EP 3 766 398 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 766 398 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
20.01.2021 Bulletin 2021/03

(21) Application number: 19187459.3

(22) Date of filing: 19.07.2019

(51) IntClL:

A47L 9/04 (2006.01)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: BSH Hausgerate GmbH
81739 Miinchen (DE)

(72) Inventors:

¢ Andrejco, Rastislav
04011 Kosice (SK)
¢ Back, Michael
97702 Miinnerstadt (DE)
¢ Schmitt, Florian
97616 Bad Neustadt (DE)
¢ Volk, Tobias
97616 Bad Neustadt (DE)

(54) BRUSH ROLLER BAR FOR A CLEANING DEVICE

(67)  Avoller bar (1) for a suction nozzle, that rotates
about a longitudinal axis (A), comprises a body (3) having
an outer lateral surface (2) which is with a distance from
the axis (A) by a radius (R) of a length (L), and at least
one element (4) of a height (H) for dust pickup that ex-
tends substantially radially outwardly from the body (3)

and the length (L) of the radius (R) and the height (H) of
the element (4) for dust pickup change along the longi-
tudinal axis (A) with respect to at least a portion of the
body (3), and the sum of the length (L) of the radius (R)
and the height (H) of the element (4) along the longitu-
dinal axis (A) of the body (3) adopts a fixed value.
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Description

[0001] The present invention relates to a brush roller
bar for a cleaning device, more particularly to a brush
roller bar for a suction nozzle of a vacuum cleaner for
cleaning surfaces such as floors, carpets, etc., compris-
ing a rotatable, elongated brush roller bar, which is pro-
vided with brush means, wherein the brush roller bar is
rotatably driven and adapted to rotate during cleaning to
brush off debris and dust from the surface or to accom-
plish agitation of the surface.

[0002] The cleaner head of a cleaning device, such as
a vacuum cleaner, a floor sweeper, or an autonomous
robot cleaner may include a brush roller bar driven by a
drive assembly. The drive assembly often includes a
clutch for transmitting torque generated by the drive as-
sembly to the brush roller bar. The driven torque can be
generated by a turbine, electric motor or other means.
The rotation of the brush roller bar when it is loaded by
contact with the cleaned surface, causes its vibrations
what generates undesirable noises.

[0003] The documentWO 2014/027 186 A1discloses
a cleaner head comprising an agitator and a drive as-
sembly for driving the agitator. The drive assembly com-
prises a dog for transmitting torque to the agitator. One
of the dog and the agitator comprises a tapered head, a
shank that extends from the head, and a screw thread
formed around the shank. The other of the dog and the
agitator comprises a bore having a countersink and a
complementary screw thread formed around a wall of the
bore. The shank projects into the bore and the two
threads mate such that, as the dog rotates, the agitator
screws on to the dog and the tapered head mates with
the countersink. As a result, over the torque range typi-
cally generated by the drive assembly of most conven-
tional cleaner heads, the axial force exerted by the dog
on the agitator is of a magnitude that ensures that the
agitator is held against the tapered head with sufficient
force so as to reduce vibration and noise.

[0004] The document EP 1 043 947 A1 discloses a
brush bar for a vacuum cleaner comprising a central core
at least one radially extending flange and a plurality of
bristles, the bristles being mounted on the at least one
flange so that the bristles are spaced from the central
core, wherein the or each flange extends radially out-
wardly from the central core to a distance more than the
diameter of the central core. Since the bristles are mount-
ed on a flange and spaced from the core of the brush
bar, more space is provided in the dirty air inlet which
helps to prevent clogging and to improve the air flow with-
in the dirty air inlet and hence to improve the cleaning
efficiency of the vacuum cleaner. Furthermore, since the
brush bar is smaller than conventional brush bars, the
overall weight of the brush bar and hence the cleaner
head of the vacuum cleaner, is reduced. Reduced weight
ofthe cleaner head allows the cleaner head to "float" with
more sensitivity on a carpet to be cleaned.

[0005] The document WO 02/ 038 024 A1 discloses a
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vacuum cleaner for floor surfaces, especially for smooth
floors, comprising a housing in whose base a suction
channel is configured that substantially extends atan an-
gle to the working direction of the vacuum cleaner across
the entire width of the housing. A cleaning roller is dis-
posed above the suction channel and a part of its periph-
eral surface projects through the suction channel. Said
cleaning roller is rotatably driven by a motor disposed in
the housing. In order to achieve a satisfactory cleaning
result also of smooth floors, the vacuum cleaner is pro-
vided with a cleaning and polishing attachment whose
attachment housing is detachably mounted on base side
on the housing. Said attachment comprises at least one
rotatably driven cleaning and polishing tool that acts upon
the floor surface, said cleaning and polishing tool being
driven by the motor in the housing of the vacuum cleaner.
[0006] The objective problem to be solved by the
present invention is to provide a brush roller bar for a
cleaning device in which reduction of vibration and there-
fore noise reduction during it's working is achieved.
[0007] Inaccordance with the presentinvention, there
is provided a roller bar for a suction nozzle, comprises a
body having an outer lateral surface which is with a dis-
tance from the axis by a radius of a length (L). The body
rotates about a longitudinal axis and is provided with at
least one element of a height (H) for dust pickup that
substantially radially and outwardly extends from the
body. The element for dust pick up is preferably made of
a flexible material, therefore the angle at which it pro-
trudes from the body may differ = 15 degrees from the
right angle because of it deformation. The length (L) of
the radius of the outer lateral surface of the body and the
height (H) of the element for dust pick up change along
the longitudinal axis with respect to at least portion of the
body, and the sum of the length (L) of the radius and the
height (H) of the element for dust pickup along the lon-
gitudinal axis of the body, adopts a fixed value. Along
whole length of the roller bar the changes in the length
(L) of the radius of the outer lateral surface of the body
is compensated by changing the height (H) the along the
longitudinal body in order to achieve fixed value of the
sum of the length (L) and height (H) along the roller bar,
therefore the free ends of the element for dust pickup are
in the same distance from the longitudinal axis of the
rotation. In that way whole width of the element for dust
pick up, especially it free end is involved in the cleaning
the surface during revolution of the roller bar by brushing
the cleaned surface.

[0008] The efficiency of picking up the dust is one of
the mostimportant feature for a user of the vacuum clean-
er. One of the method how to improve the efficiency is
to equip the suction nozzle with rotating brush bar which
brushes a surface improving efficiency of the cleaning.
Cleaning device as a suction nozzle comprises a housing
with aninletand an outlet, and driven aroller bar rotatable
mounted in the housing. The roller bar can be driven by
a turbine rotated by the air stream produced by suction
unit of the vacuum cleaner or can be driven by an electric
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motor mounted in the nozzle. In both means, a torque is
usually transmitted by a gear, usually by a belt transmis-
sion. On the other hand, rotating movement of the roller
bar is significant source of the noise and excitation forces
acting on the housing of the nozzle, therefore to achieve
high efficiency of dust picking and limitation of the noise
producing, present invention is provided.

[0009] The brush strip, especially their free ends inter-
actwith the cleaned surface i.e. carpet or with the ground
during the rotation. The element for dust pick up is pref-
erable made of flexible material, therefore this interaction
generates the forces as a result of the bending of the
element for dust pick up. General requirement for the
quiet brush is to keep forces acting on the ends of the
body constant during rotation of the roller. Constant forc-
es act as a static load of the housing so they do not pro-
vide any dynamic excitation of the housing. Present in-
vention is implemented to achieve the constant forces
acting on the ends of the body, namely to reduce said
dynamic forces. The body having the outer lateral surface
which is with a distance from the axis by the radius of the
variable length (L) along the longitudinal axis that causes
that the height (H) of the element for dust pickup should
be also variable along the longitudinal axis. Thus the el-
ement for dust pick up has variable bending stiffness
along the roller bar as well, therefore the roller bar by
changing geometry of the body by changing the length
(L) and the height (H) of the strip can be tuned to arrive
a constant forces or reduction dynamic forces coming
from the brush strip stiffness acting on the ends of the
body for decreasing the noise. The change of the body
geometry does not increase the price of the brush and
has neutral effect on the dust pick up efficiency as well.
[0010] In the preferred embodiment the roller bar has
the body in which the length (L) of the radius and the
height (H) of the element for dust pickup change along
the longitudinal axis of the body.

[0011] In the preferred embodiment the body has an
intermediate portion that is between two ends of the body
and the length (L3) of the radius at the intermediate por-
tion differs from the length (L2, L3) of the radius on the
ends of the body (3). The length of the radius of the outer
lateral surface of the body and position of the intermedi-
ate portion are parameters which can be used for tuning
the roller bar to achieve the lower level of the noise.
[0012] Advantageously the roller bar has the element
for dust pickup that is in the form of a brush strip or a lip
or cloth. Therefore the efficiency of dust pick up can be
improved additionally by choosing between the form of
the element adapted to cleaned surface. In the preferred
embodiment the roller bar has a brush strip which com-
prises a brush filament that is arranged in a plurality of
tufts or the brush filament is evenly distributed, along the
body of the roller bar. Therefore the effect of brushing
the cleaned surface can be adjusted to achieve desired
parameters of the dust pick up.

[0013] In the preferred embodiment the roller bar is
formed by two truncated cones which are coaxially joined
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by their bases and in this area having substantially the
same radius length. The said connected bases form the
intermediate portion with the length (L3) of the radius of
the outer surface, and the tops of said truncated cones
form the ends of the body with the radius of lengths (L1,
L2). The length (L3) of the radius on the intermediate
portion is greater than lengths (L1, L2) of the radius on
the ends of the body. Advantageously the intermediate
portion of the body is arranged in middle between the
ends of the body. In another preferred embodiment, the
said ends of the body have the same length (L1=L2) of
the radius. The positive effect is that the roller bar is easy
and cheap to produce, because of using injection mold-
ing. Also such shape of the body is favorable for balanc-
ing it. Because of the roller bar rotates fast, therefore it's
important to balance it.

[0014] In one of the preferred embodiment the roller
bar has the body equipped with the element for dust pick
up whose the free ends defines while rotate about the
longitudinal axis (A), a circular cylindrical surface of a
radius of the fixed length (K), that equals the sum of the
length (L) of the radius and the height (H) of the element
for setting an influence exerted on a cleaning surface
along the roller bar. Therefore the cleaned surface is
brushed by the element for dust pick up on the whole
width of the body during it rotation.

[0015] Advantageously the body has at least one the
element for dust pick up which is arranged between the
ends in the shape of a continuous curve along the longi-
tudinal axis. Therefore the cleaned surface is brushed
by the brush strip on the whole width of the body during
it rotation.

[0016] Advantageously the roller bar has the element
for dust pickup extends helically around the body from
one of the ends of the body to the other of the ends of
the body along the longitudinal axis. Alternatively the el-
ement for dust pickup is arranged along the longitudinal
axis on the body as the continuous line in the form of a
half cycle triangle waveform with the extremum point of
said triangle waveform placed in the intermediate portion
of the body or the element for dust pickup is arranged
along the longitudinal axis on the body as the continuous
line in the form of first half cycle of an approximately sine
curve, wherein the extremum point of said sine curve is
placed in intermediate portion of the body. Therefore in
the same time only part of the element for dust pick up,
namely partofthe free ends of the elements has a contact
with a cleaned surface for brushing it, therefore the torque
needed to drive the roller bar is smaller.

[0017] Advantageously the roller bar has the body that
comprises two substantially the same the element for
dust pick up, rotated by 180 degrees about the longitu-
dinal axis with respect to each other. Therefore deploy-
ment of the element for dust pick up on the body can be
done more regularly what increases the dust picking ef-
ficiency and reduces vibrations generated by the roller
bar.

[0018] Advantageously, the roller bar has the body
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having the outer surface with the length pf the radius that
changes along the longitudinal axis of the body as well
accordingly there is changed the height of the element
for dust pick up along the said body. Said structure of the
roller bar reduces it vibration and reduces noises during
working.

[0019] Further benefits and advantages of the present
invention will become apparent after a careful reading of
the detailed description with appropriate reference to the
accompanying drawings.

[0020] In the drawings:

Fig. 1is a plan view of a roller bar in accordance with
the preferred embodiment of the present invention.
Fig. 2 is a plan view of the roller bar in accordance
with the preferred embodiment of the presentinven-
tion.

[0021] With reference to Fig. 1 which is a plan view of
aroller barin example for a suction nozzle or autonomous
robot cleaner in accordance with the preferred embodi-
ment of the present invention, the roller bar 1 comprises
an body 3 defined by substantially the same two truncat-
ed cones having the bases of the same length (L3) of
radius, located and connected coaxially by their bases.
Said connected bases form the intermediate portion 5
with the radius of length L3 of the outer surface 2. The
tops of said truncated cones form the ends 6,7 of the
body 3 with the outer surface 2 of the substantially the
same radius length L1=L2. Truncated cones have sub-
stantially the same height therefore the intermediate por-
tion 5 is placed in the middle between the ends 6,7. The
outer surface 2 of the body 3 is defined by the lateral
surface of said truncated cones. The length L of the radius
R of the outer surface 2 that changes linearly along the
longitudinal axis A of the body 3. Fatherly, the body 3
which rotates about the longitudinal axis A is equipped
with two element 4 for dust pick up which are in the form
of brush strips, which are symmetrically rotated about
180 degrees with respect to each other and longitudinal
axis A. The brush strips 4 are evenly arranged along the
axis A and extends helically around the body 3 from one
of the ends 6,7 of the body 3 to the other of the ends 6,7
of the body 3 along the longitudinal axis A., therefore at
the same time a portion of the brush strip 4 has a contact
with the cleaned surface 10. Both brush stripes 4 of height
H radially and outwardly extend from the body 3. The
height H of the brush strip 4 changes linearly along the
body 3, and in that the sum of the length of the radius L
and the height H along the body 3 adopts a fixed value.
Therefore changes of the length L of radius R is com-
pensated by changing the height H of the brush strip to
achieve constant length of radius K as the sum of the
length L of radius R and the height H of the brush strip
4. moreover length (K) of radius is a distance between
the free ends 8 of the brush strip 4 and longitudinal axis
4, therefore during rotation the said free ends 8 defines
a circular cylindrical surface with a radius of the length
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K, while they are rotated about the longitudinal axis A for
setting a contact with a cleaned surface 10 and/or pro-
ducing a blast of air for easier pick up the dust. The free
ends 8 are on the same distance from the longitudinal
axis A, therefore the cleaned surface is brushed by the
brush strip 4 on the whole width of the roller bar 1.

[0022] With reference to Fig. 2 there is shown the ex-
ample of the preferred embodiment of the roller bar 1 as
shown on Fig.1, but rotated by about 90 degrees about
the longitudinal axis A. The roller bar 1 comprises the
body 3 defined by substantially the same two truncated
cones having the bases of the radius length L3, located
and connected coaxially by their bases. Said connected
bases form the intermediate portion 5 with the radius R1
of the outer surface 2. The tops of said truncated cones
form the ends 6, 7 of the body 3 with the outer surface 2
with radiuses of the substantially the same length L1 =
L2. Truncated cones have substantially the same height
therefore the intermediate portion 5 is placed in the mid-
dle between the ends 6, 7. The outer surface 2 of the
body 3 is defined by the lateral surface of said truncated
cones. The length L of the radius R of the outer surface
2 changes linearly along the longitudinal axis A of the
body 3. Fatherly, the body 3 which rotates about the lon-
gitudinal axis A is equipped with two elements 4 for dust
pick up in the form of brush strips 4 (one of them is not
shown on this figure) which are symmetrically rotated
about 180 degrees with respect to each other and longi-
tudinal axis A. The brush strips 4 are evenly arranged
helically around the body 3 from one of the ends 6, 7
along the longitudinal axis A of the body 3. Therefore at
the same time only a part of the brush strip 4, namely
part of it free end 8 has a contact with the cleaned surface
10. Both brush stripes 4 of the height H substantially ra-
dially and outwardly extend from the body 3. The height
H of the brush strip 4 and the length L of radius of the
lateral outer surface 2 changes linearly along the body
3. The sum of the length L of the radius of the body 3 and
the height H of the brush strip 4 along the body 3 adopts
a fixed value. The changes of the length L of radius R is
compensated by changing the height H of the brush strip
to achieve constant value K which equals a distance be-
tween the free ends 8 of the brush strip 4 and longitudinal
axis A, therefore during rotation the said free ends 8 de-
fines a circular cylindrical surface with a radius of the
length K while they rotate about the longitudinal axis A
for setting a contact with a cleaned surface 10. The free
ends 8 are on the same distance from the longitudinal
axis A, therefore the cleaned surface is brushed by the
brush strip 4 on the whole width of the roller bar 1.

List of reference signs:
[0023]
1 roller bar

2 outer surface
3 body
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4 element for dust pick up
5 intermediate portion

6, 7 end of the body

8 free end

10 floor, cleaned surface
11 continues curve

12, 13 truncated cone

A axis

L, L1, L2, L3, length of the radius
K length of the radius

H height

Claims

Aroller bar (1) for a suction nozzle, that rotates about
a longitudinal axis (A), comprises a body (3) having
an outer lateral surface (2) which is with a distance
from the axis (A) by a radius (R) of a length (L), and
atleastone element (4) of a height (H) for dust pickup
that substantially radially outwardly extending from
the body (3) characterized in that the length (L) of
the radius (R) and the height (H) of the element (4)
for dust pickup change along the longitudinal axis
(A) with respect to at least a portion of the body (3),
and in that the sum of the length (L) of the radius
(R) and the height (H) of the element (4) along the
longitudinal axis (A) of the body (3) adopts a fixed
value.

The roller bar according to claim 1, characterized
in that the length (L) of the radius (R) and the height
(H) of the element (4) for dust pickup change along
the longitudinal axis (A) of the body (3).

The roller bar according to claim 1 or 2, character-
ized in that the body (3) has on the longitudinal axis
(A) two the ends (6,7) and an intermediate portion
(5), wherein the length (L3) of the radius (R) at the
intermediate portion (5) differs from the length (L2,
L3) of the radius (R) on the ends (6,7) of the body (3).

The roller bar according to any claims from 1 to 3,
characterized in that the element (4) for dust pickup
is a brush strip or a lip or cloth.

The roller bar according to claim 4, characterized
in that the element (4) for dust pick up arranged as
the brush strip comprises a brush filament which is
arranged in a plurality of tufts or the brush filament
is evenly distributed, along the longitudinal axis (A)
of the body (3) of the roller bar (1).

The roller bar according to any of claims from 1 to
5, characterized in that the body (3) is formed by
two truncated cones (12, 13), coaxially joined by their
bases and in this area having substantially the same
radius length, wherein said connected bases form
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10.

1.

12.

13.

the intermediate portion (5) with the length (L3) of
the radius (R) of the outer surface (2), and the tops
of said truncated cones form the ends (6,7) of the
body (3) with the radius (R) of lengths (L1, L2) and
the length (L3) of the radius (R) on the intermediate
portion (5) is greater than lengths (L1, L2) of the ra-
dius (R) on the ends (6,7) of the body (3).

The roller bar according to claim 6, characterized
in that the intermediate portion (5) of the body (3) is
arranged in the middle between the ends (6, 7) of
the body (3).

The roller bar according to any of the preceding
claims, characterized in that the free ends (8) of
the element (4) for dust pickup defines while rotate
about the longitudinal axis (A), a circular cylindrical
surface of a radius of the fixed length (K), that equals
the sum of the length (L) of the radius (R) and the
height (H) of the element (4) for setting an influence
exerted on a cleaning surface (10) along the roller
bar (1).

The roller bar according to any of the preceding
claims, characterized in that the body (3) has at
least one the element (4) for dust pickup which is
arranged in the shape of a continuous curve (11)
along the longitudinal axis (A) and between the ends
(6, 7).

The roller bar according to any of the preceding
claims, characterized in that the element (4) for
dust pickup extends helically around the body (3)
from one of the ends (6, 7) of the body (3) to the
other of the ends (6, 7) of the body (3) along the
longitudinal axis (A).

The roller bar according to any of claims from 1 to
9, characterized in that the element (4) for dust
pickup is arranged along the longitudinal axis (A) on
the body (3) as the continuous line in the form of a
half cycle triangle waveform, wherein the extremum
point of said triangle waveform is placed in the inter-
mediate portion (5) of the body (3).

The roller bar according to any of claims from 1 to
9, characterized in that the element (4) for dust
pickup is arranged along the longitudinal axis (A) on
the body (3) as the continuous line in the form of first
half cycle of an approximately sine curve, wherein
the extremum point of said sine curve is placed in
intermediate portion (5) of the body (3).

The roller bar according to any of the preceding
claims, characterized in that the body (3) compris-
es two substantially the same element (4) for dust
pickup which are rotated by about 180 degrees about
the longitudinal axis (A) with respect to each other.
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