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(67) A suction nozzle for a vacuum cleaner is de-
scribed, said suction nozzle comprising a base plate with
a base plate channel open towards a surface to be vac-
uumed, wherein said base plate channel comprises a
front edge, arear edge, a front channel wall, a rear chan-
nel wall and a channel bottom, wherein the front channel
wall comprises a main front wall and the rear channel

SUCTION NOZZLE FOR A VACUUM CLEANER OR THE LIKE WITH DUST-RAISING DEVICE

wall comprises a main rear wall; wherein the two main
walls are inclined so as to converge towards the bottom
and wherein the front channel wall also comprises a front
edge wall inclined so as to diverge from the rear main
wall towards the bottom so that an angle greater than
90° and less than 180° is formed between the front edge
wall and the front main wall.
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Description

[0001] The presentinvention relates to a suction noz-
zle to be fitted to an electric household appliance for per-
forming cleaning by means of suction, such as a vacuum
cleaner, an electric broom or a multi-purpose drum vac-
uum cleaner or a robot vacuum cleaner, for sucking up
dust and/or fluids and/or dirt from a surface. In particular,
the present invention relates to a suction nozzle with a
dust-raising device.

[0002] As is known, a vacuum cleaner, an electric
broom or a similar electric household appliance for per-
forming cleaning by means of suction comprises a suc-
tion nozzle for sucking up dust, dirt or fluids from a sur-
face. In the sector of electric household appliances, a
suction nozzle is generally referred to by the term "brush".
For the purpose of the present description, therefore, the
terms "suction nozzle" and "brush" are considered to be
equivalent. Again for the purpose of the present inven-
tion, the term "vacuum cleaner" will be used with a broad
meaning so as to include all those apparatus, for profes-
sional or domestic use, which perform cleaning by means
of suction. Therefore, the term "vacuum cleaner" will
comprise a vacuum cleaner, an electric broom, a so-
called multi-purpose drum vacuum cleaner or a robot
vacuum cleaner, a centralized suction system for domes-
tic or industrial use and an apparatus for supplying and
sucking in steam.

[0003] Basically a known suction nozzle comprises a
base plate shaped so as to have at least one base plate
channel open towards a surface to be vacuumed, a suc-
tion channel which, during use, is joined to the base plate
and is in fluid communication with the base plate and
optionally a covering body which can be connected to
the base plate/suction channel assembly. The other end
of the suction channel communicates with a suction tube
usually via a rotatable joint. Also known are suction noz-
zles in which the suction channel, during use, is joined
to the covering body.

[0004] In the present description and the claims the
expression "width" of a suction nozzle, will be understood
as meaning the maximum dimension (or footprint) of a
suction nozzle without the covering body and calculated
substantially parallel to a longitudinal axis of the base
plate channel.

[0005] In the present description and the claims the
expression "suction efficiency" will be understood as
meaning essentially the ratio, in percentage terms, of the
vacuumed material to the material to be vacuumed. The
vacuuming tests are carried out in accordance with the
provisions of the standard EN 60312-1:2013-05.

[0006] Although different suction nozzles which per-
form the function of sucking dust and/or fluids and/or dirt
from a surface in a sufficiently efficient manner are avail-
able on the market, the Applicant has noticed that there
exists the need to improve the performance of the known
suction nozzles. In particular, the Applicant has noticed
the need to increase the efficiency for suction of dust and
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dirt from surfaces which are not compact or are fibrous,
such as carpets, rugs, mats, stair or hallway carpets or
the like.

[0007] The Applicant has discovered that the suction
efficiency on these surfaces is increased by suitably
shaping the frontand/or rear edge of the base plate chan-
nel so as to raise the material to be vacuumed when the
suction nozzle is pushed forwards and/or pulled back-
wards.

[0008] According to an embodiment, the invention re-
lates to a suction nozzle for a vacuum cleaner or the like,
comprising a base plate with a base plate channel open
towards the surface to be vacuumed, wh

erein said base plate channel comprises afirst edge,
asecond edge, afirstchannel wall, a second channel
wall and a channel bottom substantially opposite an
opening formed between said first edge and said
second edge,

wherein said first channel wall comprises a first main
wall and said second channel wall comprises a sec-
ond main wall;

wherein said first and second main walls are inclined
so as to converge towards the bottom and

wherein said first channel wall also comprises a first
edge wall inclined so as to diverge from the second
main wall towards the bottom.

[0009] The first edge wall forms a first tooth. The first
main wall and the first edge wall form an obtuse angle
greater than 90 °.

[0010] The angle formed between the first main wall
and the first edge wall is preferably between about 110°
and about 165°, more preferably between 120° and 165°.
In a preferred embodiment which has produced optimum
results it is equal to about 150°-152°.

[0011] The first channel wall may be the front wall or
the rear wall of the base plate channel.

[0012] According to an embodiment, said second
channel wall also comprises a second edge wall inclined
so as to diverge from the first main wall towards the bot-
tom. The second edge wall forms a second tooth. The
second main wall and the second edge wall form an ob-
tuse angle greater than 90° and less than 180°.

[0013] The angle formed between the second main
wall and the second edge wall is preferably between
about 110° and about 165°, more preferably between
110° and 145°. In a preferred embodiment which has
produced optimum results it is equal to about 130°-132°.
[0014] The dust-raising device according to the inven-
tion comprises the first tooth and/or the second tooth.
The main action of the (first and/or second) tooth is that
of moving the fibers of the surface to be cleaned (carpets,
rugs, mats, etc.). Therefore, by moving the fibers, the
dust is detached more easily from the surface to be
cleaned and is therefore more easily sucked up.

[0015] The first tooth is preferably provided substan-
tially along the whole first edge. Alternatively it may be
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provided only along a central portion of the first edge or
only along two end sections of said first edge or along
the central portion of the first edge and along the end
sections of the first edge or along a plurality of discrete
sections of the first edge.

[0016] The second tooth is preferably provided sub-
stantially along the whole second edge. Alternatively it
may be provided only along a central portion of the sec-
ond edge or only along two end sections of the second
edge or along the central portion of the second edge and
along the end sections of the second edge or along a
plurality of discrete sections of the second edge.

[0017] Preferably, the first tooth has a substantially tri-
angular shape with a height of between about 1 mm and
about 1.5 mm.

[0018] Preferably, the firsttooth has awidth of between
about 0,5 mm and about 1 mm.

[0019] Preferably, thefirstedge surface forms an angle
of about 40 ° - 65 ° with respect to a horizontal plane
between said first edge and said second edge.

[0020] Preferably, the second tooth has a substantially
triangular shape with a height of a between about 0,5
mm and about 1 mm.

[0021] Preferably, the second tooth has a width of be-
tween about 0.5 mm and about 1 mm.

[0022] Preferably, the second edge surface forms an
angle of about 30° - 60° with respect to a horizontal plane
between said first edge and said second edge.

[0023] Preferably, the base plate channel has a central
portion offset with respect to the end sections.

[0024] The suction nozzle may have a front strip in-
clined at an angle of between 12° and 18° with respect
to a plane in which the first edge and the second edge
of the base plate channel lie.

[0025] Preferably, the suction nozzle comprises a rear
strip having a width greater than the width of the front
strip and wherein the rear strip has an inclined part and
a flat part and wherein the inclined part is configured so
that, during use, the suction nozzle may rotate upwards
when pulled backwards and wherein the inclined part of
the rear strip is inclined at an angle of between about 12°
and about 18° with respect to the plane in which the first
and second edges of the channel lie.

[0026] The presentinvention will become clearer from
the following detailed description, provided by way of a
non-limiting example, to be read with reference to the
accompanying drawings, in which:

- Figure 1 shows a schematic cross-sectional view of
a suction nozzle according to a first embodiment of
the present invention;

- Figure 2 shows a schematic cross-sectional view of
a suction nozzle according to a second embodiment
of the present invention;

- Figure 3 shows a schematic cross-sectional view of
a suction nozzle according to a third embodiment of
the present invention;

- Figure 4 is a schematic plan view of a base plate of
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a suction nozzle according to an embodiment of the
present invention;

- Figure5.1isacross-sectional view, onalarger scale,
of the base plate channel of the embodiment shown
in Figure 1;

- Figure5.2isacross-sectional view, onalarger scale,
of the base plate channel of the embodiment shown
in Figure 2; and

- Figure5.3isacross-sectional view, onalarger scale,
of the base plate channel of the embodiment shown
in Figure 3.

[0027] In the various figures, for the sake of clarity,
some components not considered essential for the
present invention have been omitted. In particular, the
pedal and the associated control mechanism for moving
a bristled support or a rubber fin which could be present
in some embodiments are not shown. The suction nozzle
is denoted overall by the reference number 1.

[0028] With reference to the various figures, the suc-
tion nozzle 1 comprises a base plate 2 with at least one
base plate channel 3 open downwards, namely towards
a surface to be vacuumed. Preferably it comprises also
a curved and suitably shaped suction channel 4 and a
rotatable joint 5 rotating about an axis 6. The assembly
consisting of the channel 3, the channel 4 and the joint
5 forms the suction duct 7.

[0029] The base plate 2 and the base plate channel 3
are described in greater detail hereinbelow.

[0030] The base plate 2 (Figure 4) has preferably a
more or less rectangular shape with rounded corner edg-
es. It has a greater dimension (length) L2 and a smaller
dimension (width) W2. The base plate channel 3 extends
substantially (at least partly) parallel to the length L2 of
the base plate 2.

[0031] The base plate channel 3 extends substantially
over the entire length L2 of the base plate, from one end
to the other. The base plate channel 3 may be substan-
tially straight or, as shown in Figure 4, have a central
portion offset with respect to the end sections. The
present invention is not limited to either embodiment.
[0032] The shape of the base plate channel 3, in plan
view, has preferably afrontedge 31 which is substantially
straight and parallel to the front edge 21 of the base plate
2 or is formed with straight sections joined by curved
sections.

[0033] The rear edge 32 of the base plate channel 3
is preferably parallel to the rear edge 22, of the base plate
along its whole length L2 except for optionally the ends
33 which are preferably inclined towards the front edge
31 such that the width of the base plate channel 3 is
gradually reduced.

[0034] Preferably, the minimum width of the base plate
channel is between 40% and 60% of its maximum width.
The maximum width of the base plate channel 3 is 5-7%
of the length L2 of the base plate channel 3.

[0035] In a preferred embodiment, the minimum width
is substantially 50% of the maximum width. For example,
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for a base plate with L2=253 mm and a base plate chan-
nel 3 with a width of about 16.4 mm, the minimum width
ofthe base plate channelatthe ends 33 is about 8.22 mm.
[0036] Each of the two end sections 33 of base plate
channel 3 with decreasing width has a length L33 (meas-
ured parallel to the front edge 21) of between 9% and
13% of the length of the base plate channel. Preferably
it is equal to about 11.7%. In the embodiment in which
the length L2 of the base plate is equal to 253 mm, each
of the sections L33 measures about 29 mm.

[0037] The front strip 34 between the front edge 21 of
the base plate and the front edge 31 of the channel 3 has
a smaller width and is inclined so that, during use, the
suction nozzle 1 may rotate downwards when pushed
forwards.

[0038] Preferably, the front strip 34 is inclined at an
angle of between 12°and 18° with respect to a horizontal
plane H defined by the front edge 31 and rear edge 32
of the base plate channel 3. Preferably, in a central po-
sition, a band 35 of velvet or similar material is provided
in order to trap between its fibers dust and other micro
particles. It may be glued to the front strip 34 and option-
ally inset in a cavity not shown.

[0039] The rear strip 36 between the rear edge 22 of
the base plate and the rear edge 32 of the base plate
channel 3 has a width greater than the width of the front
strip 34. In one embodiment, the rear strip 36 has an
inclined partand aflat part. The inclined partis configured
so that, during use, the suction nozzle 1 may rotate up-
wards when pulled backwards.

[0040] Preferably, the inclined part of the rear strip 36
is inclined at an angle of between about 12° and about
18° with respect to the plane H. Preferably, in a central
position a band 35 of velvet or similar material is provided
in order to trap between its fibers dust and other micro
particles. tmay be glued to the rear strip 36 and optionally
inset in a cavity not shown.

[0041] The base plate channel 3 is open towards the
surface to be vacuumed. The channel 3 is formed by the
front edge 31, the rear edge 32, a front wall, a rear wall
and the bottom 331. The bottom 331 is substantially op-
posite the opening formed between the front edge 31 and
the rear edge. During use, the front and rear edges rest
on the surface to be vacuumed.

[0042] Inthe present description and in the claims, the
term "front" may be replaced by the term "first" or "sec-
ond". Similarly, the term "rear" may be replaced by the
term "second" or "first".

[0043] The front wall comprises a main front wall 311
and, similarly, the rear wall comprises a main rear wall
321. Each of the two main (front and rear) walls extends
from the bottom of the channel 3 towards the respective
(front and rear) edges. If an edge surface (which will de-
scribed below) is present, the main wall terminates where
the edge wall starts. If an edge surface is not present,
the main wall is flat, without discontinuities and termi-
nates at the edge.

[0044] The main front wall 311 and the main rear wall
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321 are inclined so as to converge towards the bottom
331, as clearly shown in Figures 5.1, 5.2 and 5.3.
[0045] According to a first embodiment of the present
invention, along at least a part of the front wall, a front
edge wall 312 inclined so as to diverge from the rear end
wall 321 towards the bottom 331 is provided. The front
edge wall forms a front tooth 8 (Figure 1 and Figure 5.1)
configured to engage with the surface to be cleaned so
as to favor the raising of dust or other particles from the
fibrous support of the surface to be cleaned. The front
tooth 8 may be provided along the whole front edge 31
(both onthe straight sections and on the curved sections).
Alternatively, the front tooth 8 may be provided along a
part thereof (for example along the central portion and/or
along the side sections). Alternatively, less preferably,
the front tooth 8 may be formed by segments separated
by toothless sections so as to form a comb-like configu-
ration.

[0046] The front tooth 8 favors separation of the dust
from the fibrous support of the surface to be cleaned,
especially when the suction nozzle 1is pulled backwards.
[0047] As shown in the larger-scale view of Figure 5.1,
the front tooth 8 has a substantially triangular shape pro-
jecting downwards and towards the inside of the channel
3 of the base plate 2.

[0048] In one embodiment, the front tooth 8 has a
height 81 of between about 1 mm and about 1.5 mm.
Preferably it has a height 81 of about 1.4 - 1.5 mm. The
height 81 is measured with respect to the plane of the
front strip 34.

[0049] Inoneembodiment, the fronttooth 8 has awidth
82 of between about 0.5 mm and about 1 mm. Preferably
it has a width 82 of about 0.7 - 0.8 mm. The width 82 is
measured in adirection perpendicular to the front surface
311 of the channel 3.

[0050] Therefore, the front edge wall 312 extends in-
side the base plate channel 3 from the front edge 31 and
has an extension which may be easily calculated based
on the height measurement 81 and width measurement
82. The front main wall 311 and the front edge wall 312
form an obtuse angle, namely an angle greater than 90°.
[0051] The angle formed between the front main wall
311 and the front edge wall 312 is preferably between
about 110° and about 165°, more preferably between
120° and 165°. In a preferred embodiment which has
produced optimum results it is equal to about 150°-152°.
[0052] In one embodiment, the front tooth 8 forms an
angle 83 with the horizontal plane H which joins together
the front edge 31 and the rear edge 32, equal to about
60° - 80°. Preferably it is equal to about 65°-75°. More
preferably it is equal to about 70°.

[0053] In one embodiment, the front tooth 8 forms an
angle 84 with the front strip 34 equal to about 40°- 60°.
Preferably it is equal to about 50°- 55°. In a preferred
embodiment, the angle 84 is equal to about 52°.

[0054] Preferably the tip of the front tooth 8 is substan-
tially in the form of a sharp edge.

[0055] According to a second embodiment of the
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present invention, along at least a part of the rear wall,
a rear edge wall 322 inclined so as to diverge from the
front main wall 311 towards the bottom 331 is provided.
The rear edge wall forms a rear tooth 9 (Figure 2 and
Figure 5.2) configured to engage with the surface to be
cleaned so as to favor the raising of dust or other particles
from the fibrous support of the surface to be cleaned.
The front tooth 9 may be provided along the whole rear
edge 32 (both on the straight sections and on the curved
sections). Alternatively, the rear tooth 9 may be provided
along apart thereof (for example along the central portion
and/or along the side sections). Alternatively, less pref-
erably, the rear tooth 9 may be formed by segments sep-
arated by toothless sections so as to form a comb-like
configuration.

[0056] The rear tooth 9 favors separation of the dust
from the fibrous support of the surface to be cleaned,
especially when the suction nozzle 1 is pushed forwards.
[0057] Asshowninthe larger-scale view of Figure 5.2,
the rear tooth 9 has a substantially triangular shape pro-
jecting downwards and towards the inside of the channel
3 of the base plate 2.

[0058] Inoneembodiment,thereartooth 9 has aheight
91 of between about 0.5 mm and about 1 mm. Preferably
it has a height 91 of about 0.5 - 0.8 mm. More preferably
it has a height 91 of about 0.7 mm. The height 91 is
measured with respect to the plane of the rear strip 36.
[0059] The height 91 of the rear tooth is preferably less
than the height 81 of the front tooth 81.

[0060] Inone embodiment, the reartooth 9 has a width
92 of between about 0.5 mm and about 1 mm. Preferably
it has a width 92 of about 0.7 - 0.8 mm. The width 92 is
measured in a direction perpendicular to the rear surface
321 of the channel 3.

[0061] Therefore, the rear edge wall 322 extends in-
side the base plate channel 3 from the rear edge 32 and
has an extension which can be easily calculated based
on the height measurement 91 and width measurement
92. The rear main wall 321 and the rear edge wall 322
form an obtuse angle, namely an angle greater than 900.
[0062] The angle formed between the rear main wall
321 and the rear edge wall 322 is preferably between
about 110° and about 165°, more preferably between
110° and 145°. In a preferred embodiment which has
produced optimum results it is equal to about 130°-132°.
[0063] In one embodiment, the rear tooth 9 forms an
angle 93 with the horizontal plane H which joins together
the front edge 31 and the rear edge 32, equal to about
30° - 60°. Preferably it is equal to about 40°-60°. In a
preferred embodiment, the angle 93 is equal to about 45°.
[0064] Preferably the tip of the rear tooth 9 is substan-
tially in the form of a sharp edge.

[0065] Figures 3 and 5.3 show a third embodiment of
the present invention. The third embodiment is substan-
tially a combination of the first embodiment with front
tooth 8 and the second embodiment with rear tooth 9. All
the comments made for the first and second embodi-
ments are applicable to the third embodiment and will

10

15

20

25

30

35

40

45

50

55

not be repeated.

[0066] The dimensions and the inclination of the front
edge wall 312 may remain unchanged along the whole
front edge 31 or may vary. In the same way, the dimen-
sions and the inclination of the rear edge wall 322 may
remain unchanged along the whole rear edge 32 or may
vary.

[0067] During use, the front edge wall 312 and/or the
rear edge wall 322 rub against the surface to be cleaned,
which may be a non-compact or fibrous surface, such as
a carpet, rug, mat, stair or hallway carpet or the like. The
friction favors raising of dust (or other trapped particles)
which are therefore more effectively vacuumed. In addi-
tion to raising dust, the teeth bend the fibers and open
up interstices which, once again, facilitate suction of the
particles.

[0068] In addition to the friction effect, the (front and/or
rear) edge wall reduces slightly the width of the opening
of the base channel and thus improves the suction per-
formance compared to a base plate channel without
teeth.

Claims

1. Assuction nozzle (1) for a vacuum cleaner or the like,
comprising a base plate (2) with a base plate channel
(3) open towards a surface to be vacuumed,

wherein said base plate channel (3) comprises
a first edge (31; 32), a second edge (32; 31), a
first channel wall, a second channel wall and a
channel bottom (331) substantially opposite an
opening formed between said firstedge (31; 32)
and said second edge (32; 31),

wherein said first channel wall comprises a first
main wall (311; 321) and said second channel
wall comprises a second main wall (321; 311);
wherein said first and second main walls (311;
321) are inclined so as to converge towards the
bottom (331) and

wherein said first channel wall (311; 321) also
comprises a first edge wall (312; 322) inclined
so as to diverge from the second main wall (321;
311) towards the bottom (331) so that an angle
greater than 90° and less than 180° is formed
between said first edge wall (312; 322) and said
first main wall (311; 321).

2. The suction nozzle according to claim 1, wherein
said second channel wall (321; 311) also comprises
a second edge wall (322; 312) inclined so as to di-
verge from the first main wall (311; 321) towards the
bottom (331) so that an angle greater than 90° and
less than 180° is formed between said second edge
wall (322; 312) and said second mainwall (321; 311).

3. The suction nozzle (1) according to claim 1 or 2,



9 EP 2 995 234 A1

wherein said first edge wall (312; 322) is provided
substantially along the whole of said first edge (31;
32).

The suction nozzle (1) according to claim 1, 2 or 3,
wherein said second edge wall (322; 312) is provided
substantially along the whole of said second edge
(32; 31).

The suction nozzle (1) according to any one of the
preceding claims, wherein said first edge wall (312;
322) is inclined at an angle (83) of about 60° - 80°
with respect to a plane (H) lying between said first
edge (31) and said second edge (32).

The suction nozzle (1) according to any one of the
preceding claims, wherein said second edge wall
(322; 312) is inclined at an angle (93) of about 30 °
- 60° with respect to a plane (H) in which said first
edge (31) and said second edge (32) lie.

The suction nozzle (1) according to any one of the
preceding claims, where the base plate channel (3)
is substantially straight or has a central portion offset
with respect to the end sections.

The suction nozzle (1) according to any one of the
preceding claims, wherein afrontstrip (34) is inclined
at an angle of between 12° and 18° with respect to
a plane in which the first edge and the second edge
of the base plate (3) channel lie.

The suction nozzle (1) according to claim 8, wherein
a rear strip (36) has a width greater than the width
of the front strip (34) and wherein the rear strip (36)
has an inclined part and a flat part and wherein the
inclined part is configured so that, during use, the
suction nozzle (1) may rotate upwards when pulled
backwards and wherein the inclined part of the rear
strip (36) is inclined at an angle of between about
12° and about 18° with respect to the plane in which
the first and second edges of the base plate channel
(3) lie.
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