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Description

Field of the invention

[0001] The present invention concerns a brush for
cleaning surfaces, in particular an industrial brush that
can be used for cleaning surfaces in any productive and
industrial sector, for street cleaning in the field of urban
hygiene, therefore associated, for example, with appro-
priate cleaning machines, or other.

Background of the invention

[0002] It is known that brushes exist for cleaning sur-
faces, in particular cylindrical brushes which develop
over a central support made of plastic, wood or metal
material. Inside the support there may be a steel core to
coupleitto the automatic machine which transmits move-
ment to the cylindrical brush.

[0003] Inthefield of brushes forindustrial, road or other
use, large cylindrical brushes are known, with tufts of
bristles, or filaments, even 30 centimeters long and even
having widths in the order of more than four meters, which
are mounted and driven rotatable around a horizontal
axis for cleaning and treating any surface, for example,
courtyards, streets, squares, industrial warehouses or
suchlike.

[0004] Typically, these brushes have a radial distribu-
tion of tufts of bristles, the bases of which are attached
in suitable cavities which are made on the surface of the
central support, following a pre-established distribution.
[0005] Forexample, patent application EP-A-1428456
describes a roller consisting of a central support which
has a plurality of holes distributed on the external surface,
with a constant pitch, for the insertion and attachment of
respective tufts of bristles. The support consists of atleast
one cylindrical ring and the holes lie on planes orthogonal
to the axis of the roller and are successively and alter-
natively inclined to one part and the other with respect
to radial planes, or planes parallel to radial planes, pass-
ing through the axis of the cylinder and through the re-
spective hole, in order to sweep two strips, lateral to the
row of tufts, with the ends of the bristles.

[0006] The brush based on this type of roller described
in the above patent application, although it has a certain
cleaning efficiency, provides groups in which the tufts of
bristles have substantially the same inclination when
placed in sequence and therefore with respect to the
same longitudinal section plane. In other words, the tufts
of a given group are directed parallel to the tufts of any
other group, with respect to the same longitudinal section
plane.

[0007] The cleaning or brushing performed using this
type of brush provided with said roller can be perfected
in terms of the homogeneity of the cleaning operation
and in terms of the wear on the tufts of bristles, which
could wear out in a non-uniform manner over time.
[0008] Ingeneral, therefore, current brushes for clean-
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ing surfaces scarcely guarantee a homogeneous clean-
ing such that the brush can work substantially with ho-
mogeneous characteristics for its whole active surface,
consisting of the ends of the tufts of bristles which clean
the surface to be cleaned.

[0009] Furthermore, known brushes show uneven
wear of the tufts of bristles over time, that is, there are
generally zones of the brush in which the tufts of bristles
are considerably more worn than other tufts of bristles
present in other zones of the brush. This naturally entails
a progressive worsening of the cleaning efficiency of the
brush.

[0010] Moreover,with normal brushes, in orderto have
a homogeneous and satisfactory brushing action, it is
necessary to carry out repeated passes of the brushes
over the same zone of the surfaces to be brushed.
[0011] This requirement causes a lengthening of the
operating times which negatively affects the diligence of
the operators and the general performance of the brush-
ing machines.

[0012] Thereis therefore a need to perfectan industrial
brush which can overcome at least one of the disadvan-
tages of the state of the art.

[0013] One purpose of the present invention is to pro-
vide a brush for cleaning surfaces which is efficient, sim-
ple to use, and which can guarantee homogeneous and
effective cleaning or brushing even with a reduced
number of passes.

[0014] Another purpose of the present invention is to
provide a brush for cleaning surfaces which, in addition
to providing a homogeneous cleaning, can work substan-
tially with the same efficiency over its whole active sur-
face, consisting of the ends of the tufts of bristles which
clean the surface, so that, moreover, it is subject to a
homogeneous wear of the tufts of bristles over time.
[0015] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

Summary of the invention

[0016] The present invention is set forth and charac-
terized in the independent claims. The dependent claims
describe other characteristics of the present invention or
variants to the main inventive idea.

[0017] For a better and quicker understanding of the
following description, we first outline the definitions of the
expressions that have been used:

- atuftis a set of bristles inserted in a single hollow
seating obtained in a central support;

- agroup of tufts is a set of tufts of bristles that have
the same inclination with respect to the central sup-
port;

- a longitudinal distribution directrix is an ideal line
which extends longitudinally along the central sup-
port, between two opposite ends thereof, and which
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comprises tufts of bristles which have different incli-
nations to each other;

- ageneratrix line is an ideal line along which tufts of
bristles are disposed which have the same inclina-
tion, that s, along which a group of tufts is disposed;

- awinding path is a path of each group of tufts, that
is, a path along which tufts of bristles are disposed
which have the same inclination with respect to the
central support; in other words, each winding path
coincides with a respective generatrix line and in the
following description these two expressions are used
interchangeably.

[0018] Inaccordance with the above purposes, a brush
for cleaning surfaces according to the present invention
comprises at least a central support and a plurality of
tufts of bristles attached to the central support. The tufts
of bristles are grouped into groups, wound according to
a generatrix line or a closed winding path, or even an
open and discontinuous winding path, around the central
support, and configured to project outward from the cen-
tral support. As stated, all the tufts of bristles which form
a same group have the same inclination with respect to
the central support, more precisely with respect to the
external surface of the central support.

[0019] The tufts of bristles are disposed according to
an orderly disposition on the central support, thatis, along
longitudinal distribution directrices, preferably parallel to
each other, which develop in a longitudinal direction of
the brush, preferably homogeneously, between the op-
posite ends of the central support.

[0020] By way of a non-limiting example, the distribu-
tion directrices of the tufts of bristles between the oppo-
site ends of the central support can follow the develop-
ment of a straight line, or a broken line, or a curved line,
having in particular a sinusoidal trend or a trend that con-
templates the presence of a cusp about halfway between
the opposite ends, or a mixed line formed by rectilinear
and curvilinear segments. According to one aspect of the
invention, any one longitudinal distribution directrix of the
tufts is defined between the opposite ends of the central
support, along which the tufts of bristles are distributed.
Each directrix comprises tufts of bristles belonging to at
least two different groups, more preferably at least three
different groups, having different inclinations from each
other.

[0021] By way of a non-limiting example, if the distri-
bution directrix of the tufts follows a straight line, this line
can coincide with a longitudinal section plane of the
brush, preferably a section plane oriented radially with
respect to the central support, that is, incorporating a
diametral segment thereof, and passing through its lon-
gitudinal axis.

[0022] Advantageously, the present brush for cleaning
surfaces is efficient, simple to use and guarantees a ho-
mogeneous cleaning or brushing even with a reduced
number of cleaning passes and any inclination it is used
with.
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[0023] The present brush for cleaning surfaces, in ad-
dition to providing a homogeneous cleaning, can work
with substantially the same efficiency along its entire ac-
tive surface, formed by the ends of the plurality of tufts
of bristles that clean the surface, so that it presents a
peripheral cleaning surface equipped with substantially
constant elasticity and uniform wear of the tufts of bristles
over time, therefore without there being, on the circum-
ference of the peripheral surface, more elastic zones al-
ternating with less elastic zones and tufts of bristles mark-
edly more worn than others.

[0024] According to another aspect of the invention,
the tufts of bristles disposed aligned one after the other
on the same distribution directrix are equidistant from
each other. These tufts are inclined according to a re-
spective inclination which is different from the inclination
of the other tufts disposed on the same longitudinal di-
rectrix, each of these tufts belonging to different groups
of bristles.

[0025] Insome embodiments of the present brush, the
inclination of the tufts of bristles disposed aligned one
after the other on the same longitudinal section plane
has atrend, along the distribution directrix as above, such
that, in a reference segment, the tufts of bristles start with
afirstinclination, progressively straighten, then progres-
sively incline toward a second inclination, opposite the
first inclination, straighten again, and then progressively
incline with the first inclination.

[0026] In some embodiments of the present brush, on
the same distribution directrix, the tufts of bristles of one
group vary their inclination by a preestablished angle,
preferably comprised between 0.5° and 5°, in particular
of about 1°, with respect to the inclination of the tufts of
bristles of another group, in which the tufts are disposed
adjacent, that is, consecutive one after the other along
this distribution directrix.

[0027] According to another aspect, the inclinations of
corresponding tufts of bristles disposed on different dis-
tribution directrices are different from each other, the cor-
responding tufts of bristles belonging to different groups.
[0028] By the expression "corresponding tufts of bris-
tles" we mean the tufts of bristles that have the same
disposition on the distribution directrices, for example all
the first tufts of bristles, all the second tufts of bristles,
and so on.

[0029] The winding path of the groups of tufts of bristles
can be defined by cylindrical helixes and as stated, it can
be closed or open and/or discontinuous.

[0030] The pitch of each of the groups defined by cy-
lindrical helixes can be constant.

[0031] Moreover, the pitch can be the same for all the
groups of tufts of bristles.

[0032] In some embodiments, the central support can
be substantially cylindrical in shape and have a circular
or elliptical cross section, or suchlike.

[0033] The central support can also comprise a plural-
ity of seatings intended to fixedly receive and retain cor-
responding bases of the tufts of bristles; these seatings
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are made along respective generatrix lines that develop
around the central support according to said path, for
example a path having a helical or mixtilinear develop-
ment. The winding path (or generatrix line) is evidently
coherent with the development path of the groups of tufts
of bristles around the central support.

[0034] The central support can be either monolithic or
formed by a series of annular segments, preferably, but
not necessarily, modular and equal to each other, joined
in coaxial succession along the longitudinal axis of the
brush and joined to each other by means of joining
means.

Brief description of the drawings

[0035] These and other aspects, characteristics and
advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1is athree-dimensional view of a brush for clean-
ing surfaces according to the present invention in
which at least one winding path, or generatrix line,
is highlighted, along which there are disposed tufts
having the same inclination;

- fig. 2 is a lateral view of the brush of fig. 1;

- fig. 3 is a front view of the brush of fig. 2;

- fig. 4 is a front view of the brush according to the
invention and according to a possible alternative dis-
position of the tufts of bristles;

- fig. 5 is a front view of the brush according to the
invention and according to another possible alterna-
tive disposition of the tufts of bristles;

- fig. 6 is a longitudinal section view of the brush, con-
sidered according to any longitudinal section plane
whatsoever, for example according to the plane with
outline VI-VI of fig. 3;

- fig. 7is aschematic view of a first version of a pattern
of disposition of tufts of bristles on two winding paths
of a central support of the brush according to the
present invention, stripped of all the other tufts;

- fig. 8Ais a schematic and interrupted view of a pos-
sible version which shows an example disposition of
the tufts on a portion of a central support of the brush
according to the invention;

- fig. 8Bis aschematic and interrupted view of another
possible version which shows another example dis-
position of the tufts on a portion of a central support
of the brush according to the invention;

- fig. 9 is a schematic view of a portion of a central
support rendered in a horizontal plane and in which
the tufts of bristles are disposed along distribution
directrices that are skew with respect to the longitu-
dinal axis of the brush;

- fig. 10is a graph which qualitatively shows the trend
of the modulus of elasticity of the tufts of bristles as
a function of the length of a central support, both for
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the prior art and also for the invention;

- figs. from 11 to 14 show other disposition patterns
of tufts of bristles on a central support of the brush
according to the invention;

- figs. 15 and 16 show, very schematically, the central
axes of tufts of bristles disposed along two contigu-
ous distribution directrices.

[0036] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can be conveniently combined or incorporated
into other embodiments without further clarifications.

Detailed description of a preferred example embodiment

[0037] We will now refer in detail to the possible em-
bodiments of the invention, of which one or more exam-
ples are shown in the attached drawings, by way of a
non-limiting illustration. The phraseology and terminolo-
gy used here is also for the purposes of providing non-
limiting examples.

[0038] With reference to the attached drawings, see
for example figs. 1-3, a brush 20 for cleaning surfaces
according to the present invention comprises at least a
central support 13 which has a longitudinal axis L1, and
on which tufts 14 of bristles are attached grouped into
groups, each wound according to a helical winding path
(or generatrix line), see for example fig. 7, or a skew
winding path, fig. 9, around the central support 13.
[0039] The tufts 14 are stably engaged in respective
seatings 17 and project outward from the central support
13 which comprises two opposite ends, indicated by ref-
erence numbers 13a and 13b in the drawings.

[0040] The central support 13 can be hollow and keyed
to the shaft 16 (fig. 1) of a drive system for the rotation
of the brush 20, and preferably develops in an axial-sym-
metrical manner along the longitudinal axis L1 of the
brush 20 and can have, for example, a cylindrical shape
and a cross section with a circular profile, as shown by
way of example, or have an elliptical profile or also a
polygonal profile.

[0041] The drive system provided with the shaft 16 can
be, for example, an electric motor, or equivalent, of a
cleaning machine with which the present brush 20 can
be associated.

[0042] In an alternative embodiment, the brush 20 can
also be supported rotating idle on the cleaning machine.
[0043] The tufts 14 of bristles are disposed according
to an orderly disposition on the central support 13, being
able to be either on planes passing through the longitu-
dinal axis L1, or on planes skew with respect to the latter,
as visible in fig. 9.

[0044] Specifically, the tufts 14 of bristles are disposed
along a plurality of longitudinal distribution directrices,
indicated in the drawings with references P, P1, P2, P3,
P4.



7 EP 4 205 600 A1 8

[0045] Preferably, the longitudinal distribution direc-
trices P, P1, P2, P3, P4 develop parallel to each other
and extend, preferably homogeneously, between the op-
posite ends 13a and 13b of the central support 13.
[0046] Withreference to the embodiment shown in the
drawings, the distribution directrices P, P1, P2, P3, P4
follow straight lines coinciding with as many longitudinal
section planes of the brush 20. These planes are prefer-
ably oriented radially with respect to the central support
13 and, in the case of directrices parallel to the longitu-
dinal axis L1, they incorporate a diametral segment there-
of, while in the case of skew directrices they intersect it
obliquely.

[0047] However, according to a possible alternative
embodiment, the distribution directrices P, P1, P2, P3,
P4 can be disposed on planes which are eccentric with
respect to a plane passing through the longitudinal axis
L1, as visible in fig. 4. In this version, some directrices
are disposed on planes which incorporate the longitudi-
nal axis L1, while other directrices are disposed on planes
which are eccentric with respect to such planes, that is,
disposed parallel and offset with respect thereto.
[0048] With reference to the embodiment shown in fig.
5, in this case the distribution directrices have a disposi-
tion that is inclined with respect to the surface of the cen-
tral support 13. A homogeneous inclination, such as that
shown in fig. 5, advantageously allows to have a brush
in which the tufts of bristles push against the surface to
be cleaned if the brush is rotated in a first direction of
rotation and, conversely, extend over this surface if it is
rotated in a second direction of rotation, opposite to the
first direction.

[0049] Figs.from 11to 14 show examples of other pos-
sible distribution directrices P1, P2 of the tufts 14 of bris-
tles, all falling within the scope of protection of the present
invention.

[0050] Specifically, fig. 9 shows distribution directrices
P1, P2 which follow straight lines defining the same
amount of longitudinal section planes of the brush 20.
However, unlike the embodiment described with refer-
ence to figs. 1-3, 6 and 7, in this example the section
planes are inclined, that is, skew, with respect to the lon-
gitudinal axis L1, which, as mentioned, intersects these
planes without being contained therein.

[0051] Fig. 11 shows distribution directrices P1, P2
having a trend that follows a broken line; fig. 12 a trend
that follows a sinusoidal curvilinear line; fig. 13 a trend
that follows a curvilinear line with a cusp; fig. 14 a trend
that follows a mixed line formed by rectilinear segments
and curvilinear segments.

[0052] Consequently, the lines 1 which intersect the
directrices P1, P2 contain tufts of bristles which have the
same inclinations.

[0053] The person of skill in the art will understand that
in these particular solutions, the distribution directrices
and the generatrix lines can be exchanged with each
other.

[0054] In the continuation of the detailed description,
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for simplicity we will refer to the example shown in figs.
1-3, 6, 7 and therefore we will refer to longitudinal distri-
bution directrices of the tufts 14 of bristles configured as
longitudinal section planes of the brush 20, whereby the
references P, P1, P2, P3, P4 will indifferently indicate
both the longitudinal distribution directrices as well as the
longitudinal section planes which define such directrices
in the example described here in detail.

[0055] The present brush 20, see for example figs. 6
and 7, comprises at least two groups 15a, 15n of tufts
14a-14n in which the tufts 14a-14n of bristles have dif-
ferent inclinations A1-An with respect to any longitudinal
section plane whatsoever of the brush 20.

[0056] For example, as can be seen in fig. 6, in the
half-section of the central support 13, respectively upper
and lower with respect to the axis L1, the tufts 14a of
bristles of the group 15a are inclined according to a first
inclination A1, different from a second inclination An, ac-
cording to which the tufts 14n of bristles of the group 15n
are instead inclined.

[0057] By sectioning the brush 20 with any one of said
longitudinal section planes, for example the plane P1, it
is possible to visualize the plurality of tufts of bristles
which are disposed aligned in a row, along the same
longitudinal distribution directrix, that is, along the same
section plane, and which are inclined differently from
each other (fig. 6).

[0058] As can be observed, with respect to a same
longitudinal section plane of the brush 20, the tufts 14 of
bristles located on opposite parts with respect to the axis
L1 of the central support 13 have an opposite inclination.
With reference to the section of fig. 6, it can be seen that
the inclination of each tuft of bristles of the row of bristles
disposed above the longitudinal axis L1 is opposite to
the inclination of the corresponding tuft of bristles of the
row of bristles disposed below the longitudinal axis L1:
in other words, if in the row of bristles disposed above
these are inclined by +20°, those disposed below are
inclined by -20° with respect to the vertical.

[0059] Inthe present brush 20, the tufts 14a of bristles
of a same group 15a can be inclined differently from the
tufts 14b of an adjacent group 15b, with respectto asame
section plane, for example the plane P1 or the plane P2,
as can be seen in fig. 6 (with reference to the plane P1).
The tufts of bristles 14a therefore have an inclination A1
different from the inclination A2 of the tufts 14b, and so
on for all the other groups of tufts of bristles. In this ex-
ample, the inclination of the tufts 14 of bristles is such as
to keep the tufts within the longitudinal section plane.
[0060] In another example embodiment, shown in fig.
8A, the tufts 14 are inclined exclusively along planes that
are perpendicular with respect to the distribution direc-
trices identified by the planes P1, P2 in the drawing.
[0061] Fig. 8B shows another embodiment provided
as a non-limiting example, in which the tufts 14 are in-
clined according to two different directions, being a com-
bination of the embodiments shown in figs. 6 and 8A, that
is, a mixed inclination in which there is both a longitudinal
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component (parallel to the longitudinal axis L1), and also
a transverse component (perpendicular to the longitudi-
nal axis L1).

[0062] In other embodiments, not shown but entirely
equivalent, it can be provided that on the same section
plane P the tufts of adjacent bristles can have the same
inclination, in groups of two by two, or three by three, etc.
[0063] In the present brush 20 and along the central
support 13, the inclination of the tufts 14 of bristles located
aligned one after the other on the same longitudinal sec-
tion plane P, P1, P2, P3, P4 has a trend, along the lon-
gitudinal axis L1, such that starting from one of the ends
13a, the tufts 14 of bristles are inclined according to a
first inclination A1, they progressively straighten, then
progressively incline according to a second inclination,
for example the inclination An, opposite to the first incli-
nation A1, they straighten again and then progressively
incline according to the first inclination A1 in proximity to
the other end 13b.

[0064] The above distribution of the tufts 14 of bristles
in the various groups 15 allows to obtain an extremely
effective brush 20, able to clean a surface in an extremely
uniform and homogeneous manner, also ensuring a uni-
form wear of the tufts 14 of bristles.

[0065] Furthermore, the distribution of the tufts 14 of
bristles of the various groups 15 ordered according to
the possible embodiments of the invention allows to ob-
tain a brush 20 the overall external cleaning surface of
which, thatis, the surface intended to be placed in contact
with the surface to be cleaned, has a substantially ho-
mogeneous elasticity, as can be seen directly from the
graph in fig. 10, in which the modulus of elasticity of the
bristles of one of the distribution directrix lines is indicated
on the ordinate axis, while the length of the support 13
is indicated on the abscissa axis.

[0066] For precision, we must underline that the
straight line of the graph drawn with alternating segments
and points qualitatively represents the (constant) modu-
lus of elasticity of a distribution directrix of a known type,
while the curved lines each indicate, again qualitatively,
the trend of the (non-constant) moduli of elasticity of a
distribution directrix according to the invention.

[0067] In some embodiments, the tufts 14a of bristles
of a determinate group 15a can vary their inclination by
about 1° with respect to the tufts 14b of an adjacent group
15b, according to a same longitudinal section plane P1
ofthe brush 20. This can obviously occur for any adjacent
pair of tufts 14, wherein the tufts incline, straighten, coun-
ter-incline, straighten, and once again incline progres-
sively, whereby each inclination, counter-inclination or
straightening pitch can be of about 1°.

[0068] Moreover, it is provided that the inclination of
tufts of corresponding bristles disposed on adjacent sec-
tion planes is offset. This effect is visible in the enlarged
and schematic detail of figs. 15 and 16, in which this effect
has been significantly exaggerated for the benefit of a
clearer disclosure.

[0069] In detall, in these figs. 15 and 16 the planes P1
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and P2 are the traces of any two contiguous distribution
directrices, and the pin-like symbols that rise from these
represent the ideal longitudinal axes of the tufts 14.
[0070] Purely by way of example, a progressive
number has been indicated for each pin-like symbol, pre-
ceded by a "-" or "+" sign so that it is possible to imme-
diately visualize the inclinations and counter-inclinations
of two rows of tufts 14 disposed on a respective distribu-
tion directrix.

[0071] Please note, in particular, that the distribution
of the tufts 14 of each distribution directrix, for example
P1, and that of the adjacent distribution directrix P2 are
reciprocally longitudinally offset by a value "Q".

[0072] The inclination of the first tuft of bristles dis-
posed on a section plane, with respect to the correspond-
ing first tuft 14 of bristles disposed on an adjacent section
plane, varies by a determinate angle, for example of a
few degrees. Preferably, this angle is comprised between
0.5° and 5°, in particular equal to about 1°. The same is
valid for all the second tufts of bristles disposed on con-
secutive section planes, for all the third tufts of bristles,
and so on, coherently with the helical development con-
figuration, described in more detail below with particular
reference to fig. 7.

[0073] As mentioned, the groups 15 of tufts 14 char-
acterized by the same inclination can follow a develop-
ment path with a helical trend along the central support
13 which, as visible in fig. 7, is circumferentially closed.
In some embodiments, these groups 15 can be defined
by cylindrical helices wound around the central support
13. These cylindrical helices could also be obtained by
approximation by means of sequences of segments, for
example rectilinear, of tufts 14 of bristles.

[0074] Fig. 7 is an example of a cylindrical support 13
which illustrates two groups 15 defined by cylindrical hel-
ices, identified by the letters "a" and "n". The pitch X of
these groups 15 is constant. Furthermore, this pitch X is
preferably the same for all the groups 15.

[0075] The central support 13 can have a substantially
cylindrical shape and a cylindrical, elliptical, conical, reg-
ular or irregular cross section, or even a combination
thereof.

[0076] This central support 13 can comprise a plurality
of seatings 17, for example created transversely on the
external surface of the central support 13 and intended
to fixedly receive and retain corresponding bases 18 of
the tufts 14 of bristles.

[0077] The seatings 17 can be created along respec-
tive generatrix lines that develop around the central sup-
port 13 according to a helical winding path, however nev-
er annular, thatis, never perpendicular to the longitudinal
axis L1. See for example part of the generatrix line 19
highlighted in fig. 7, in this case by way of example with
a helical shape. These generatrix lines therefore sub-
stantially define the development path of the groups 15
of tufts 14 of bristles on the central support 13. In an
alternative version, not shown, the winding path can com-
prise rectilinear, curvilinear or mixtilinear segments, one
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or more of these segments extending according to an
orientation that can also be skew with respect to the lon-
gitudinal axis L1.

[0078] The central support 13 could also be formed by
a series of annular segments 21 (fig. 7) located in suc-
cession along the longitudinal axis L1 and joined to each
other by means of suitable joining means, not shown.

[0079] The annular segments 21 could be modular,
that is, all the same as each other, or have different
lengths.

[0080] This allows for example to produce modular

brushes with different longitudinal extensions as a func-
tion of the various cleaning requirements and/or the
cleaning machines on which they will be installed. By
means of these annular segments 21 it is also possible
to install on the brush 20 tufts 14 of different sizes, dif-
ferent characteristics of the bristle or other.

[0081] Itis clear that modifications and/or additions of
parts may be made to the brush 10 for cleaning surfaces
as described heretofore, without departing from the field
and scope of the present invention, as defined by the
claims.

[0082] In the following claims, the sole purpose of the
references in brackets is to facilitate reading and they
must not be considered as restrictive factors with regard
to the field of protection claimed in the specific claims.

Claims

1. Brush (20) for cleaning surfaces, comprising at least
a central support (13) which extends along a longi-
tudinal axis (L1) between two opposite ends (13a,
13b), and a plurality of tufts (14) of bristles projecting
outward from said central support (13) and disposed
according to an ordered disposition on said central
support (13), wherein said tufts (14) of bristles are
disposed along distribution directrices (P, P1, P2,
P3, P4) extending longitudinally on said brush (20)
between said opposite ends (13a, 13b) of said cen-
tral support (13), wherein said tufts (14) of bristles
are grouped into groups (15), distributed around said
central support (13), and all the tufts (14) of bristles
of the same group (15) have the same inclination
with respect to said central support (13), said brush
(20) being characterized in that any distribution di-
rectrix (P, P1, P2, P3, P4) of the tufts (14) of bristles
between said opposite ends (13a, 13b) of said cen-
tral support(13), along which said tufts (14) of bristles
are distributed, comprises tufts (14a, 14b, 14c, 14d,
14n) of bristles belonging to at least two different
groups (15a, 15b, 15c¢, 15d, 15n), having inclinations
(A1, A2, A3, A4, An) that differ with respect to each
other and in that corresponding tufts (14a, 14b, 14c,
14d) of bristles disposed on at least two different
distribution directrices (P, P1, P2, P3, P4) have an
inclination (A1, A2, A3, A4) that differs one from the
others, said tufts (14a, 14b, 14c, 14d) of bristles be-
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longing to different groups (15a, 15b, 15¢, 15d).

Brush (20) according to claim 1, characterized in
that each distribution directrix (P, P1, P2, P3, P4) of
the tufts (14) of bristles between said opposite ends
(13a, 13b) of said central support (13), along which
said tufts (14) of bristles are distributed, comprises
tufts (14a, 14b, 14c, 14d, 14n) of bristles belonging
to at least three different groups (15a, 15b, 15c, 15d,
15n), having inclinations (A1, A2, A3, A4, An) that
differ one from the others.

Brush (20) according to claim 1 or 2, characterized
in that said groups (15) of tufts (14) of bristles are
distributed around said central support (13) accord-
ing to generatrix lines (19) selected amongst gener-
atrix lines defined by cylindrical helixes or generatrix
lines that are skew with respect to said longitudinal
axis (L1).

Brush (20) according to any preceding claims, char-
acterized in that said distribution directrices (P, P1,
P2, P3, P4) are contained in planes of said central
support (13) that are disposed parallel or inclined
with respect to a plane passing trough said longitu-
dinal axis (L1).

Brush (20) according to any preceding claims, char-
acterized in that the tufts (14a, 14b, 14c, 14d, 14n)
of bristles disposed aligned one after the other on
the same distribution directrix (P, P1, P2, P3, P4)
are equally distanced from one another and each
tuft (14a, 14b, 14c, 14d, 14n) is inclined according
to a respective inclination (A1, A2, A3, A4, An) that
is different from the inclination of the other tufts dis-
posed on said same distribution directrix (P, P1, P2,
P3, P4), each of said tufts (14a, 14b, 14c, 14d, 14n)
belonging to different groups (15) of bristles.

Brush (20) according to any preceding claims, char-
acterized in that the inclination (A1, A2, A3, A4, An)
of the tufts (14a, 14b, 14c, 14d, 14n) of bristles dis-
posed aligned one after the other on the same dis-
tribution directrix (P, P1, P2, P3, P4) have a trend,
along said longitudinal axis (L1), such that starting
from one of said ends (13a) the tufts (14) of bristles,
which are inclined according to afirstinclination (A1),
progressively straighten, then incline progressively
toward a second inclination (An), opposite to said
first inclination (A1), straighten again, and then in-
cline progressively in said first inclination (A1) in
proximity to the other of said ends (13b).

Brush (20) according to any preceding claims, char-
acterized in that on the same distribution directrix
(P, P1, P2, P3, P4), the tufts (14a) of bristles of one
group (15a) vary their inclination (A1) by a determi-
nate angle, preferably comprised between 0.5° and
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5°, in particular approximatively of 1°, with respect
to the inclination (A2) of the tufts (14b) of bristles of
another group (15b), wherein said tufts (14a, 14b)
are disposed adjacent, that is, consecutive one after
the other along said longitudinal axis (L1).

Brush (20) according to any preceding claims, char-
acterized in that the pitch (X) of each of said groups
(15) is constant and it is the same for all the groups
(15) of tufts (14) of bristles.

Brush (20) according to any preceding claims, char-
acterized inthat said central support (13) has a sub-
stantially cylindrical shape and has a cross section
selected amongst circular, elliptical, conical with a
regular or irregular profile.

Brush (20) according to any one of claims from 3 to
9, whendependenton claim 3, characterized in that
said central support (13) comprises a plurality of
seatings (17) configured to fixedly receive and retain
respective bases (18) of said tufts (14) of bristles,
said seatings (17) being made along respective gen-
eratrix lines (19) that develop around said central
support (13) according to a winding path that is
closed or open and/or discontinuous.

Brush (20) according to any preceding claims, char-
acterized in that said distribution directrices (P, P1,
P2, P3, P4) are parallel to each other and are se-
lected from a straight line, or a broken line, or a
curved line, or a mixed line formed by rectilinear and
curvilinear segments, wherein said tufts (14) of bris-
tles are homogeneously distributed along said dis-
tribution directrices (P, P1, P2, P3, P4).
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