle according to the invention. The nozzle 1 com-
prises a housing 2, a neck 3 and a coupling unit 4.
[0022] The housing 2 may comprise an edge 2a, 2b
which extends along the front and back of the housing
and may comprise one or more recesses 5, as shown in
figures 2-4. The recesses 5 may be configured to partially
receive one or more elements (not shown) arranged to
lie against a cleaning surface. The elements may be piv-
otally mounted inside the recess 5, e.g. via a pivot point
located at both ends of the recess 5.
[0023] The housing may comprise an edge 2c, 2d lo-
cated at opposite ends of the nozzle 1, as shown in figure
1, which each may comprise a second recess 6. The
second edges 2c, 2d may be lowered relative to the first
edges 2a, 2b so that the ends of the nozzle 1 are closed
off. The second recess 6 may be configured to partially
receive a wheel (not shown) which enables the nozzle
to be moved more easily over the surface. The wheel
may be mounted on a shaft (not shown) in the second
recess 6 so that the nozzle 1 is kept a few millimetres
above the surface. At least one of the edges 2c, 2d may
be rotatably mounted on the side of the housing 2 or may
be removed from the side. Alternatively, the edge 2c, 2d
may comprise a side plate which faces away from the
nozzle 1 and which may be removed or rotated. This
provides access to at least one of the first recesses 2a,
2b so that the elements arranged in the recess/recesses
may be replaced and optionally also the wheel located
in the edges 2c, 3d.
[0024] The housing 2 may be configured to form a suc-
tion channel 7 inside the housing 2. The suction channel
7 may be defined by the edges 2a-d of the housing 2.
The suction channel 7 comprises an opening 7a facing
away from the nozzle, and an opening 7b (marked by
dotted lines) facing the neck 3. The cross-sectional shape
of the suction channel 7 may be semicircular or square,
as shown in figures 3-4. The depth of the suction channel

7 may decrease from the neck 3, i.e. the edge of the
opening 7b, towards the end of the nozzle 1, e.g. the
edge 2c, 2d of the housing 2, as shown in figures 1, 3
and 4. As shown in figure 1, the bottom of the suction
channel 7 may be angled relative to the opening 7a so
that the depth gradually or continuously decreases to-
wards the ends 2c, 2d of the nozzle 1, thereby forming
a wedge-shaped suction channel. The bottom may be
linear and may be placed at an angle α between 2-10
degrees, preferably 5 degrees, as shown in figure 5a.
Alternatively, the bottom may be curved, e.g. forming a
C-shaped or S-shaped curve having at least one prede-
termined radius of curvature. This shape reduces the risk
of having flow separation in the suction channel, thereby
decreasing the pressure loss and thus increasing the flow
velocity near the ends of the nozzle.
[0025] The neck 3 is connected to the opening 7b of
the suction channel 7, as shown in figures 1 and 2. At
the opposite end, the neck 3 is connected to the coupling
unit 4. The neck 3 may be shaped as a funnel, e.g. a
rectangular shaped funnel, having a small opening at one
end and a large opening at the other end. The small open-
ing may be a circular opening which may be connected
to the coupling unit 4, as shown in figure 2. The large
opening may be formed by the opening 7b which may be
shaped as a rectangular or substantially rectangular
opening, as shown in figures 1-2. The neck 3 has two or
more internal sides 3a, 3b connected to the bottom of
the suction channel 7.
[0026] Figures 5a-b show a simplified cross-section of
the embodiment shown in figures 1-2. The width A of the
opening 7b may be equal to or smaller than the internal
diameter B of the small opening connected to the cou-
pling unit 4, as shown in figures 2 and 5b. The width C
of the opening 7b may be equal to or greater than 30%,
preferably between 30-70%, of the width D of the opening
7a. The sides 3a, 3b of the neck 3 may be linear or curved,
e.g. having a radius of curvature equal or greater than
100mm. The shape of the neck 3 reduces the risk of
having flow separation around the peripheral edges of
the opening 7b, thus reducing pressure loss and thereby
increasing the flow velocity at the ends of the nozzle 1.
This provides a more uniform distribution of the flow ve-
locity along the width of the nozzle 1.
[0027] The peripheral edges around the opening 7b
may be rounded (also called fairing) in order to prevent
vortex shedding, thereby allowing the inflow to pass more
freely, as shown in figures 1-2. The edges along the bot-
tom of the suction channel 7 may be rounded, as shown
in figures 3-4. The shape of the neck 3 (and the suction
channel 7) further reduces the noise level generated by
the nozzle 1, since the inflow does not pass any sharp
peripheral edges through the nozzle 1.
[0028] Tests have shown that the nozzle 1 as de-
scribed above with a suction capability of 30 L/s increases
the flow velocity through the suction pipe to about 46.7m/s
and increases the flow velocity near the ends of the suc-
tion channel to about 51.4m/s. This enables the width D
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of the suction channel 7 to be increased, i.e. from 300
mm to 500 mm, while maintaining the same suction ca-
pability, thereby reducing the total cleaning time.
[0029] The shape of the neck 3 may be curved so that
the coupling unit 4 may be positioned at an angle β per-
pendicular to the length of the housing 2, as shown in
figures 2 and 5b, e.g. in an angle β between 45-90 de-
grees. The coupling unit 4 may be positioned at a pre-
determined height E and length F from the opening 7a.
The position of the coupling unit 4 may be determined
so that the inflow has an optimum flow path through the
neck 3 with a minimal energy loss. In one embodiment
the height E may be 40 mm and the length F may be 30
mm. This enables the nozzle 1 to reach difficult areas
under articles of furniture. The coupling unit 4 may be
configured to be coupled to a suction pipe or a suction
hose, as shown in figures 2-4. Figure 5b shows a con-
struction, where the dimension B is larger than A. How-
ever, from a manufacturing point of view it may be desired
to have essentially the same dimensions for A and B.
[0030] In one embodiment, the coupling unit 4 may
comprise a pivoting/rotating joint (not shown), enabling
the suction pipe or hose to pivot/rotate relative to the
nozzle 1, while maintaining the nozzle 1 close to the sur-
face. The pivoting/rotating joint may be placed between
the coupling unit 4 and the neck 3.

Claims

1. A nozzle (1) for a cleaning device comprising:

- a housing (2) having a suction channel (7) with
a first opening (7a) facing away from the hous-
ing,
- a neck (3) having a second opening (7b) and
a third opening, said second opening being con-
nected to the suction channel, and
- a coupling unit (4) which is connected to the
third opening of the neck, and which may be
coupled to a suction pipe or a suction hose,
characterized in that the suction channel (7)
comprises a bottom, wherein the depth of the
suction channel gradually or continuously de-
creases from the neck (3) towards ends of the
nozzle (1) whereby the parts of the suction chan-
nel (7) between the neck (3) and the ends of the
nozzle forms wedge-shaped suction channels,
in which the bottom is positioned at an angle (α)
between 2-12 degrees relative to the plane de-
fined by the first opening (7a).

2. A nozzle according to claim 1, wherein the neck (3)
is configured as a funnel, wherein the second open-
ing (7b) has a width (C) equal to or greater than 30%
of the width (D) of the first opening (7a).

3. A nozzle according to claim 1 or 2, wherein the width

(C) of the second opening (7b) is between 30-70%
of the width (D) of the first opening (7a).

4. A nozzle according to any one of the claims 1 to 3,
wherein the funnel comprises two sides (3a, 3b)
which are connected to a bottom of the suction chan-
nel and where the transition between a funnel side
(3a, 3b) and a bottom of the suction channel have a
radius of curvature equal to or greater than than 50
to 100 mm, preferably greater than 100 mm.

5. A nozzle according to any one of the preceding
claims, wherein each funnel side (3a, 3b) is posi-
tioned with an angle between 25-55 degrees relative
to the to the plane defined by first opening (7a), pref-
erably 30-45 degrees.

6. A nozzle according to any one of the preceding
claims wherein the transition constituted by the neck
(3) between the suction channel (7) and the coupling
unit (4) has a radius of curvature of at least 20 mm,
preferably at least 25-35 mm.

7. A nozzle according to any one of the preceding
claims wherein the bottom is positioned at an angle
(α) between 2-10 degrees relative to the plane de-
fined by the first opening (7a), preferably 9 degrees.

8. A nozzle according to any one of the preceding
claims, wherein the housing (2) has first and second
edges (2a, 2b) extending along the width of the hous-
ing and having a recess, in which one or more ele-
ments arranged to lie against a surface may be
placed, and wherein the elements are selected from
a group of brushes, sliding elements or rubber lips.

9. A nozzle according to claim 7, wherein the housing
(2) comprises a third and fourth edges (2c, 2d) lo-
cated at opposite ends of the housing (2) and having
a recess, in which a wheel may be mounted on a
shaft.

10. A nozzle according to claim 8, wherein the elements
arranged in the first edge and/or second edge (2a,
2b) may be replaced by rotating or removing either
the third edge and/or fourth edge (2c, 2d) or a side
plate facing away from the housing (2).

11. A nozzle according to any one of the preceding
claims, wherein the coupling unit (4) comprises cou-
pling means, which may be coupled to the suction
hose or suction pipe located at the free end of the
coupling unit (4) and optionally a rotating/pivoting
joint connected to the neck (3).

12. A cleaning device comprising a cleaning unit having
a filtration system connected to a suction module,
which is arranged to suck up dirt, particles, solids or
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fluids from a surface, and a suction hose or pipe
which may be connected to the cleaning unit and/or
a nozzle, characterized in that the nozzle is a noz-
zle (1) as described in any one of the preceding
claims.
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