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(67)  Asuction head for a vacuum cleaner comprising
a base plate with a base plate channel open towards a
surface to be vacuumed and a suction channel in fluid
communication with the base plate channel is described.

SUCTION HEAD WITH IMPROVED SUCTION CHANNEL

Said suction channel comprises an inner tube and an
outer tube, wherein the inner tube is fixed to the base
plate channel and the outer tube is rotatable telescopi-
cally with respect to the inner tube.
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Description
BACKGROUND

[0001] The presentinvention relates to a suction head
to be fitted to an electric household appliance for per-
forming cleaning by means of suction, such as a vacuum
cleaner, an electric broom, a multi-purpose vacuum
cleaner drum or a vacuum cleaner robot, for sucking up
dust and/or fluids and/or dirt from a surface. In particular,
the present invention relates to a suction head with an
improved suction channel, substantially without narrow
zones.

STATE OF THE ART

[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 head for sucking up dust, dirt or fluids from a surface.
In the sector of electric household appliances, a suction
head is generally referred to by the term "brush". For the
purpose of the present description, therefore, the terms
"suction head" and "brush" are considered to be equiv-
alent. Again for the purpose of the present invention, the
term "vacuum cleaner" will be used with a broad meaning
so as to include all those apparatus, for professional or
domestic use, which perform cleaning by means of suc-
tion. Therefore, the term "vacuum cleaner" will comprise
a vacuum cleaner, an electric broom, a so-called multi-
purpose vacuum cleaner drum, a vacuum cleaner robot,
a centralized suction system for domestic or industrial
use and an apparatus for supplying and suckingin steam.
[0003] Basically a known suction head 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 in fluid communication with the base plate
and optionally a covering body. The covering body can
be engaged with the base plate, the suction channel or
both of them The other end of the suction channel com-
municates with a suction tube.

[0004] A suction head is known, for example, from EP
2 944 242 and EP 1 600 091 in the name of the same
Applicant.

[0005] EP 1 367 931 A1 discloses a tilting joint in a
vacuum cleaner suction channel.

[0006] DE 89 01995 U1 discloses a vacuum cleaner.
[0007] 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.

[0008] Although various suction heads which perform
the function of sucking dust and/or fluids and/or dirt from
a surface in a sufficiently efficient manner are available
on the market, the Applicant has noticed that there exists
the need to improve the performance of the known suc-
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tion heads. In particular, the Applicant has noticed the
need to increase the efficiency for suction of dust and
dirt from a surface.

SUMMARY OF THE INVENTION

[0009] The Applicant has carefully considered the
cross-section of the suction channel and has noted that
in the known solutions there are discontinuous and/or
narrow zones which prevent a regular suction flow. Ow-
ing to these discontinuous zones and significant varia-
tions in cross-section, the vacuuming efficiency is signif-
icantly reduced compared to that which can be obtained
depending on the power of the motor.

[0010] Another problem consists in the fact that these
discontinuous zones and variations in cross-section cre-
ate more noise which is not tolerated by users.

[0011] The Applicant has discovered that, in order to
keep the cross-section of the suction channel substan-
tially constant, the suction channel may be shaped with
a first fixed portion with a longitudinal axis which follows
acircle arc and a second portion, also with a longitudinal
axis, which follows a circle arc and is telescopically mov-
able with respect to the fixed portion.

[0012] According to an embodiment, the invention re-
lates to a suction head for a vacuum cleaner or the like,
comprising:

- abaseplate) with abase plate channel open towards
a surface to be vacuumed,

- a suction channel in fluid communication with the
base plate channel,
wherein said suction channel comprises an inner
tube and an outer tube,
wherein the inner tube is fixed to the base plate chan-
nel and the outer tube is rotatable telescopically with
respect to the inner tube,

- a bushing fixed to said outer tube and a pivot pin,
wherein said outer tube is rotatable about an axis of
rotation of the pivot pin,

- anaxle and wheels mounted at the ends of said axle
for moving said suction head on the surface to be
vacuumed,
wherein said pivot pin of the outer tube is arranged
in front of the axle, and

- an arm arrangement with first holes for the pivot pin
and second holes for the axle of the wheels.

[0013] The outer tube may comprise a first part with a
longitudinal axis which follows a circumference portion.
[0014] The first part of the outer tube could have a sub-
stantially circular cross-section measured along a plane
perpendicular to said longitudinal axis.

[0015] The inner tube could comprise a first part that
receives fluid and a second part, wherein said second
part of the inner tube has an outer surface substantially
corresponding to an inner surface of the first part of the
outer tube.
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[0016] Theinnertube could terminate with a sealing lip.
[0017] The arm arrangement could comprise two
arms.

[0018] The outer tube could comprise a second part
having a reduced wall thickness and a circular notch for
rotatably engaging an end edge of a joint.

[0019] The base plate channel could comprise a front
edge and a rear edge, wherein at least the surface of the
lower face which extends along the front edge of the base
plate channel and at least the surface of the lower face
which extends along the rear edge of the base plate chan-
nel lie on a same plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The presentinvention will become clearer from
the following detailed description, provided purely 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 head according to an embodiment of the
present invention in a first configuration;

- Figure 2 shows a schematic cross-sectional view of
a suction head according to an embodiment of the
present invention in a second configuration;

- Figure 3 shows a plan view of a base plate of the
suction head shown in Figures 1 and 2;

- Figures 3A, 3B, 3C, 3D and 3E are cross-sections
along the respective lines A-A of Figure 3;

- Figure 4 is a schematic view, from above, of the suc-
tion duct according to an embodiment of the inven-
tion;

- Figures 4A, 4B and 4C are cross-sections through
the suction ductalongthelines A,Band Cin Figure 4;

- Figure 5 shows the suction channel partially disas-
sembled;

- Figure 6 is a view, on larger scale, of a part of Figure
5;

- Figure 7 is a schematic cross-sectional view of the
suction channel of the suction head according to Fig-
ures 1 and 2;

- Figures 8.1 and 8.2 show in schematic form, sepa-
rately, the inner tube and the outer tube of the suction
channel; and

- Figure 9 shows in schematic form an embodiment
of engagement between the suction channel and the
joint.

DESCRIPTION OF EMBODIMENTS

[0021] 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 head
is denoted overall by the reference number 1.
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[0022] In the present description a number of expres-
sions will be used with reference to the air flow during
suction. For example, the term "inlet" of a certain com-
ponent indicates a section, an area, a zone or a point
where the suction air enters into the component when
the suction head is mounted on a vacuum cleaner and
this is in use. Similarly, the term "outlet" of a certain com-
ponent indicates a section, an area, a zone or a point
where the suction air exits the component when the suc-
tion head is mounted on a vacuum cleaner and this is in
use.

[0023] The relative terms "lower" and "upper" relate to
the suction head in its operating configuration, namely
when resting on a surface to be vacuumed.

[0024] Finally, the terms "front" and "rear" relate to the
suction head in its configuration for use: "front" indicates
a componentwhich is situated or directed in the direction
of advancing movement of the suction head and "rear"
indicates a component which is situated or directed in
the return direction.

[0025] With reference to the various figures, the suc-
tion head 1 comprises a base plate 2 with at least one
base plate channel 3 open downwards, namely towards
asurface to be vacuumed. The suction head 1 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 base plate channel 3, the suction chan-
nel 4 and the joint 5 forms the suction duct 7.

[0026] Figure 3 shows a plan view of an embodiment
of the base plate 2 of the suction head according to Fig-
ures 1 and 2. Figures 3A-3E are cross-sections along
the respective lines A-E of Figure 3.

[0027] According to the embodiment shown in Figures
3, the base plate comprises a channel 3 of the base plate
2 which extends substantially over the entire width of the
suction head. Preferably, the channel 3 has a substan-
tially constant width, apart from the end portions where
it is narrower.

[0028] At the ends, the channel 3 has a smaller depth
(Figure 3E). The base plate channel increases in depth
towards the centre (Figures 3A-3C). In the centre (Figure
3D), the base plate channel opens out so that it can con-
nect to the suction channel 4.

[0029] The front edge of the channel 3 is identified by
the reference number 31 and the rear edge of the channel
is identified by the reference number 32. The surface of
the base plate in the vicinity of the front edge 31 is sub-
stantially flat and horizontal. Similarly, the surface of the
base plate close to the rear edge 32 is substantially flat
and horizontal.

[0030] Preferably, inthe central zone of the base plate,
there are two strips of velvet 36 or the like, a front strip
and a rear strip. The strips 36 may be inset in special
suitably shaped cavities (shown in the cross-sections of
Figures 3C and 3D).

[0031] The suction channel 4 is in fluid communication
with the channel 3 of the base plate 2. The suction chan-
nel 4 according to the presentinvention comprises a first
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portion 41 and a second portion 42. The first portion is
also called "inner tube" 41 and the second portion is also
called "outer tube" 42.

[0032] Preferably, the inner tube 41 of the suction
channel 4 is connected to the base plate channel 3 via
any known connection means. For example, the connec-
tion may be of the press-engaging type or afixing system
with screws or rivets. Alternatively, the inner tube 41 of
the suction channel 4 may be connected to the base plate
2 and to the base plate channel 3 by means of welding
(for example ultrasound) or by means of gluing with ad-
hesive. By way of a further alternative, the inner tube 41
of the suction channel 4 may be formed as one piece
with the base plate 2 and therefore with the base plate
channel 3.

[0033] Theinnertube 41 of the suction channel 4 com-
prises a first connecting part 41a and a second part 41b,
the outer surface of which follows a curved tubular sec-
tion. Preferably, the curved tubular section has a longi-
tudinal axis 41c which follows a circle arc. Preferably, the
outer cross-section of the inner tube 41 (except for its
firstpart41awhichis connectedto the base plate channel
3) is substantially circular. By way of a non-limiting ex-
ample, the cross-section of the suction channel along its
second part 41b could have an inner diameter of about
30-55 mm. Preferably, the cross-sectional area of the
inner tube 41 of the suction channel widens from the inlet
towards the outlet and does not have narrow and/or dis-
continuous zones.

[0034] Preferably, the outlet edge of the inner tube 41
of the suction channel 4 terminates with a sealing lip 44.
The sealing lip 44 ensures a gentle transition between
the inner tube and the outer tube 42 (which will be de-
scribed here below) of the suction channel 4. As an al-
ternative to the sealing lip 44 a gasket and/or O-ring made
of rubber, plastic, Teflon or the like could be provided.
[0035] In order to ensure that the outer surface of the
inner tube 41 has a circular cross-section with the axis
41c which follows a circle portion, it may be envisaged
suitably shaping the outer surface of the inner tube 41
without modifying the internal cross-section of the inner
tube 41. Figure 8.1 shows the inner tube separate from
the outer tube and shows the surface 41d which forms a
surface suitable for the rotating telescopic movement
with the outer tube. 42. As can be seen from Figure 8.1,
the internal cross-section of the inner tube 41, also along
the surface 41d, has a progression which is regular and
increases towards the outlet end of the inner tube 41.
[0036] Preferably, the inner tube 41 comprises a stop
45 for limiting the movement of the outer tube 42 with
respect to the inner tube 41. The stop 45 is shown in
Figure 1 and Figure 8.1. Figure 2 shows the outer tube
42 in its end-of-travel position, with the edge against the
stop 45. In the position shown in Figure 1, the end portion
of the joint 5 may be inclined at an angle o of about 40°.
In the position shown in Figure 2, the end portion of the
joint 5 may be inclined at an angle o of about 70°. Pre-
ferred values of o are, respectively, 41° and 73°.
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[0037] The outer tube 42 of the suction channel 4 is
associated with the inner tube 41 telescopically so that
the inner surface of the outer tube 42 cooperates with
the outer surface of the inner tube 41. This telescopic
cooperation is shown in Figures 1 and 2 which show two
different positions of the inner tube 41 with respect to the
outer tube 42.

[0038] Preferably, therefore, the outer tube 42 com-
prises a first part 42a shaped with a curved tubular sec-
tion, which is preferably substantially circular, and a sec-
ond connecting part 42b. The curved tubular section is
shaped so as to have alongitudinal axis 42c which follows
a circle arc. When the inner tube 41 is telescopically as-
sociated with the outer tube 42, the longitudinal axis 41¢
oftheinnertube 41 which follows a circle arc substantially
coincides with (or forms an extension of) of the longitu-
dinal axis 42c of the outer tube 42 which follows a circle
arc.

[0039] As mentioned above, the inner tube 41 of the
suction channel 4 terminates with a sealing lip 44 for pro-
viding a fluid-tight seal between the inner tube 41 and
the outer tube 42. Preferably, the lip 44 narrows towards
the outlet in order to ensure a gentle transition between
the two components.

[0040] As mentioned above, the inner tube 41 of the
inletchannel 4 is fixed, while the outer tube 42 is rotatable
and is telescopically associated with the inner tube 41.
As a result of this telescopic connection, the inner tube
41 always remains, at least partially, inside the outer tube
42.

[0041] With reference to Figures 4, 5 and 6, the artic-
ulation which allows the relative rotational movement of
the outer tube and the inner tube will now be described.
[0042] The outertube 42 preferably comprises a bush-
ing 46 with a hole 47 for a pin 48. The bushing 46 is fixed
to the outer tube 42 along its bottom part. The axis 48’
of the bushing corresponds to the axis of rotation of the
outer tube 42.

[0043] A pair of arms 9 are fixed to the base plate 2
and/or to the inner tube 41 and extend projecting towards
the outer tube 42 and the rear part of the suction head
1. The arms 9 may be solid or light-weight as shown in
Figure 5.

[0044] Two holes 91 and 92 for each arm are provided
in the vicinity of the free ends of the arms 9. The holes
91 are designed to cooperate with and rotatably support
the pin 48. The bushing 46 has a length corresponding
to the distance between the two facing walls of the arms
9. Therefore, when the inner tube and the outer tube are
joined together telescopically, the pin 48 will be inserted
inside the holes 91 of the arms 9 and inside the hole 47
of the bushing 46. Figure 7 illustrates in schematic form
the relative rotational movement of the outer tube 42 and
the inner tube 41.

[0045] The holes 92 are configured to supportrotatably
an axle 81 for the wheels 8.

[0046] Preferably, the axle 82 of the wheels 8 is situ-
ated at the rear with respect to the axis 48’ for relative
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rotation of the outer tube and inner tube.

[0047] With reference now to the figures, and in par-
ticular to Figures 1, 2,4 and 9, the joint 5 and the rotatable
connection with respect to the suction channel 4 will now
be described.

[0048] The second part 42b of the outer tube 42 of the
suction channel 4 is preferably circular and operates as
a connection for the rotatable joint 5. Figure 9 shows, by
way of example, how the rotatable joint 5 is connected
together with the outer tube 42 of the suction channel 4.
In particular, a snap-engaging connection may be envis-
aged between a tooth 512 formed on the circular edge
of the joint 5 and a corresponding incision 49 formed in
the outer surface of the second part 42b of the outer tube
42 of the suction channel 4. Preferably, in the connection
zone (as shown in Figure 9), the thickness of the wall of
the joint 5 and that of the outer tube 42 is reduced so that
overall the thickness remains substantially unchanged.
[0049] The angled joint 5 may rotate with respect to
the outer tube 42 of the suction duct 4. The rotation takes
place about the axis 6 of the second portion 42b of the
outer tube 4.

[0050] Therefore the angled joint 5 may perform two
rotations. Afirst rotation with respect to the axis of rotation
48’ ofthe outertube 42 and a second rotation with respect
to the longitudinal axis 6 of the outlet part of the outer
tube 42. The first rotation is a rotation in a plane, prefer-
ably a plane substantially perpendicular to the plane to
be vacuumed and in which the suction head 1 moves.
[0051] Arrigid or flexible tube (not shown) may be con-
nected to the outlet end of the joint 5. As an alternative
to the angled joint 5 shown in Figures 1 and 2, any other
joint which is straight, differently angled, rigid or flexible,
may be associated with the outer tube 42 of the suction
channel 4.

[0052] A brush body 10 may be fixed to one or more
of the base plate 2, the inner tube 41 of the suction chan-
nel 4 or the outer tube 42 of the suction channel 4. The
suction head may also comprise a cover 11.

[0053] As can be seen from Figures 1 and 2, both in
the configuration shown in Figure 1 and in the configu-
ration shown in Figure 2, the air flow from the base plate
channel 3 to the suction channel 4 and the joint 5 does
not have major discontinuous or narrow zones. This is
due to the novel telescopic relationship between the two
portions 41, 42 of the suction channel 4, in which the first
portion 41 (that which receives air from the base plate
channel 3) forms the inner tube 41 and is fixed with re-
spect to the base plate 2, while the second portion 42
forms the outer tube. The outer tube 42 has preferably a
circular cross-section and an axis 42c which follows a
circle arc. Between the inner tube 41 and the outer tube
42 there is a sealing lip 44 for ensuring a gentle transition
between the two tubes 41, 42 and for ensuring a fluid-
tight seal and minimizing leakages.
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Claims

1. A suction head (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,

- a suction channel (4) in fluid communication
with the base plate channel (3),

wherein said suction channel (4) comprises an
inner tube (41) and an outer tube (42),
wherein the inner tube (41) is fixed to the base
plate channel (3) and the outer tube (42) is ro-
tatable telescopically with respect to the inner
tube (41),

- a bushing (46) fixed to said outer tube and a
pivot pin (48), wherein said outer tube (42) is
rotatable about an axis of rotation (48’) of the
pivot pin (48),

- an axle (81) and wheels (8) mounted at the
ends of said axle (81) for moving said suction
head (1) on the surface to be vacuumed,
wherein said pivot pin (48) of the outer tube (42)
is arranged in front of the axle (81), and

- an arm arrangement (9) with first holes (91) for
the pivot pin (48) and second holes (92) for the
axle (81) of the wheels.

2. The suction head (1) of claim 1, wherein said outer
tube (42) comprises a first part (42a) with a longitu-
dinal axis (42c) which follows a circumference por-
tion.

3. The suction head (1) of claim 2, wherein said first
part (42a) of the outer tube (42) has a substantially
circular cross-section measured along a plane per-
pendicular to said longitudinal axis (42c).

4. The suction head (1) of claim 3, wherein said inner
tube (41) comprises a first part (41 a) that receives
fluid and a second part (41b), wherein said second
part (41b) of the inner tube (41) has an outer surface
substantially corresponding to an inner surface of
the first part (42a) of the outer tube (42).

5. The suction head (1) of claim 3, wherein said inner
tube (41) terminates with a sealing lip (44).

6. The suction head (1) of any one of claims 1-5, where-
in said arm arrangement (9) comprises two arms (9).

7. The suction head (1) of claim 1, wherein said outer
tube (42) comprises a second part (42b) having a
reduced wall thickness and a circular notch (49) for
rotatably engaging an end edge (51) of a joint (5).

8. The suction head (1) of claim 1, wherein the base
plate channel (3) comprises a front edge (31) and a
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rear edge (32), wherein at least the surface of the
lower face which extends along the front edge (31)
of the base plate channel (3) and at least the surface
of the lower face which extends along the rear edge
(32) of the base plate channel (3) lie on asame plane.
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