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Description

The present invention relates to a brush ring or a disk brush
having a ring-like frame part which, for forming a sweeping
roller, can be slid axially onto a shaft and can be non-
rotatably fastened to said shaft.

Brush rings or disk brushes are known as such in the prior
art, thus, for example, from DE 39 14 745 Al. They have a
substantially circular frame part, on which radially outwardly
protruding bristles are arranged. To form a sweeping roller,
several such disk brushes are slid onto a shaft, which is to
be rotatably mounted, and are non-rotatably connected to the
shaft which is to be rotated.

To produce such disk brushes, it is provided, for example, to
supply wires or similar bristle material, cut to length,
successively to an extruder by way of an end portion in order
to provide each end with a thermoplastic material. The bristle
bands prefabricated in this manner can then be bent into a
ring-shaped form and then, in particular before a final
cooling of the thermoplastic compound, can be pressed into

their final, for example, circular form.

The most varied geometries of disk brushes and brush rings
exist. The brush ring, which lies radially on the inside and
accommodates the bristles, can, for example, have an
extensively planar, but also a zigzag-shaped structure. Such
zigzag-shaped or wavy structures contribute to a wuniform
bristle density on the outer circumference of the sweeping
roller. Scoring on the substrate to be cleaned can also be

counteracted by a zigzag or wave profile.

Thus, EP 1 009 254 Bl makes known a further brush ring which
is produced completely from recyclable production material and
where the circumference of the frame part has been arranged in
order to project at least two points with substantially flat

side surfaces laterally of a bottom base. With the brush rings
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abutting directly against one another in the axial direction,
the substantially flat side surfaces are 1in direct contact
with one another such that, when a sweeping roller is

operating, the individual brush rings do not start to vibrate.

In the transition Dbetween the substantially flat side
surfaces, the previously known frame part has 1in each case
really clearly pronounced kinks which, in the case of extreme
mechanical stress, provide a weak point in the operation of
the brush disk. There can be cracking or even fractures in the

region of these types of kinks in the frame part.

In addition, EP 1 647 201 Al makes known a brush ring
arrangement, the core of which has several portions which are
stepped in the axial direction, realized in a substantially
even manner and also merge into one another by means of really

concisely realized kinks.

WO 99/60885 Al describes a further =zigzag-shaped brush ring,
which has projections and depressions on axial top and bottom
sides, by means of which adjacent rings can be coupled

together non-rotatably.

Finally, WO 2005/034678 Al discloses a substantially even
brush ring, on the inside of which individual projections are
integrally formed which, however, when viewed in the axial
direction, extend within the extension of the Dbundle of

bristles arranged on the frame.

Common to all the brush rings known currently is that they are
to be connected in a non-rotatable manner to the shaft which
accommodates them. Amongst themselves, however, the brush
rings, which come to abut against one another, have no direct

connection to one another.

Consequently, it 1is the object of the present invention to
provide a brush ring for a sweeping roller which has improved

mechanical characteristics, which can be fastened to a shaft
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in a universal manner and 1in different configurations and
which, where ©possible, bestows on the sweeping roller a

greater degree of stability.

At the same time, the aim of the present invention is to
improve and to simplify the assembly and disassembly of brush
rings on a rotatable shaft and also the manageability of the

brush rings as semi-finished products.

The object underlying the invention is achieved with a brush
ring according to Claim 1 as well as with a sweeping roller
according to Claim 15. Individual advantageous developments of

the invention are the object of the dependent claims.

The brush ring according to the invention has a ring-like
frame part, on which radially outwardly protruding bristles
can be fastened. For forming a sweeping roller, the brush ring
or the brush disk which is provided with bristles, in this
case, can be slipped axially onto a shaft. In this case, a
driving device is provided on the frame part, the frame part
being non-rotatably connectable to the shaft by means of said
driving device. In a preferred manner, the frame part has a
driving device which projects radially inward, for instance in
the form of one or several pins which are directed radially
inward and can be inserted into a corresponding recess or

groove of the shaft.

In a preferred manner, the frame part is produced from a
thermoplastic material and can consequently be connected to
the bristles in a positive locking and/or positively bonded
manner. The bristles, which are to be fastened on the frame
part, can equally be produced from a thermoplastic plastics
material, for instance from polypropylene, but also from

metal, in particular corrugated metal wire.

When viewed in the circumferential direction, the frame part
has ring portions which are arranged offset with respect to

one another in the axial direction. That is to say, the frame
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part has a =zigzag-like, 1in a preferred manner a wave-like
profile, such that the radially outside ends of the bristles
do not lie in one plane, but, when viewed in the
circumferential direction, come to lie offset axially with
respect to one another. Those ring portions which lie offset
axially with respect to one another can be viewed as elevated
and recessed ring portions, for instance when the brush ring

is placed on a substrate.

The frame part has, in addition, connecting means which are
realized 1in the axial direction and, with reference to a
center point axis, which runs through the driving device and
the ring center point, are arranged symmetrically with respect
to one another. The symmetrical development, in this case, 1is
not only restricted to the connecting means but can also refer
to the development of the corresponding frame parts. The
symmetrical development and/or arrangement of the connecting
means, in this connection, is such that, with reference to a
center point plane which is formed by the center point axis
and a ring axis, they are arranged in a symmetrical manner, in
particular in a mirror-symmetrical manner, on the frame part,
in particular are integrally formed or realized on said frame
part. The ring axis extends in the axial direction and runs
through the ring center point of the frame part, whilst the
center point axis can run perpendicular hereto, for instance
aligned parallel to the plane of the frame part also through
the ring center point. The center point plane formed by the
ring axis and the center point axis separates the ring or its
frame part at least in a virtual manner into two mirror-

symmetrical frame halves.

The connecting means enable a direct connection between
individual brush rings themselves. In a preferred manner, the
connecting means are arranged, with reference to a
horizontally placed brush ring, on the axial top and/or bottom
side thereof such that brush rings which abut against one
another, in particular which lie one on top of another, can

already be non-rotatably connected together themselves. The
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connecting means, in this case, have axial positive locking
means, which are realized in particular so as to correspond to
one another and which, with reference to a cross sectional
profile, which is substantially constant or invariable in the
circumferential direction of the frame part, are realized as

an elevation and/or as a recess.

By the positive locking means being realized as an elevation
which protrudes from the frame part in the axial direction,
the frame part, precisely in the region of the positive
locking means, can have bestowed upon it a cross section which
is enlarged by the thickness or the structure of the positive
locking means and consequently increased mechanical stability,
such that precisely those ring portions, which are provided to
transfer a torque to adjacently arranged brush rings, are able
to have a demanded stability which makes it possible for a
brush roller which is equipped in such a manner to operate in

the long term in a reliable and secure manner.

Along with improved mechanical characteristics, the direct
connection between several brush rings themselves makes it
possible for the brush rings to be assembled on the shaft in a
simplified and more efficient manner. The handling of the
brush rings, in particular for transport purposes, can be
improved and simplified in this way too. A direct connection
or coupling of frame parts which transfers torque between
brush rings which are arranged adjacently in the axial
direction, 1is effected, in this connection, in a preferred
manner bidirectionally in the circumferential direction. The
frame parts, which are interlocked by means of the positive
locking means, are operatively connected extensively without
slip or in a slip-free manner even in the case of a change in

the direction of a rotational movement.

Furthermore, the connecting means which extend in the axial
direction have one or several tooth faces which can be moved
into engagement with corresponding tooth faces of a further

brush ring which is to be arranged adjacent to said brush
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ring. In a preferred manner, 1in this connection, the tooth
faces extend over the entire radial width of the ring such
that a torque acting on a first ring can also be transferred
directly Dbetween adjacently arranged brush rings. In this
connection, the tooth faces have ©projections which are
realized in the axial direction and recesses which correspond
hereto. In a preferred manner, in this case, the projections
and recesses are realized so as to be jagged-like or in

triangular geometry.

The toothed geometry, 1in particular the teeth which are
arranged adjacent to one another in the circumferential
direction, <can be realized as protruding from the cross
sectional profile of the frame part such that, at their
deepest point with reference to the axial direction, the
valleys or recesses which lie Dbetween the teeth 1lie, for
instance, in the region of the outer circumference of a flat
ring portion which comes to rest abutting against the

corresponding tooth face.

By the connecting means being arranged in a symmetrical
manner, in particular in a mirror-symmetrical manner with
respect to the center point axis, the individual brush rings
can be fastened on the shaft, for example alternately, in each
case in the reverse alignment with respect to one another,
wherein the driving device, for forming a non-rotatable
connection between the brush ring and the sweeping roller, is
also realized in a symmetrical manner with respect to the
center point axis, or more precisely in a mirror-symmetrical
manner with respect to the center point plane which runs
through the center point axis. That is to say that the brush
ring is to be non-rotatably mounted on the shaft both in an
original alignment and in an alignment rotated about the
center point axis by 180°. By the connecting means also being
arranged in a symmetrical manner with respect to the center
point axis, they can also correspond to one another both in an
original configuration, or in a configuration of adjacent

brush rings aligned identically to one another, and in a
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rotated configuration and in a direct manner can provide an
anti-twist means for Dbrush rings which abut against one

another in an adjacent manner.

Through a preferred anti-twist connection between the brush
rings, irrespective of a common arrangement on a shaft, the
process of assembling the brush rings on the shaft can be
simplified in such a manner that, for example, a predetermined
number of brush rings can be assembled and bundled in a quasi
preconfigured manner already among themselves to form a brush
ring package and then can be slid onto the shaft in one
operation as a package. In this manner, individual brush rings
can also be precisely positioned and aligned already with

respect to one another before being slid onto a common shaft.

By rotating the brush ring by substantially 180° about its
center point axis, which extends through the driving device
and, in a preferred manner, perpendicular with respect to the
ring axis which runs in the axial direction, the connecting
means can be imaged quasi on themselves in order to make
possible a reciprocal arrangement of adjacent brush rings in

an identical alignment and/or in an alignment rotated by 180°.

Deviating hereto or as an alternative to this, it can be
additionally provided that the connecting means are realized
so as to correspond to one another, with reference to the
center point axis of the brush ring. For example, a connecting
means which is situated away from the center point axis by 30°
can have such a form that it corresponds to a connecting means
arranged at -30° on the brush ring, namely whenever a second
identically realized brush ring rotated about the center point

axis by 180° comes to abut against that first brush ring.

Pin-like or mandrel-like projections as well as recesses and
accommodating means which are realized so as to correspond
hereto are used as axial positive locking means which are
realized so as to correspond with one another. In addition, it

is possible to provide jagged-like projections, which extend,
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for example, in the radial direction and are triangular in the
axial cross section, and corresponding recesses as well as

corresponding tooth faces.

The positive locking means can also form a type of latching
and/or can produce a clamping effect in order to simplify the
forming of brush ring packages and the handling thereof. Thus,
through positive and/or frictional locking means on the axial
top and bottom sides of the brush rings, a reciprocal fixing
of this type can be created which prevents in an extensive
manner individual brush rings automatically becoming detached

before final assembly on the shaft.

According to a further development, which lies outside the
invention, however, it is provided that the connecting means
have at least one pin, which protrudes axially from the frame
part, and, in a mirror-symmetrical manner hereto with respect
to the center point axis, a recess which is realized so as to
correspond to the pin. In this way, 1in the <case of two
identically realized frame parts or brush rings, a clamping
effect can already be generated by one of the frame parts,
rotated by 180°, moving to abut against the other frame part
in such a manner that the pin and the recess interlock in a

clamping manner.

According to a further development, it is also provided that,
for forming a clamping cone, the pin 1is realized tapered
toward its end, and that the corresponding recess has at least
one side cheek which corresponds hereto. In this connection,
depending on the development of the cone and of the
corresponding side cheek, a clamping action between the pin
and the recess can also be formed, in a preferred manner
adjacent frame parts moving to abut directly against one
another by way of their axial side faces. Reciprocal axial
supporting is consequently effected in a preferred manner by
means of the side faces of the brush rings, whilst a torque-
transferring positive lock between adjacent brush rings 1is

effected predominantly by means of interlocking pins and
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recesses corresponding hereto.

A possible transfer of mechanical vibrations from one brush
ring to adjacent brush rings can consequently be counteracted.
Through the reciprocal clamping of the brush rings and/or
through the axial supporting, a type of vibration decoupling
or vibration damping can also be provided when the sweeping

roller, which is created in this manner, is operating.

According to a further preferred development, it can
additionally be provided that the positive locking means
extend by way of axial projections and recesses which
correspond hereto substantially over the entire radial width
of the frame part. In this connection, it generally applies
that the axial height or depth of the projections, or more
precisely of the recesses, can be reduced down to a minimum
dimension as the radial width increases. It is advantageous,
namely, to keep the axial extension of the positive locking
means as small as possible in order to impair the mechanical
stability of the frame part by the connecting or positive

locking means as little as possible.

According to a further preferred development, it is also
provided that the connecting means are arranged in such a
manner on an axial top side and on an axial bottom side, that
is on both sides of the frame part, that the connecting means,
in the case of an arrangement of several structurally
identical brush rings rotated alternately about the center
point axis, are 1in each case able to be moved so as to
interlock. In this connection, 1t is also conceivable that, in
the <case of a correspondingly symmetrical development of
connecting means, said connecting means can also be moved so
as to interlock even where an arrangement of adjacent brush
rings has not been rotated, such that the end user can always
secure the frame parts themselves in the direction of rotation
and this independently of whether they are rotated about the
center point axis or are aligned identically with respect to

one another.
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According to a further advantageous development, it is
provided that the connecting means are always arranged on the
top side of an elevated ring portion and/or on a bottom side
of a recessed ring portion. In this case, the connecting means
extend above the peak point of an elevated, or more precisely
of a recessed ring portion, when viewed in the circumferential
direction of the ring. In the majority of cases, no connecting
means are provided between the elevated and the recessed ring

portions.

Depending on the predetermined requirement profile, the
connecting means can be realized on any elevated and/or any
recessed ring portion, but also just singly on some selected
elevated or recessed ring portions. It 1is additionally
conceivable for connecting means, which are realized in each
case 1in a symmetrical manner or so as to correspond to one
another, to be provided on both sides on elevated and recessed

ring portions.

In addition, according to a further preferred development, it
is provided that a connecting means has on an elevated and/or
recessed ring portion, positive locking means, which, when
viewed in the circumferential direction of the frame part, lie
side by side and/or one behind another and correspond with one

another in each case.

In particular when the driving device, which is operatively
connected to the shaft, is arranged at the peak point of an
elevated or recessed ring portion, that ring portion can also
be provided with a connecting means which 1is realized in a
symmetrical manner or So as to correspond to the center point

axis.

In addition, it is proven as advantageous for the invention
when elevated and recessed ring portions are realized in a
substantially convexly and/or concavely curved manner and

merge directly into one another. In this respect, as harmonic,
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kink-free and wave-like a development as possible is provided
for the brush ring or for the frame part thereof, which
development, when viewed in the circumferential direction, has
either a continuously increasing or continuously reducing

gradient.

A frame part formed harmonically in such a manner can
withstand the mechanical loads occurring during operation in a
sufficient manner, whilst, according to experience, at kinks
of previously known brush rings, material fatigue and material
weaknesses, for instance in the form of fractures, can come to
light.

Thus, according to a preferred further development, it 1is
additionally provided that the frame part, when viewed in the
circumferential direction, has a continuously arched,
alternately curved, somewhat wave-like outer contour, it being
possible for the connecting or positive locking means to be
provided in each case alternately on the convexly curved outer

radius of the top and bottom side of the frame part.

In addition, it is proven to be advantageous when a connecting
means 1s realized in each case both on the top side and on the
bottom side of an elevated and/or a recessed ring portion. If
for instance three elevated and three recessed ring portions
are provided, in a parallel aligned arrangement of adjacent
brush rings a total of six corresponding connecting points can
be formed, namely in each case on the elevated and on the
recessed ring portions. In a configuration rotated by 180°,
the top sides and the bottom sides of two adjacently strung
together frame parts then move into reciprocal abutment at in

each case three points.

In a further development, which lies outside the invention,
however, the connecting means has first positive locking
means, which are recessed and elevated in a wave-like manner
in the axial direction and are provided in each case with

second positive locking means, which are realized in the axial
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direction as a pin and recess. In this connection, two
positive locking profiles of the frame part which correspond
to one another are geometrically superposed. Whereas, for
example, the first wave-like positive locking means, which can
be moved so as to interlock, already form an anti-twist
means, the second positive locking means, which are realized
as a pin and recess, however, contribute predominantly to a
clamping effect and consequently to a latching of brush rings

which are arranged directly abutting against one another.

It is provided in particular for the brush ring as claimed in
the invention that said brush ring in a first configuration of
brush rings with several identically realized brush rings
which are stacked into each other in the axial direction, and
also in a second configuration, in which brush rings, which
are to be adjacently arranged, are arranged rotated in an
alternate manner about the center point axis, are able to be
connected together by means of the connecting means,

preferably by way of only one type of connecting means.

It is advantageous for all the connecting means, which come to
rest on top of one another or side by side through rotation
about the center point axis, to be realized in an identical
manner or axially adjacent brush rings can be moved so as to
interlock in a corresponding manner to form a torque-

transferring connection.

According to a further independent aspect, the invention also
relates to a sweeping roller having a shaft, which is realized
in a substantially cylindrical manner and is rotatably mounted
for instance in a sweeping roller, on which shaft a number of
the aforedescribed brush rings are mounted by means of driving
devices, which are arranged in an aligned manner with respect
to one another in the axial direction so as to be non-
rotatable on the shaft, and by means of the described
connecting means are also non-rotatably mounted directly

amongst themselves.
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Further aims, features and advantageous application
possibilities of the present invention are clarified in the
following description of exemplary embodiments with reference
to the drawings. In this connection, all the features
described in the text and graphically represented in the
figures form the object of the invention both standing alone

and in any sensible combination together.

figure 1 shows a top view from above of the frame part of a

first development of a brush ring as claimed in the invention,

figure 2 shows a c¢ross section through the frame part

according to figure 1 along the intersection line A-A,

figure 3 shows an enlarged detail from the representation

according to figure 4,

figure 4 shows a perspective representation of a frame part

according to figure 1 lying on a substrate,

figure 5 shows a number of three frame parts according to

figures 1 to 4 situated in the final assembly position,

figure © shows the three brush rings according to figure 5

in a transport configuration stacked into one another,

figure 7 shows a perspective representation of a further

frame part,

figure 8 shows the frame part according to figure 7 viewed

from above,

figure 9 shows the frame part according to figures 7 and 8

viewed from the side,

figure 10 shows a perspective representation of a further

development of a frame part with knob-like clamping elements,



10

15

20

25

30

35

DK/EP 2603111 T3

figure 11 shows the frame part according to figure 10 viewed

from above,

figure 12 shows a perspective representation obliquely from

below of the frame part according to figures 10 and 11,

figure 13 shows a side view of several frame parts according
to figures 10 to 12 abutting against one another in different

configurations,

figure 14 shows a perspective representation of the

configuration according to figure 13,

figure 15 shows a perspective development of a frame part

with toothed positive locking means,

figure 16 shows a side view of the brush ring according to

figure 15 and

figure 17 shows an enlarged detail of the Dbrush «ring

according to figure 16,

wherein the developments shown in figures 1 to 14 lie outside

the invention.

Figures 1 to 6 show a first development of a disk brush 10
without trimming material, that is without associated
bristles. Said disk brush has a ring-shaped frame 12 which, as
shown in figure 4, has a wave-shaped contour. In total, the
frame part 12 has three elevated ring portions 16 and three
recessed ring portions 18 lying in between. Connecting means
20, which are realized for forming a positive locking
connection, are provided on each of the axially outside sides

of elevated and recessed ring portions 16, 18.

The connecting or positive locking means 20 can be moved into
engagement with one another by rotating the brush ring or the

frame part 12 about the center point axis 26, as is shown in
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figure 5. The center point axis 26, in this connection, runs
substantially parallel to the ring plane and through a driving
device, which is formed in the present case by two radially
inwardly directed pins 14, by means of which each individual
brush ring 10 can be non-rotatably mounted on a shaft (not
shown explicitly in the figures), and through the geometric
ring center point 23. Figure 1 also indicates a ring axis 27
which also runs through the ring center point 23 and in the
representation according to figure 2 9perpendicular with
respect to the plane of the representation, that is toward the
observer. The ring axis 27, together with the center point
axis 26, spans a center point plane 25, with reference to
which the connecting means and/or positive locking means 20
are arranged or aligned in a mirror-symmetrical manner with

respect to one another.

The non-rotatable bearing arrangement of the brush rings on
the shaft, in this connection, is such that one single ring is
able to be fastened equally on the shaft (not shown explicitly
here) both in a first configuration and 1in a second
configuration, rotated substantially about 180° about the
center point axis 26. By the connecting means 20 also being
arranged symmetrically with respect to the center point axis
26, or more precisely the center point plane 25, and/or
accordingly being realized symmetrically or correspondingly
hereto, in the case of an alternating arrangement of the
brush rings, or an arrangement of the brush rings alternately
rotated by 180° in the axial direction, a non-rotatable
interlocking of the connecting means with reference to both

conceivable directions of rotation can be achieved.

As shown in an enlarged manner in figures 2 to 4 and in figure
3, the connecting means 20 has a wave profile 32, 34 which
extends extensively completely over the frame part in the
radial direction and which, as shown in figure 5, is suitable
for forming a non-rotatable or a torque-transferring

connection between adjacent brush rings.
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In addition, that wave-like positive locking profile 32, 34 is
also provided with an axially protruding pin 28 and a recess
30 which is realized corresponding hereto. Both the pin 32 and
the recess 30, in this case, are realized radially inside on
the frame part 12. The pin 28, in this case, is superposed on
the wave-like recess 32 and the accommodating recess 30 1is
superposed on the wave-like projection 34. Both the pin 28 and
the recess 30 corresponding hereto, or the side cheek 36
thereof, have an at least slightly conical development in the
axial direction such that the frame parts, which are, for
example, adjacent to one another in figure 5 and in a
preferred manner come to abut directly against one another,
can be clamped together by means of the second positive
locking means 28, 30 and consequently can be connected

together in a positive locking manner.

In this way, irrespective of a final assembly on a shaft, a
package or a bundle of brush rings can already also be placed
one on top of another in a type of final assembly
configuration such that a package of brush rings formed in
this manner can be slid onto a shaft provided for this purpose
in one single subsequent operation and can be positionally

fixed on said shaft.

As can be seen by way of figures 1 to 6, the frame part both
on its top side 22 and on its bottom side 24 has in each case
three connecting means 20 which are spaced apart from one
another by 120° in the circumferential direction and are each
realized in an identical manner. Deviating from the
configuration shown, for example, in figure 1, the left-hand
connecting means 20, situated in the region of the driving
device 14, could also have a development deviating from the
remaining connecting means 20. It would simply have to be able
to form a torque-transferring connection by rotating or

folding about the axis 26 or plane 25 with itself.

In the transport configuration stacked into one another shown

in figure 6, the individual frame parts 12 are, however, not
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connected together.

Figures 7 to 9 show a comparable development of a frame part
42 which also has a connecting means 40 both on the top side
of three elevated ring portions and on the bottom side of
recessed ring portions lying in between. The connecting means
40 1is formed by a recess 46 which extends over the entire
radial width of the ring 40 and by an elevation 44 which
borders thereon in the circumferential direction. An oblique
face 45 which 1is inclined for instance by 30° to 60°,
preferably by 45°, and simplifies a stacking one on top of
another and reciprocal aligning of the brush rings which abut
against one another, extends between the peak points of the

elevation 44 and recess 46.

The axial dimension of the positive locking means 44, 46, in
this connection, is clearly smaller than the axial thickness
of the frame part 42. The recess 46 or the projection 44
amounts to a maximum of 30%, in a preferred manner to 1less

than 20%, of the axial size or thickness of the brush ring 42.

Figures 10 to 12 show a further development of a frame part 52
with knob-like connecting means 50. The connecting means 50,
in this connection, have a knob-like projection 54 and a
recess 56 which is arranged adjacent hereto in the
circumferential direction for accommodating the knobs 54. In
this case too, a torque-transferring positive locking
connection between adjacent frame parts 52 can be provided by
rotating them about a center point axis 26, as can be seen
from figures 13 and 14. The knob-like projections 54 which are
rounded toward the free end thereof can equally come to rest
in a clamping manner in the recesses 56 provided for this
purpose. Consequently, preconfigured packages or bundles of
brush rings can be positionally fixed with respect to one

another even before a final assembly on a shaft.

In contrast to the developments shown in figures 1 to 9, in

the case of the brush ring 52 shown in figures 10 to 14 six
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connecting means 50 each with a projection 54 and each with a
recess 56 are provided in each case both on the top side 22
and on the Dbottom side 24. The projections 54 which are
realized on the top side 22 of the frame part 52 form, so to
speak, the negative image of the recesses 56 which are
realized on the bottom side of the ring 24. 1In this
connection, the same applies to the recesses 56 on the top

side and the projections 54 on the bottom side.

The connecting means 50, in this connection, are arranged in
an extensively point-symmetrical manner with respect to the
peak points of elevated and recessed ring portions 16, 18. In
this way, the brush rings can be moved to abut against each
other in a torgque-transferring manner in an arbitrary rotated
configuration, namely both in an identically aligned
configuration and in a configuration which is aligned, for

instance, rotated in an alternating manner.

Figures 13 and 14 show such a scenario. In each case three
brush rings 52, which are nested into one another in an
identical alignment by means of six connecting means 50, are
connected together in the axially outside edge regions, whilst
lying in between a brush ring arrangement 62 is formed where
brush rings, which are adjacent in the axial direction, are
arranged in each case rotated by 180° about their center point
axis 26 and accordingly are connected together in a torque-
transferring manner by latching or clamping together the
positive locking means 54, 56 at, in each case, three

connecting points.

Figures 15 and 16 show a further development of the brush
rings 70 as claimed in the invention. The frame part 72
thereof, in this connection, has a wave-like or alternately
concavely and convexly arched structure with tooth faces 76,
78 which are realized at the recesses and elevations as
positive locking means or connecting means 74. The teeth of
the tooth faces 76, 78, in this case, are aligned in the

radial direction, as can be seen particularly clearly in the
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side view according to figure 16. The tooth faces 76, 78
extend additionally over the entire radial width of the ring
72. The ring 70 or the frame part 72 thereof, in this case, is
realized in a toothed manner purely in sections, in particular
at the peak point of the wave-like contour. In particular,
only the ring portions, which are realized concavely arched
alternately on the top and bottom side of the frame part 72 in
the circumferential direction, are provided with a toothing
76, 8.

In this connection, it 1is provided in particular that the
tooth-like or triangle-like projections of the tooth faces 76,
78 stand out from the adjoining flat or even outer ring
structure so that the frame part 72 still has a sufficient
material thickness and strength even in the region of the
tooth-like recesses of the tooth faces 76, 78.

The toothing 76, 78 is additionally realized as a
superposition with respect to the wave-like basic geometry of
the frame part 72. Thus, the frame part, in the region of the
toothings 76, 78, has a cross sectional area which is enlarged
by the axial structural height of the individual teeth 80. The
frame, consequently, in particular in the region of the force-
transferring and torque-transferring positive locking means
76, 78, experiences mechanical strengthening and stiffening
produced by the comparatively thicker development. The
realization and the integral incorporation of the positive
locking means in the frame part consequently do not result in
a weakening of the ring structure but rather even strengthen
it.

This is shown in the enlarged representation in figure 17. The
roots or intermediate valleys 82 of the teeth 80, which extend
in the axial direction away from the imaginary outer geometry
84 of adjacent frame portions, are situated in the region of
the outer contour 84 of the frame part, shown by the dotted
line. The wvalley portions or tooth spaces 82 consequently do

not provide any weakness in the frame part.
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In addition, a continuously slightly curved outer contour of
the frame part 72 is shown clearly in figure 17. Thus, the
toothed faces 76, 78 forming the positive locking means have
themselves a development which corresponds to the rounding or

arching of the frame part 72.

Depending on the area of application and the appearances of
wear on the Dbrush rings and sweeper rollers expected
therefrom, a large or smaller axial bristle thickness can be
provided by the wvariable and universal alignment of the brush

rings amongst themselves.

Although the exemplary embodiments shown only show brush rings
with in each case three elevated and recessed ring portions,
the invention is in no way restricted to this. Depending on
the material used and the axial offset of the ring portions
provided, far more, for instance four, five or even up to ten
elevated and recessed ring portions can be realized in the
frame part. In addition, the invention is in no way restricted
to a certain trimming material, such as for instance metal
wire or polypropylene bristles. It is advantageous when the
brush ring or the frame part thereof is realized as a pressure
cast part or injection molded part and is produced from a
thermoplastic plastics material, 1in a preferred manner a
thermoplastic elastomer. As well as this or as an alternative
to it, frame ©parts which are produced from metal, in
particular as a sheet metal preform, are also conceivable and

within the framework of the invention.
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Patentkrav

1. Bgrstering med en ringagtigt udformet rammedel (72), pa
hvilken der kan fastggres radialt udadtil udstaende bgrster,
og som med henblik pa dannelse af en fejevalse kan paskydes
aksialt pa en aksel og kan fastgeres drejningssikkert pa denne
ved hjelp af 1 det mindste en medbringerindretning (14), hvor
rammedelen (72) set 1 omkredsretningen har 1 aksial retning
forskudt for hinanden anbragte ringafsnit (16, 18) og i aksial
retning udformede forbindelsesmidler (74), der er indrettet
til umiddelbar forbindelse af bgrsteringe, der ligger an mod
hinanden, hvilke forbindelsesmidler er anbragt symmetrisk i
forhold til hinanden relateret til et midtpunktsplan (25), der
er dannet af en midtpunktsakse (26) og en ringakse (27), hvor
midtpunktsaksen (26) forlgber gennem medbringerindretningen
(14) og ringmidtpunktet (23), og ringaksen (27), der strakker
sig gennem ringmidtpunktet (23), er orienteret 1 aksial
retning, kendetegnet ved, at forbindelsesmidlerne (74) har med
hinanden korresponderende udformede aksiale
formslutningsmidler (76, 78) i form af tandflader (76, 78) med
i aksial retning udformede fremspring og fordybninger, som
relateret til et i omkredsretningen i det wvasentlige konstant
tversnitsprofil af rammedelen (72) er udformet som forhgjning

og/eller som fordybning.

2. Bgrstering ifelge krav 1, hvor forbindelsesmidlerne (74)
er udformet og/eller anbragt spejlsymmetrisk 1 forhold til
midtpunktsaksen (20).

3. Bgrstering ifelge et af de foregaende krav, hvor
formslutningsmidlerne (76, 78) med aksiale fremspring (76; 78)
og hermed korresponderende fordybninger (76, 78) strazkker sig

over hele den radiale bredde af rammedelen (72).

4. Borstering 1felge et af de foregadende krav, hvor
forbindelsesmidlerne (74) er anbragt sadan pa en aksial
overside (22) og en aksial underside (24) af rammedelen (72),

at de ved en alternerende omkring midtpunktsaksen (26) drejet
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anbringelse af flere ens konstruerede Dbgrsteringe star 1

indgreb med hinanden.

5. Bgrstering ifelge et af de foregaende krav, hvor
forbindelsesmidlerne (74) er anbragt pa oversiden (22) af et
forhgzjet ringafsnit (lo), og hermed korresponderende
forbindelsesmidler (74) pa undersiden (24) af et forsanket

ringafsnit (18).

6. Bgrstering ifelge et af de foregaende krav, hvor
forhgjede og forsznkede ringafsnit (16, 18) og/eller derpa
udformede formslutningsmidler (76, 78) i det vasentlige er
udformet buet konvekst og/eller konkavt og gar umiddelbart

over 1 hinanden.

7. Bgrstering 1ifglge et af de foregaende krav, hvor
rammedelen (72) set 1 omkredsretningen har en gennemgaende

svunget, alternerende buet udvendig kontur.

8. Borstering ifglge et af de foregaende krav, hvor der pa
oversiden (22) og pa undersiden (24) af et forhgjet og/eller
et forsenket ringafsnit (16, 18) hver gang er udformet et
forbindelsesmiddel (50).

9. Bgrstering ifglge et af de foregaende krav, som 1 en
forste konfiguration med flere identisk udformede og i
hinanden 1 aksial retning stablede bgrsteringe, og ogsa 1 en
anden konfiguration, i hvilken bgrsteringe, der skal anbringes
tilstedende, er orienteret alternerende drejet omkring
midtpunktsaksen (26), ved hijaelp af forbindelsesmidlerne (74)
kan forbindes ikke-drejeligt med de tilstedende anbragte
bgrsteringe (70).

10. Fejevalse med en 1 det wvasentlige cylindrisk udformet
aksel, pa hvilken et antal begrsteringe ifglge et af de
foregaende krav er lejret ikke-drejeligt ved hjzlp af
medbringerindretninger (14), der er anbragt flugtende 1

forhold til hinanden i aksial retning.
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