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Description

Field of the Invention

The present invention concerns industrial
brushes, and in particular arrangements for mount-
ing such brushes in association with a carrier sub-
strate. The preferred embodiment concerns finish-
ing wheels having removable and replaceable
brush segments thereon.

Background of the Invention

In many industries, abrasive brushes are used
to prepare and/or to finish materials. Brushes have
been applied, for example, to: generate satin finish-
ing of metal; deburr metal products; finish wood
materials; conduct flash removal from plastics; fa-
cilitate oxide removal from metallic materials; and,
to clean and/or etch glass. To accomplish these,
and other applications, industrial brushes have
been provided with a variety of types of bristles
including bristles made from: polyesters, polyethyl-
ene, nylon and polypropylene strands or fibres.
The bristle material may, optionally, be impreg-
nated with abrasive materials. The various types of
fiores have found use in a wide variety of applica-
tions, to obtain varying effects in surface freatment
of articles brought into association with the brush.

For many industrial applications, the brushes
are mounted on wheels or rollers which are rapidly
spun during a finishing operation. In a typical in-
dustrial application, an elongate cylindrical roller
having brush material mounted thereon is provided.
Material to be treated is then passed along a
conveyed path and into engagement with the brush
media.

A major concern of the finishing products in-
dustry has been the development of convenient,
effective, methods for the mounting of brush ele-
ments, i.e. fibrous or bristle material, onto industrial
finishing rollers, wheels or the like. Other major
concerns in the industry have involved the nature
of the fibre or bristle mounting within the brush
element.

As to brush bristle mounting, many industrial
brushes are of one of three types: crimped channel
construction; tufted construction; and, products in
which individual bristles are mounted tightly
packed but spaced independently and not in either
tufts or crimped channels, i.e, the bristles form a
carpet-like arrangement of individually mounted
bristles.

Crimp channel brushes are generally made by
securing the base end of the bristles in a metal
channel. The channel is usually formed in such a
manner that the bristles are held fast, when sides
of the channel are forced together or crimped. In
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some constructions, the bristles are individual
strands held in the channel. However, often the
bristles are folded in half, and the bent loops are
mounted in the channel.

Tufted brushes are very common in both in-
dustrial and consumer applications. Tufted brushes
are characterized by an anchoring of a group of
bristles (the tuft) in a hole or other receptacle in a
base material. The tuft is then secured within the
receptacle by: heat-bonding; an adhesive; stapling;
stitching; or, by some other, similar, means. The
size and shape of a tufted brush is defined gen-
erally by the design of the base or substrate fo
which the tufts are attached. The distribution of
brush media is determined by the pattern of recep-
tacles in the base, and the number of bristles in
each tuft. Such media can be arranged to form a
carpet-like bed of bristles.

The third general type of industrial brush com-
prises a construction wherein bristles are anchored
individually, rather than in groups or bunches. Typi-
cally, the bristles are anchored in a flexible base
that allows the brush media to conform to a variety
of configurations. A particularly well-known exam-
ple of this type of brush is the Brushlon line of
products (3M, St. Paul, Minnesota 55144). Such
brushes involve anchoring of bristles in a polymeric
bed (resin) either applied to or including a sub-
strate. Such systems form a thick carpet-like bed
of bristles. In some applications, the bristles may
be directly set in the substrate.

For many industrial applications, the third type
of arrangement (individually mounted bristles) is
preferred. Reasons include the fact that the con-
struction generally avoids gaps between fibres,
which could clog with collected particles. Further,
individual bristles are less likely to break, due to
good support provided by adjacent bristles or fi-
bres. Also, since the fibres are spread relatively
evenly across the work surface, each fibre or bris-
tle, in a localized region, is more likely to be
worked to approximately the same extent as other
bristles. Thus, such arrangements wear relatively
well.

A variety of methods have been utilized for the
attachment of brush materials to substrates such as
finishing wheels. For example, strips of crimp chan-
nel brush material have been constructed such that
they can be mounted on a cylinder, for use in a
grinding operation. Tufted brushes have frequently
involved a permanent mounting of tufts, in a sub-
strate device adapted for mounting as a wheel or
the like, for a finishing operation. Individually set
bristle products, such as Brushlon products, have
been provided on flexible backing, attachable by a
variety of means, including hook and loop mount-
ing means (such as Velcro ), to wheel cylinders
etc. for use.
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Products other than brushes have been utilized
for surface finishing operations, on various materi-
als. These include abrasive flap-wheel arrange-
ments having flaps formed from extensions of fi-
brous non-woven abrasive material such as Scotch-
brite abrasive material (3M, St. Paul, Minnesota
55144) and elongate sacrificial fibre products. Oth-
er finishing devices include grinding wheels, and
coated abrasive products such as sandpaper or the
like. For any of these three types of arrangements,
generally the abrasive material is sacrificed during
use, with a final discarding of an associated core or
substrate. It is noted that abrasive flap wheels
frequently involve rather elongate paddle-like flaps
of material, which during rotation of a associated
hub, are spun into association with a substrate to
be treated.

It is desirable to provide abrasive finishing ar-
rangements wherein the abrasive material can be
relatively easily removed or replaced. For non-
brush abrasive arrangements, this could generally
be accommodated by having a mounting system
whereby extensions or flaps of abrasive material
can be easily removed and replaced. For brush
arrangements, the nature of mounting and the ease
with which replacement can be obtained has, gen-
erally, depended upon the nature or classification
of brush involved.

Crimp channel brush media has been made
available in spiral form, so that it can be mounted
fo a reuseable hub by wrapping the brush tightly
around the hub and clamping down ends of the
brush.

As previously indicated, arrangements utilizing
individual bristles mounted spaced from one an-
other to a flexible substrate have also been pro-
vided in removable, replaceable, forms. Most nota-
bly, for example, the 3M Brushlon product has
been provided with a hook and loop mounting
system in association therewith, for attachment to
wheels or rollers also having hook and loop attach-
ment means thereon. For example, in forming a roll
or cylinder brush, an elongate strip of 3M Brushlon
material might be wrapped spirally about the cyl-
inder.

Non-woven abrasive products are also available
in belt form, and have been mounted on expanding
rubber wheels or the like. Also, hook and loop
mounting systems have been utilized for such pro-
ducts, although generally they have involved
mounting on flat surfaces rather than cylinders.
Reusable hubs have been used with non-woven
abrasive materials, by mounting a series of
doughnut-shaped pieces onto a hub with clamping
at ends.

One problem with mounting methods that have
involved winding of brush material about a hub or
the like, is that a considerable length of time, and
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care, may be needed in order to achieve effective,
proper, placement and alignment of brush bristles.
For example, in applying 3M Brushlon stripping to
a roller, substantial down time to the roller device
may be necessary while the spiral mounting is
accomplished. In some instances, it may even be
necessary to remove the roller from the brush
equipment, in order to obtain replacement. Similar
problems would prevail with many spirally mounted
arrangements regardless of the type of brush me-
dia involved.

Another problem with spirally wound systems,
is that ends of the narrow strands present prob-
lems, or weak points, for attachment. Thus, in
some instances special anchoring may be neces-
sary at the very ends of the narrow strips; for
example, 3M Brushlon strips are generally an-
chored by bolts or the like, at opposite ends. These
anchors can provide significant problems for sev-
eral reasons: first, the anchors may generate a
small bald spot in a brush. Secondly, setting of the
anchors may require special tools or equipment.
Further, the anchors may generate a weak spot, or
flaw, in the brush substrate.

For some abrasive cylinder applications, slot-
ted hubs have been developed. An example of
such a slotted hub is the 3M RX hub. Slotted hubs
will be described in further detail below, with re-
spect to a detailed description of the invention. In
general, slotted hubs comprise an elongate cyl-
inder having a plurality of longitudinal slots around
the outer surface of the cylinder. Each slot is sized
and oriented for anchoring of material thereto. Al-
though a variety of arrangements may be utilized,
in general in accord with industry standards and
general agreement, about five slots per inch out-
side diameter have been frequently used.

Crimped channel or strip brushes are some-
times mounted in slotted hubs. In general, the
crimp or strip, having bristles extending therefrom,
is slid, longitudinally, into one of the cylinder chan-
nels and is retained therein. Retention is frequently
accomplished through use of a channel having a
wide internal portion and a narrow neck; with the
brush material being anchored in a relatively wide
root of material. The brush material can be slid
longitudinally into the slot, with radial separation
from the hub being basically impossible due to
interference, but with longitudinal separation being
relatively simple to achieve.

The common type of finishing wheel arrange-
ment using a slotted hub, is one wherein the re-
placeable segments comprise abrasive flap seg-
ments. Each group of abrasive flaps is generally
mounted to a root, which is anchored to the slotted
hub. Examples of these include products marketed
by 3M under the designations RX and RXC. RX
segments contain coated abrasive flaps and RXC
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segments contain non-woven Scofchbrite abrasive
material, as well as coated abrasive flaps.

In many conventional applications of longitudi-
nal slotted hubs, each abrasive member is moun-
ted on a single root. The abrasive members are
such that each abrasive member/root combination
is capable of a certain amount of hinged move-
ment, or pivoting movement, (i.e. flapping) with
respect to the hub itself.

What has been needed has been a method
and arrangement whereby a brush arrangement
comprising a carpet-like arrangement of bristles,
i.e. tufted or preferably individually anchored bristle
arrangements, can be securely mounted in a slot-
ted arrangement, for use as a cylindrical brush or
the like. What has been particularly needed has
been an arrangement whereby mounting, removal
and replacement of brush material may be rather
readily effected.

A prior art that is of interest is US-A-3.533.125
that discloses a segmented cylindrical brush as-
sembly with replaceable segmented semicylindrical
bristle carrying sections removably attached to the
hub. The brush assembly comprises pairs of seg-
mented metal shell sections which embrace a driv-
ing shaft. The shell sections have outwardly ex-
tending channels to receive and hold brush strips.
The brush strips consist of outwardly extending
longitudinal rows of bristles.

A further prior art is GB-A-946 422 that dis-
closes a rotary brush comprising a plurality of
individual, part cylindrical lags having bristles pro-
jecting from the convex surfaces thereof and re-
leasably secured to a central frame or body so as
together to form a generally cylindrical brush.

Summary of the Invention

A cylinder brush device according to the
present invention is defined in the accompanying
Claim 1 that has been divided into a two-part form
based on the assumption that US-A-3 533 125 is
the nearest state of the art.

A brush/hub combination according to the
present invention is defined in the accompanying
Claim 7 that has been divided into a two-part form
based on the assumption that US-A-3 533 125 is
the nearest state of the art.

The present invention involves brush segments
and a slotted cylindrical hub for supporting said
brush segments.

The slotted support structure may be of a
variety of types including: cylindrical hub arrange-
ments, such as the conventional cylindrical hub
arrangement availabel from 3M as an RX hub. In
general, the brush segments comprise:

a substrate having first and second opposite sur-
faces;
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a carpet of bristles mounted on the substrate to
extend outwardly from the substrate first surface;
and,

a root system extending outwardly from the sub-
strate second surface, the root system being con-
structed and arranged to mount the substrate fo the
slotted rupport structure by engagement with at
least one slot thereof. Means are provided in the
brush segment to inhibit flapping or rocking move-
ment even with a curved, conventional, hub such
as an RX cylindrical hub. That is, each brush
segment includes means thereon which ensures
that the segment, when mounted on a slotted sup-
port, including even a conventional cylindrical sup-
port, will not rock, flap, tip or wobble substantially,
relative to the support. This securing means is
described in further detail below.

Preferably, the carpet of bristles comprises a
plurality of spaced, independently-mounted bristles.
Herein the terms "carpet”, "carpet-like" or variants
thereof are meant to refer to an arrangement of
bristles having an outer surface with substantial
extension in two directions. That is, a "carpet" of
bristles is more than a mere row of tufts or individ-
ually mounted bristles. Rather, the surface of the
carpet exhibits substantial extension not only in
length, but also width. A carpet of bristles may be
formed, for example, from a plurality of substan-
tially parallel rows of bristles or tufts of bristles, or
it may be formed from randomly mounted bristles
on a surface.

In one preferred embodiment, the substrate
comprises a flat, elastic, rectangularly cross-sec-
tioned, extension of material; and, the root system
comprises a plurality of spaced, elongate, substan-
tially parallel root members, each having a rela-
tively broad head portion and a relatively narrow
neck portion. Preferably, the root system is unitary,
or integral, with the substrate. For the preferred
embodiment shown, preferably the plurality of root
members comprise two root members spaced from
one another and oriented to extend along, adjacent,
and spaced from, opposite side edges of the sub-
strate.

In an alternate embodiment, preferably the
substrate is a relatively rigid, but elastic, member
having a convex side and a concave side, with the
bristles extending outwardly from the convex side;
and, with the root system extending generally out-
wardly from the concave side; the curvature of the
concave side being generally perpendicular to an
extension of the root system. Such an arrangement
is particularly well-adapted for mounting in associ-
ation with a cylindrical hub. Preferably, the concave
side of the substrate has a first radius of curvature
and the outer surface of the cylindrical hub has a
second radius of curvature; the second radius of
curvature being slightly larger than the first radius
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of curvature. As a result, the substrate will be
snugly held against the cylindrical hub outer sur-
face, when it is mounted thereon. For such an
embodiment, preferably the root system comprises
a single elongate root member, mounted on, or
extending (projecting) outwardly from, the concave
side of the substrate.

In preferred embodiments described and
shown, each root member comprises a relatively
rigid extension. In an alternate embodiment, each
root member comprises an elongate sleeve ex-
pandable upon insertion of a rod member or ex-
pansion member therein.

Also, according to the invention a combination
comprising a cylindrical hub and at least one brush
segment is provided. The brush segment may be
as previously described. In general, the cylindrical
hub has an outer surface with a plurality of spaced,
longitudinal, slots therein. Each slot generally in-
cludes a wide recessed or head-receiving area,
and, also, a relatively narrow neck portion which
extends between the recessed volume and an out-
er surface of the hub. The slots are oriented fo
receive therein, longitudinally, portions of a brush
segment or plurality of brush segments as pre-
viously described. In such a combination, the cylin-
drical hub may be a conventional cylindrical hub
such as a 3M RX hub.

Also according to the present invention when a
plurality of brush segments are utilized to form a
carpet of bristles around the outside of a cylindrical
hub, a variety of advantageous arrangements may
be provided. For example, segments, at least two
of which have bristles of different construction, i.e.
abrasiveness, length, strength, density, or direction
of extension, may be used. Further, gaps in the
outer brush surface can be selectively provided.

Also according to the present invention a meth-
od is described, for providing a brush surface on a
cylindrical hub. Generally, the method comprises
providing a cylindrical hub as previously described,
and providing at least one brush segment as pre-
viously described. The brush segment is mounted
on the cylindrical hub, according to the invention,
by longitudinal insertion of a root system of the
segment into a longitudinal slot formation of the
hub.

The drawings constitute a part of this specifica-
tion and include exemplary embodiments of the
present invention. It will be understood that in
some instances relative material thicknesses and
component sizes may be shown exaggerated, fo
facilitate an understanding of the invention.

Brief Description of the Drawings

Fig. 1 is a fragmentary environmental perspec-
tive view of a slotted hub cylinder/brush arrange-
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ment combination according to the present inven-
tion.

Fig. 2 is an enlarged end elevational view of a
slotted hub cylinder/brush arrangement combina-
tion according to the present invention, with a por-
tion of the arrangement shown in cross-section.

Fig. 3 is an enlarged, fragmentary, bottom per-
spective view of a brush/substrate arrangement ac-
cording to the present invention.

Fig. 4 is a cross-sectional view of a segment of
brush/substrate according to the present invention,
usable for engagement with a conventional slotted
hub or the like, Fig. 4 being taken generally along
line 4-4, Fig. 3.

Fig. 5 is a fragmentary exploded view showing
a brush/substrate arrangement according to an al-
ternate embodiment of the present invention, in
cooperation with a hub shown in phantom lines.

Fig. 6 is a schematic perspective view of a
cylinder/brush arrangement combination illustrating
an application of the present invention.

Fig. 7 is a schematic perspective view gen-
erally analogous to that shown in Fig. 6, but illus-
trating a different arrangement of brush/substrate
segments.

Fig. 8 is schematic perspective view generally
analogous to that of Figs. 6 and 7, but showing yet
another alternate arrangement of brush/substrate
segments according to the present invention.

Fig. 9 is a schematic perspective view gen-
erally analogous to Figs. 6, 7 and 8, but showing
yet another alternate application of the principles of
the present invention.

Fig. 10 is a cross-sectional view generally anal-
ogous fo Fig. 3, but showing an alternate embodi-
ment of a brush/substrate arrangement according
o the present invention.

Fig. 11 is a cross-sectional view generally anal-
ogous fo Fig. 4, but showing an alternate embodi-
ment of a brush/substrate according to the present
invention.

Fig. 12 is a cross-sectional view generally anal-
ogous fo Figs. 4 and 11, but showing an alternate
embodiment of a brush/substrate arrangement ac-
cording to the present invention.

Fig. 13 is a fragmentary end elevational view of
a cylinder/brush arrangement combination accord-
ing to the present invention; Fig. 13 illustrating an
alternate embodiment of a brush/substrate arrange-
ment according to the present invention.

Detailed Description of the Present Invention

As required, detailed embodiments of the
present invention are disclosed herein: however, it
is to be understood that the disclosed embodi-
ments are merely exemplary of the invention which
may be embodied in various forms. Therefore, spe-
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cific structural and functional details disclosed
herein are not to be interpreted as limiting, but
rather as a basis for the claims, and as a repre-
sentative basis for teaching one skilled in the art fo
variously employ the present invention in virtually
any appropriately detailed structure, system or
manner.

The reference numeral 1, Fig. 1, generally illus-
trates an industrial cylinder brush finishing device
modified according to the present invention. From
the following descriptions, it will be understood that
device 1 is generally conventional, except for the
manner and arrangement by which brush material
is applied to the cylinder hub. Specifically, device 1
comprises a horizontally mounted cylinder hub 3,
mounted in a mechanical device 4 such that the
hub 3 may be selectively rotated at a preferred
speed. Arrangement 4 generally not only includes
a drive mechanism 5 for hub 3, but also adjustment
means (not detailed) for selective positioning of the
hub 3, relative to a track or path of movement of
articles, such as article 6, to be treated upon pas-
sage through the arrangement 4.

The cylindrical hub 3 depicted generally com-
prises a conventional hub, such as a 3M RX hub.
The hub core may, for example, be: constructed
from a single piece of exiruded aluminum; or cast
relatively from hard plastic, including casting from
thermal plastic resins and casting from thermal
setting resins. It may also be machined from steel
or constructed from similarly rigid material. The
hub 3 comprises an elongate cylinder member 7
having longitudinal slots therein. For the embodi-
ment shown, there are about five slots for every
inch outside diameter of the hub. For typical hubs,
the longitudinal slots extend the complete length of
hub 3, and thus each slot opens to opposite ends 8
and 9 of the hub 3. An end view of hub 3 is
presented in Fig. 2, with a portion shown in cross-
section.

Hub 3, Figs. 1 and 2, forms part of a cylinder
brush 10 which, Fig. 2, has a brush surface 11
formed from a plurality of bristles 12 mounted in a
substrate arrangements 14. For the embodiment
shown, bristles 12 are mounted independently, and
spaced from one another, in substrate arrangement
14. That is, the bristles 12 form a Brushlon -type
carpet of bristles. An advantage to this, is that
brush surface 11 comprises a dense, somewhat
evenly spaced, carpet of bristles 12. Spaces be-
tween clumps, tufts or rows, of bristles are avoided
fo advantage.

It is noted that a cylinder brush having a carpet
of bristles has been obtained in the past, by utiliz-
ing, for example, a 3M Brushlon arrangement. Spe-
cifically, a flexible strip of Brushlon material has
been helically wound about, and attached to, a hub.
However, such an arrangement has generally in-
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volved a smooth hub, rather than a slotted hub, and
a hook and loop attachment mechanism operating
between the bristle/substrate combination and the
hub itself. As previously explained, some problems
with such conventional arrangements have con-
cerned difficulties in mounting the helically wound
substrate quickly, efficiently, and sufficiently ac-
curately, in a preferred manner. Also, dismounting
for service or change of bristle has been relatively
slow. Further, selected, custom, bristle patterns are
relatively hard to effect with such a system.

Referring to Fig. 1, a section 20 of hub 3 is
shown not having brush material mounted thereon.
A segment 21 of brush material suitable for mount-
ing in section 20 is also depicted (fragmentary) in
Fig. 1. The segment 21, having a design according
to the present invention, is such that it can be
readily mounted in section 20, and can be rela-
tively easily removed therefrom for replacement, as
selected.

The present invention generally comprises an
arrangement and manner whereby brush surfaces
such as surface 11 can be relatively easily moun-
ted on a conventional roller hub, having longitudinal
slots therein. The result is an arrangement having a
thick outer brush surface comprising a carpet of
bristles, and the advantages associated therewith.
Advantages over the conventional helically wound
Brushlon method at least in part result from the fact
that the segments are more easily mounted and
dismounted. Other advantages will be apparent
from further descriptions.

Referring to Fig. 2, brush surface 11 is shown
formed from a plurality of individual substrate seg-
ments 25 each having bristles 12 thereon. In par-
ticular, for the arrangement shown in Fig. 2, the
outer brush surface 11 is shown formed from four
segments 25, each of which extends through a 90 °
arc of the cylinder outer surface 26. Thus, for the
arrangement shown in Figs. 1 and 2, the outer
brush surface 11 is formed from four elongate rows
of segments corresponding to segment 21.

Each brush segment 25 includes: a substrate
portion 30; a bristle portion 31; and, a root arrange-
ment 32. Preferably, the substrate portion 30 is a
polymeric plastic substrate which exhibits some
elasticity and which can be readily flexed into the
arcuate manner shown. That is, preferably sub-
strate 30 is relatively flexible. Certain advantages
from this flexible nature of substrate portion 30 will
be apparent from the following.

The bristle portion 31 includes bristles which
may be formed from a variety of materials includ-
ing: metallic wires; plastic coated wires; and, plastic
filaments. Examples of metallic wires are: steel
wires; beryllium copper wires; stainless steel wire;
"Z" nickel wire; copper wire; brass wire; bronze
wire; and, aluminum alloy wire. For plastic coated
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wires, the plastic coatings may include: nylon; vinyl
plastics; trifluorochloroethylene polymer, neoprene
and copolymers of butadiene and acrylonitrile. Ex-
amples of plastic filaments include nylon, poly-
propylene, polyethylene, and polyester materials.
The bristle material may optionally have abrasive
particles impregnated into the bristles. The pre-
ferred bristle material comprises plastic filaments
with or without abrasive particles.

Means are generally provided for attachment of
the bristles 12 to the substrate portion 30. For the
embodiment shown in Fig. 2, this means comprises
a layer of polymeric resin material 33. It will be
understood, however, that in some arrangements
the attachment means may comprise part of the
substrate portion 30 itself. That is, the bristles 12
could be imbedded directly into the substrate por-
tion 30.

The root arrangement 32 may be integral
(unitary) with the substrate portion 30, or it may be
attached thereto by a variety of means. For the
embodiment shown, the root arrangement 32 com-
prises extensions formed integrally (unitary) with
the substrate portion 30.

One of segments 25 is depicted in Figs. 1, 3
and 4. The segment 25 comprises an elongate flat
rectangular substrate portion 40 having a pair of
spaced elongate longitudinal roots 42 extending
longitudinally therealong. On a side 43 of substrate
40 opposite roots 42, a bristle portion 45 compris-
ing a bed or carpet of bristles 46 embedded in a
resin system 47 is provided. The bristles 46 are
individually retained (similarly to a 3M Brushlon
product). That is, for the embodiment shown in
Figs. 1 and 3, they are not formed in tufts and they
are not formed in crimped channels or rows. The
bed of bristles 46 is substantially continuous.

Preferably the substrate 40 is formed from a
flexible polymeric material, such as a polyamide,
polyether or acrylonitrile/butadiene/styrene
copolymer. A variety of resins may be utilized to
hold the bristles 46 in position. Preferably the resin
system 47 is such as will be flexible, along with
substrate 43. As previously indicated a variety of
constructions of individual bristles and bristle ma-
terials may be utilized, the arrangement shown in
Figs. 1, 3 and 4 merely providing an example.

Roots 42 each include a narrow neck 50 and a
relatively wide head 51. Referring to Fig. 2, the
wide heads 51 are sufficiently sized so as o be
capable of secure retention within the longitudinal
channels 55 of hub 3. More specifically, Fig. 2,
each channel 55 includes a relatively wide, deep,
portion 57 and a relatively narrow neck portion 58.
If roots 50 are slid longitudinally into the slots, the
wide head portions 51 of the roots 42 will be
radially secured or anchored within wide channel
portions 57, due to interference with the narrow
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neck portions 58. Referring to Fig. 1, mounting of a
segment 25 or 21 will be understood as occurring
by longitudinal engagement with slotted hub 3, in
the manner illustrated. Utilization of a somewhat
flexible substrate 40 and resin system 47, permits
curving or bending of the segment 25 (or 21) fo
accommodate curvature of the hub 3.

Referring to Fig. 4, for the embodiment shown
each substrate 40 may include a plurality of roots,
for the specific embodiment shown two roots, 42
thereon. The two roots 42 shown are spaced apart
for receipt in the first and fifth of a set of five
longitudinal slots, Fig. 2. It will be understood that
advantages from using a flexible, elastic, flat sub-
strate 40 result. First, along edges 61 and 62, of
adjacent substrates 30, tight, snug, engagement
with hub 3 will result. Further, a relatively small gap
between adjacent bristles will occur.

Still referring to Fig. 2, it will be understood
that for an arrangement in which the bristles 12
extend outwardly generally perpendicularly from
the substrate 30 (perpendicular to a tangent for a
curved substrate) along edges 61 and 62 a gap of
substantial size between adjacent substrates will be
magnified or increased, as the outer ends of the
bristles are approached. In general, in order to
maintain a substantially continuous brushing sur-
face 11, it is desirable to maintain the gap between
adjacent side edges 61 and 62 of substrates 30 fo
a relative minimum. In general, to achieve a sub-
stantially continuous brushing surface 11, a dis-
tance between brush segments of less than about
1.5 cm, and preferably less than about 0.75 cm is
preferred. In some applications, maintenance of a
relatively small gap between adjacent bristles can
be facilitated through utilization of bristles along
side edges 61 and 62 which are not substantially
perpendicular with respect to the substrate 30.

A variety of root systems may be developed,
including ones having specific shapes different
from those shown. In addition, variations in the
shapes of slots for hub arrangements may be uti-
lized, for engagement by root systems according to
the invention. What is generally required, is a com-
bination of a longitudinal slot and a root design
such as to provide for the function of secure an-
choring or engagement.

Several alternate root designs are shown in the
alternate embodiments illustrated in Figs. 11 and
12. Referring to Fig. 11, the segment 63 shown
includes teardrop-shaped root member 64. For the
alternate embodiment of Fig. 12, the brush seg-
ment 65 includes a root member 66 having a
diamond-shaped head portion 67. It is noted that
for the embodiments of Figs. 11 and 12, the brush
bristles 68 and 69 respectively are shown mounted
by direct embedding into the substrate, i.e. with no
resin layer therebetween.
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For the embodiment of Figs. 1-4, the substrate
has been described as flat, flexible and elastic, as
shown in Figs. 3 and 4, and as applied in Figs. 1
and 2. The arrangements have been described as
having a root system comprising first and second
spaced roots, generally adjacent, but spaced in-
wardly from, opposite side edges 61 and 62 of the
segment 25. Further, the individual roots 42 have
been described and shown as being substantially
continuous, and extending along the complete
length of the associated segment 25, Fig. 3.

It will be understood that a variety of alternate
arrangements may be provided. For example, not
only may different shaped roots be used, but also:
roots which do not extend continuously along the
complete length of the substrate may be used; a
number other than two roots may be utilized; the
roots may be spaced differently than shown for the
preferred embodiment; the roots may be reinforced
by embedded structural material such as metal
pieces, composite material, or the like; and, the
roots need not be formed integral, or unitary, with
the substrate 30. However, the arrangement de-
picted is advantageous, for convenience.

It is noted that for the embodiments shown or
described in Figs. 1, 2, 3, 4, 11 and 12, i.e. multi-
root arrangements, means are automatically pro-
vided to inhibit any rocking, tipping or flapping of
the substrate relative to the circular, cylindrical,
hub. That is, secure mounting is ensured. This
means comprises the two, spaced, roots which
ensure anchoring without rocking. More specifi-
cally, anchoring at least two positions, in connec-
tion with a rigid, elastic, substrate ensures tight,
non-rocking mounting.

A particularly advantageous, alternate, embodi-
ment is illustrated in Fig. 5. In Fig. 5 a segment 70
according to the alternate embodiment is depicted
in cross-section; and, it is illustrated in exploded
view with respect to a hub 71, analogous to hub 3,
shown in phantom lines. Segment 70 includes: a
substrate 75; a root arrangement 76; a resin sys-
tem 77; and, a bed 78 of bristles 79. The bed 78 of
bristles 79, and resin system 77, may be substan-
tially analogous to those previously described, for
the embodiment illustrated in Figs. 1-4. In the alter-
native, the bristles 79 could be mounted directly in
the substrate 75.

Two unique characteristics generally distin-
guish the embodiment of Fig. 5 from the embodi-
ments of Figs. 1-4 and 11 and 12. These concern:
the shape of substrate 75; and, the nature of root
system 76. More specifically, substrate 75 has a
curved configuration, i.e. is a curved extension,
rather than a flat configuration like the embodiment
of Figs. 1-4. Root arrangement 76 comprises a
single, centrally located, root member 83.
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For some applications, advantages can be ob-
tained from the arrangement of Fig. 5. A substrate
75 having a single root member 83, for example,
will typically encounter less friction in the longitudi-
nal channel, during mounting, than will a substrate
having two elongate root members thereon.

It will be apparent that with a single centrally
located root member 83, a curved substrate 75 is
necessary, in order to provide conformation of the
substrate 75 to the curved outer surface 85 of the
cylindrical hub 71. Preferably, and as illustrated in
Fig. 5, substrate 75 is formed from a relatively
rigid, but somewhat elastic, plastic or polymeric
material having a concave side with a radius of
curvature slightly smaller than the radius of cur-
vature of the outer surface 85 of the hub 71. As
shown in Fig. 5, when engagement between the
segment 70 and hub 71 occurs, under such cir-
cumstances, relatively rigid substrate 75 will be
forced to flatten out or spread out somewhat; and,
due to its rigid, elastic, character, it will tightly
press against the hub 71. This will provide a rela-
tively snug engagement between the substrate 75
and the hub 71, and inhibit any tipping, flapping or
rocking propensity that might otherwise occur for a
segment 70 on a single, central, root member 83.
Thus, an anti-flap arrangement or means is pro-
vided in the segment of the embodiment of Fig. 5,
through use of a curved substrate, with a radius of
curvature less than the support, in combination with
a rigid, elastic, substrate material. This also helps
ensure close association between adjacent seg-
ments 70 on a hub 71.

The above described brush segment arrange-
ments offer unique advantages over prior brush
designs. First, and as illustrated in Fig. 1, segments
can be easily mounted, removed and replaced, as
necessary. It will be understood, by examination of
Fig. 1, that mounting and dismounting can gen-
erally be accomplished without removal of the hub
3 from the finishing apparatus 1. Unlike with a
helically wound system, changing is relatively rapid
and proper alignment between adjacent segments
is relatively easily effected.

In application, mounting arrangements accord-
ing to the present invention provide for a variety of
possible arrangements. For example, Fig. 3, the
brush surface 11 shown generally comprises four
elongate strips or segments which extend com-
pletely longitudinally across the hub 3. It will be
understood that there is, of course, no requirement
that all four segments of brush material be iden-
tical. That is, different brush bristle constructions,
density efc. can be used, for the different strips.

Some useful variations in loading onto hubs are
illustrated in Figs. 6, 7, 8 and 9. In Fig. 6, for
example, a hub 90 is shown having a plurality of
sections or segments 91 of brush material mounted
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thereon. The individual sections or segments 91 do
not extend completely longitudinally across hub 90.
Thus, the overall cylinder brush 93 may be pro-
vided with a varying lateral construction. That is,
different brush materials can be used in a row
across the hub. The arrangement shown in Fig. 6 is
"bricked"; that is, segment ends of adjacent rows
do not align directly with one another, but rather
they are offset. This arrangement would generally
avoid the presence of small gaps between longitu-
dinally adjacent brush segments extending com-
pletely around cylinder brush 93, at any given
location.

The arrangement shown in Fig. 7 also illus-
trates that a plurality of segments may be utilized
to provide an overall cylinder brush 100. Different
bristle constructions including: variations in bristle
lengths; variations in bristle abrasiveness; and, vari-
ations in bristle density, can be utilized in different
segments, to advantage. For example, different sur-
face effects on material being treated, or different
effects in different areas of those materials being
freated, can be obtained.

In Fig. 8 an arrangement 110 is illustrated
which shows that gaps 111 can be left between
sections 112 of brush segments. Thus, for exam-
ple, the surface of an article can be treated at only
selected places, through selected location of such
gaps 111.

It will be understood that in some applications,
it may be desired to provide anchors or the like
mountable in association with the longitudinal chan-
nels, to facilitate construction of an arrangement
such as that shown in Fig. 8. The anchors can be
used as stays, along ends of various individual
segments 113, to prevent unintended longitudinal
sliding of the segments 113 with respect fo the hub
115. Further, for any of the embodiments, the hub
115 can be provided with stays or flanges on
opposite ends, to prevent unintended longitudinal
movement of segments mounted therein. No detail
is provided with respect to anchors or stays in the
longitudinal channels, or in association with the
hubs, since any of a variety of arrangements could
be utilized, and no specific arrangement is in-
tended to be noted. Generally what would be op-
erable would be an arrangement capable of being
secured to the hub in a manner avoiding interfer-
ence with brush activity, but which aligns with ends
of brush segments inhibiting longitudinal sliding
thereof.

The arrangement 120 illustrated in Fig. 9 dem-
onstrates that arrangements can be developed in
which bristle sizes of various lengths can be pro-
vided in different portions of the arrangement. Such
an arrangement could be used, for example, fo
treat a surface having troughs therein. An advan-
tage to the present invention is that such custom
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arrangements can be easily and quickly provided,
without substantial expense.

From Figs. 6, 7, 8 and 9 it will understood that
a wide variety of arrangements may be easily and
readily provided through utilization of brush seg-
ments according to the present invention. Thus,
through provision of a plurality of sets of brush
segments, an operator of a finishing operation can
readily change or modify existing cylindrical hubs,
to accommodate a very wide variety of possible
finishing operations. The examples illustrated in
Figs. 1, 6, 7, 8 and 9 are intended to be merely
representational of possibilities, and not limiting.

Another unique embodiment is illustrated in
Fig. 10. Fig. 10 generally depicts a cross-sectional
view analogous to that of Fig. 4, but of an arrange-
ment 140 having bristles 141 extending outwardly
at an angle, rather than perpendicular to the sub-
strate. The arrangement 140 otherwise includes: a
resin system 142; a flat, flexible, elastic substrate
143; and, a root arrangement 144.

It will be understood from reference to Fig. 10,
that the arrangement 140 therein depicted can be
mounted in the hub of a system such as that
shown in Fig. 1 with the bristles 141 pointed gen-
erally toward the direction of rotation, or opposite
fo the direction of rotation. This can be utilized to
achieve different finishing effects. Further, the very
same arrangement 140 can be reversed after some
use, to accomplish a different finishing effect.
Therefore, an intent with respect to Fig. 10, is fo
depict that brush segments according to the
present invention can be reversed after a period of
use, if desired, for example to even wearing or
achieve different finishing effects. Reversing would
be possible for any of the embodiments shown;
however unique advantages are obtained with an
arrangement (Fig. 10) that is asymmetric with re-
spect to reversal.

Another purpose of the arrangement shown in
Fig. 10, is to suggest use in arrangements other
than circular, cylindrical hub, arrangements. In con-
ventional arrangements, angularly directed bristles
141 have been utilized with a flat, vibrating, sur-
faces. Articles to be freated are set on the vibrating
surface and, as a result of the vibration, generally
move in the direction toward which the bristles
extend. During movement along the vibrating sur-
face of the bristles, the effect of the bristles is to
provide surface finishing of the articles. That is, the
articles move on more or less stationary, but vibrat-
ing, brush segments. It will be understood that
segments according to the present invention may
be mounted in association with vibrating systems, if
the vibrating systems are provided with appropriate
mounting slots. Thus, for example, an industrial
finishing operation which uses equipment with cir-
cular hubs and also equipment with flat, vibrating,
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finishing systems, may be able to utilize the same
brush segments for both operations, if segments
analogous to those illustrated in Fig. 2 are made;
and, if both the hub equipment and the vibrating
table equipment are appropriately adapted for
mounting of the root system.

Referring to Fig. 13, an alternate root system is
depicted. In particular, in Fig. 13 a brush segment
200 is shown mounted upon a hub 201. The brush
segment 200 includes a substrate 205 having bris-
tles 206 thereon. Segment 200 also includes a root
arrangement 210, comprising a pair of root mem-
bers 211. Each root member 211 includes an elon-
gate sleeve 212 that is attached to, and depends
from, a bottom side 215 of substrate 205. Sleeves
212 are expanded by means of rods or slides 220
positioned therein, to form a head portion 225 in
each root member 211 and 212.

In an alternate embodiment, not shown, brush
segments according to the present invention could
be mounted along the inside of a rotating hub, to
brush items tumbled therein. From this it will be
understood that a wide variety of support structures
may be utilized in association with brush segments
according to the present invention.

From the above, it will be understood that the
mounting system according to the present inven-
tion provides for a unique versatility not previously
readily obtainable. Custom designed brushes can
be easily accomplished, through ready variation in
segments. Segments can be easily dismounted
and cleaned if necessary. Further, worn out seg-
ments can be readily replaced. Mounting does not,
in general, require exireme precision. Further,
mounting of brush segments can be effected in
many instances without a dismounting of the hub
from the finishing apparatus, Fig. 1.

It is to be understood that while certain em-
bodiments to the present invention have been illus-
trated and described, the invention is not to be
limited to specific forms, arrangement of parts, or
methods herein described and shown.

Claims

1. A cylinder brush device (1) comprising:
(a) a cylindrical hub (3, 90, 115, 201) having
opposite ends and an outer surface (26,
85); said hub outer surface (26, 85) having a
radius of curvature;
(b) means for mounting (4) said hub (3, 90,
115, 201) for rotation about a longitudinal
axis thereof;
(¢c) a drive mechanism (5) for selectively
rotating said cylindrical hub (3, 90, 115,
201);
(d) a first substrate (30) mounted on said
hub (3, 90, 115, 201) and having first and
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second opposite surfaces and first and sec-
ond side edges (61, 62);

(e) a carpet of bristles (12, 45, 46, 68, 69,
79, 141, 158, 206) secured to said first
substrate (30) to extend outwardly from said
first substrate first surface;

(g) a second substrate (30) mounted on said
hub and having first and second opposite
surfaces and first and second side edges
(61, 62); and

(h) a carpet of bristles (12, 45, 46, 68, 69,
79, 141, 158, 206) secured to said second
substrate (30) to extend outwardly from said
second substrate first surface; said device
(1) characterized

(A) by said hub including a plurality of sub-
stantially parallel, longitudinal slots (55) in
communication with said hub outer surface
(26, 85); each of said slots extending be-
tween said hub opposite ends (8, 9);

(B) by at least one first substrate longitudi-
nal root member (32, 42, 64, 66, 83, 157,
211) projecting outwardly from said first
substrate second surface and extending
generally parallel to, and spaced from, said
first substrate side edges (61, 62); said first
substrate root member (32, 42, 64, 66, 83,
157, 211) being constructed and arranged
for sliding engagement with a selected one
of said cylindrical hub longitudinal slots (55)
by entering same at one of said hub ends
(8, 9), to mount said first substrate (30) to
said cylindrical hub (3, 90, 115, 201);

(C) by at least one second substrate lon-
gitudinal root member (32, 42, 64, 66, 83,
157, 211) projecting outwardly from said
second substrate second surface and ex-
tending generally parallel to, and spaced
from, said second substrate side edges (61,
62); said second substrate root member (32,
42, 64, 66, 83, 157, 211) being constructed
and arranged for sliding engagement with a
selected one of said cylindrical hub longitu-
dinal slots (55) by entering same at one of
said hub ends (8, 9), to mount said second
substrate (30) to said cylindrical hub (3, 90,
115, 201);

(D) such that when said device (1) is op-
erably assembled, said second substrate
(30) is oriented radially adjacent to said first
substrate (30), with one of said first sub-
strate side edges (61, 62) generally aligned
parallel with and adjacent to one of said
second substrate side edges (61, 62); and
(E) by having means (21) enabling said first
and second substrates to be independently
mounted on, and removed from, said cylin-
drical hub (3, 90, 115, 201), while said hub
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(3, 90, 115, 201) is mounted in said device 6. A device (1) according to claims 1 to 5 further
(1). characterized by:

A device (1) according to claim 1 further char-
acterized by:
(a) said first substrate longitudinal root
member (32, 42, 64, 66, 83, 157, 211) being
longitudinally continuous; and
(b) said second substrate longitudinal root
member (32, 42, 64, 66, 83, 157, 211) being
longitudinally continuous.

A device (1) according to claims 1 and 2
further characterized by:
(a) said first substrate longitudinal root (32,
42, 64, 66, 83, 157, 211) member being
unitary with said first substrate (30); and
(b) said second substrate longitudinal root
(32, 42, 64, 66, 83, 157, 211) member being
unitary with said second substrate (30).

A device (1) according to claims 1 to 3 further
characterized by having:
(a) a resin system (33) mounting said carpet
of bristles (12, 45, 46, 68, 69, 79, 141, 158,
206) on said first substrate (30); and
(b) a resin system (33) mounting said carpet
of bristles (12, 45, 46, 68, 69, 79, 141, 158,
206) on said second substrate (30).

A device (1) according to claims 1 to 4 further

characterized by having:
(2) a third substrate (30) removably moun-
ted on said hub (3, 90, 115, 201) and having
first and second opposite surfaces and first
and second side edges (61, 62);
(b) a carpet of bristles (12, 45, 46, 68, 69,
79, 141, 158, 206) secured to said third
substrate (30), to exiend outwardly from
said third substrate first surface;
(c) at least one third substrate longitudinal
root member (32, 42, 64, 66, 83, 157, 211)
projecting outwardly from said third sub-
strate second surface and extending gen-
erally parallel to, and spaced from, said
third substrate side edges (61, 62); said
third substrate root member (32, 42, 64, 66,
83, 157, 211) being constructed and ar-
ranged for sliding engagement with a se-
lected one of cylindrical hub longitudinal
slots (55) by entering said at one of said
hub ends (8, 9), to mount said third sub-
strate (30) to said cylindrical hub (3, 90,
115, 201); and,
(d) when said device (1) is operably assem-
bled, said third substrate (30) being posi-
tioned longitudinally adjacent to said first
substrate (30).
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(a) said first substrate carpet of bristles (12,
45, 46, 68, 69, 79, 141, 158, 206) having a
first distance of outward extension from said
first substrate (30); and

(b) said third carpet of bristles (12, 45, 46,
68, 69, 79, 141, 158, 206) having a second
distance of outward extension from said
third substrate (30); said first distance of
outward extension being different from said
second distance of outward extension.

7. A brush/hub combination comprising:

(a) a cylindrical hub (3, 90, 115, 201) having
an end and an outer surface (26, 85);

(b) a first substrate (30) mounted on said
hub (3, 90, 115, 201) and having first and
second opposite surfaces and first and sec-
ond side edges (61, 62);

(c) a carpet of bristles (12, 45, 46, 68, 69,
79, 141, 158, 201) secured to said first
substrate (30) to extend outwardly from said
first substrate first surface;

(e) a second substrate (30) mounted on said
hub (3, 90, 115, 201) and having first and
second opposite surfaces and first and sec-
ond side edges (61, 62); and

(f) a carpet of bristles (12, 45, 46, 68, 69,
79, 141, 158, 206) secured to said second
substrate (30) to extend outwardly from said
second substrate first surface; said device
(1) characterized

(A) by said hub (3, 90, 115, 201) including a
plurality of substantially parallel, longitudinal
slots (55) in communication with said hub
end (8, 9) and said hub outer surface (26,
83);

(B) by at least one first substrate longitudi-
nal root member (32, 42, 64, 66, 83, 157,
211) projecting outwardly from said first
substrate second surface and extending
generally parallel to, and spaced from, said
first substrate side edges (61, 62); said first
substrate root member (32, 42, 64, 66, 83,
157, 211) being constructed and arranged
for sliding engagement with a selected one
of said cylindrical hub longitudinal slots (55)
by entering same at said hub end (8, 9), to
mount said first substrate (30) in said cylin-
drical hub (3, 90, 115, 201);

(C) by at least one second substrate lon-
gitudinal root member (32, 42, 64, 66, 83,
157, 211) projecting outwardly from said
second substrate second surface and ex-
tending generally parallel to, and spaced
from, said second substrate side edges (61,
62); said second substrate root member (32,
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42, 64, 66, 83, 157, 211) being constructed
and arranged for sliding engagement with a
selected one of said cylindrical hub longitu-
dinal slots (55) by entering same at one of
said hub ends (8, 9), to mount said second
substrate (30) to said cylindrical hub (3, 90,
115, 201); and

(D) such that when said brush/hub combina-
tion is operably assembled, said second

22

third substrate root member (32, 42, 64, 66,
83, 157, 211) being constructed and ar-
ranged for sliding engagement with a se-
lected one of cylindrical hub longitudinal
slots (55) by entering said at one of said
hub ends (8, 9), to mount said third sub-
strate (30) to said cylindrical hub (3, 90,
115, 201); and,

(d) when said brush/hub combination is op-

substrate (30) is oriented radially adjacent 10 erably assembled, said third substrate (30)
to said first substrate (30), with one of said being positioned longitudinally adjacent to
first substrate side edges (61, 62) generally said first substrate (30).
aligned parallel with and adjacent to one of
said second substrate side edges (61, 62). 12. A brush/hub combination according to claim 11
15 further characterized by:
8. A brush/hub combination according to claim 7 (a) said first substrate carpet of bristles (12,
further characterized by: 45, 46, 68, 69, 79, 141, 158, 206) having a
(a) said first substrate longitudinal root first distance of outward extension from said
member being longitudinally continuous (32, first substrate (30); and
42, 64, 66, 83, 157, 211); and 20 (b) said third carpet of bristles (12, 45, 46,
(b) said second substrate longitudinal root 68, 69, 79, 141, 158, 206) having a second
member being longitudinally continuous (32, distance of outward extension from said
42, 64, 66, 83, 157, 211). third substrate (30); said first distance of
outward extension being different from said
9. A brush/hub combination according to claim 7 25 second distance of outward extension.
and 8 further characterized by:
(a) said first substrate longitudinal root Patentanspriiche
member (32, 42, 64, 66, 83, 157, 211) being
unitary with said first substrate (30); and 1. Zylindrische Birstenvorrichtung (1), umfas-
(b) said second substrate longitudinal root 30 send:
member (32, 42, 64, 66, 83, 157, 211) being (a) eine zylindrische Nabe (3, 90, 115, 201)
unitary with said second substrate (30). mit entgegengesetzten Enden und einer Au-
Benfliche (26, 85); wobei die AuBenflache
10. A brush/hub combination according to claims 7 (26, 85) der Nabe einen Krimmungsradius
to 9 further characterized by having: 35 besitzt;
(a) a resin system (33) mounting said carpet (b) eine Einrichtung (4), auf der die Nabe (3,
of bristles (12, 45, 46, 68, 69, 141, 158, 206) 90, 115, 201) so gelagert ist, daB sie sich
on said first substrate (30); and um ihre LAngsachse dreht;
(b) a resin system (33) mounting said carpet (¢) einen Antriebsmechanismus (5), der
of bristles (12, 45, 46, 68, 69, 79, 141, 158, 40 wahlweise die zylindrische Nabe (3, 90,
206) on said second substrate (30). 115, 201) dreht;
(d) ein erstes Substrat (30), das auf der
11. A brush/hub combination according to claims 7 Nabe (3, 90, 115, 201) angebracht ist und
to 10 further characterized by having: erste und zweite einander entgegengesetzte
(a) a third substrate (30) removably moun- 45 Fldchen und erste und zweite Seitenrdnder
ted on said hub (3, 90, 115, 201) and having (61, 62) besitzt;
first and second opposite surfaces and first (e) eine Lage von Borsten (12, 45, 46, 68,
and second side edges (61, 62); 69, 79, 141, 158, 206), die an dem ersten
(b) a carpet of bristles (12, 45, 46, 68, 69, Substrat (30) befestigt sind und sich von
79, 141, 158, 206) secured to said third 50 der ersten Oberfliche des ersten Substrats
substrate (30), to exiend outwardly from nach auBlen erstrecken;
said third substrate first surface; (g) ein zweites Substrat (30), das auf der
(c) at least one third substrate longitudinal Nabe angebracht ist und erste und zweite
root member (32, 42, 64, 66, 83, 157, 211) einander entgegengesetzte Fldchen und er-
projecting outwardly from said third sub- 55 ste und zweite Seitenrdnder (61, 62) besitzt;

strate second surface and extending gen-
erally parallel to, and spaced from, said
third substrate side edges (61, 62); said

12

und
(h) eine Lage von Borsten (12, 45, 46, 68,
69, 79, 141, 158, 206), die an dem zweiten
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Substrat (30) befestigt sind und sich von
der ersten Oberfliche des zweiten Sub-
strats nach auBen erstrecken; wobei die
Vorrichtung (1) dadurch gekennzeichnet ist,
daB

(A) die Nabe eine Vielzahl von im wesentli-
chen parallelen, ldnglichen Schlitzen (55)
aufweist, die mit der AuBenfliche (26, 85)
der Nabe kommunizieren; wobei jeder der
Schlitze zwischen den entgegengesetzten
Enden (8, 9) der Nabe verlduft;

(B) wenigstens ein ldngliches Wurzelele-
ment (32, 42, 64, 66, 83, 157, 211) des
ersten Substrats von der zweiten Oberfl3-
che des ersten Substrats nach auBen ragt
und im allgemeinen parallel zu und im Ab-
stand von den Seitenrdndern (61, 62) des
ersten Substrats verlduft; wobei das Wurzel-
element (32, 42, 64, 66, 83, 157, 211) des
ersten Substrats so ausgelegt und angeord-
net ist, daB es mit einem ausgewahliten der
ldnglichen Schlitze (55) in der zylindrischen
Nabe gleitend in Eingriff kommi, indem es
an einem der Nabenenden (8, 9) in diesen
eintritt, um so das erste Substrat (30) an der
zylindrischen Nabe (3, 90, 115, 201) zu
befestigen;

(C) wenigstens ein ldngliches Wurzelele-
ment (32, 42, 64, 66, 83, 157, 211) des
zweiten Substrats von der zweiten Oberfl3-
che des zweiten Substrats nach auBen ragt
und im allgemeinen parallel zu und im Ab-
stand von den Seitenrdndern (61, 62) des
zweiten Substrats verlduft; wobei das Wur-
zelelement (32, 42, 64, 66, 83, 157, 211)
des zweiten Substrats so ausgelegt und an-
geordnet ist, daB es mit einem ausgewihl-
ten der langlichen Schlitze (55) in der zylin-
drischen Nabe gleitend in Eingriff kommt,
indem es an einem der Nabenenden (8, 9)
in diesen eintritt, um das zweite Substrat
(30) an der zylindrischen Nabe (3, 90, 115,
201) zu befestigen;

(D) so daB dann, wenn die Vorrichtung (1)
betriebsfdhig montiert ist, das zweite Sub-
strat (30) angrenzend an das erste Substrat
(30) radial ausgerichtet ist, wobei einer der
Seitenrdnder (61, 62) des ersten Substrats
allgemein parallel zu und angrenzend an
einen der Seitenrdnder (61, 62) des zweiten
Substrats allgemein ausgerichtet ist; und

(E) daB eine Einrichtung (21) vorgesehen
ist, die es ermdglicht, daB das erste und
das zweite Substrat unabhingig voneinan-
der auf der zylindrischen Nabe (3, 90, 115,
201) angebracht und davon entfernt werden
kann, wihrend die Nabe (3, 90, 115, 201)
auf der Vorrichtung (1) montiert ist.
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2. Vorrichtung (1) nach Anspruch 1, ferner da-
durch gekennzeichnet, daB:

(a) das langliche Wurzelelement (32, 42, 64,
66, 83, 157, 211) des ersten Substrats in
Langsrichtung durchgehend ist; und
(b) das ldngliche Wurzelelement (32, 42, 64,
66, 83, 157, 211) des zweiten Substrats in
Langsrichtung durchgehend ist.

3. Vorrichtung (1) nach Anspruch 1 und 2, ferner
dadurch gekennzeichnet, daB:

(a2) das Wurzelelement (32, 42, 64, 66, 83,
157, 211) des ersten Substrats mit dem
ersten Substrat (30) einstlickig ausgebildet
ist; und
(b) das Wurzelelement (32, 42, 64, 66, 83,
157, 211) des zweiten Substrats mit dem
zweiten Substrat (30) einstlickig ausgebildet
ist.

4. Vorrichtung (1) nach Anspruch 1 bis 3, ferner
gekennzeichnet durch:

(a) ein Harzsystem (33), mit dem die Lage
von Borsten (12, 45, 46, 68, 69, 79, 141,
158, 206) auf dem ersten Substrat (30) be-
festigt wird; und
(b) ein Harzsystem (33), mit dem die Lage
von Borsten (12, 45, 46, 68, 69, 79, 141,
158, 206) auf dem zweiten Substrat (30)
befestigt wird.

5. Vorrichtung (1) nach Anspruch 1 bis 4, ferner
gekennzeichnet durch:

(a) ein drittes Substrat (30), das auf der
Nabe (3, 90, 115, 201) abnehmbar befestigt
ist und erste und zweite einander entgegen-
gesetzte Flachen und erste und zweite Sei-
tenrdnder (61, 62) aufweist;
(b) eine Lage von Borsten (12, 45, 46, 68,
69, 79, 141, 158, 206), die auf dem dritten
Substrat (30) befestigt sind und sich von
der ersten Oberfliche des dritten Substrats
nach auBen erstrecken;
(c) wenigstens ein ldngliches Wurzelele-
ment (32, 42, 64, 66, 83, 157, 211) des
dritten Substrats, das von der zweiten Ober-
fliche des dritten Substrats nach auBen ragt
und im allgemeinen parallel zu und im Ab-
stand von den Seitenrdndern (61, 62) des
dritten Substrats verlduft; wobei das Wurzel-
element (32, 42, 64, 66, 83, 157, 211) des
dritten Substrats so ausgelegt und angeord-
net ist, daB es mit einem ausgewahliten der
ldnglichen Schlitze (55) der zylindrischen
Nabe gleitend in Eingriff kommi, indem es
an einem der Nabenenden (8, 9) in diesen
eintritt, um das dritte Substrat (30) an der
zylindrischen Nabe (3, 90, 115, 201) zu
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befestigen; und

(d) wenn die Vorrichtung (1) betriebsfihig
montiert ist, ist das dritte Substrat (30) in
Langsrichtung angrenzend an das erste
Substrat (30) positioniert.

6. Vorrichtung (1) nach Anspruch 1 bis 5, ferner
dadurch gekennzeichnet, daB:

(a) die Lage von Borsten (12, 45, 46, 68, 69,
79, 141, 158, 206) auf dem ersten Substrat
sich Uber eine erste Strecke von dem er-
sten Substrat (30) nach auBen erstreckt; und
(b) die dritte Lage von Borsten (12, 45, 46,
68, 69, 79, 141, 158, 206) sich {iber eine
zweite Strecke von dem dritten Substrat
(30) nach auBen erstreckt; wobei die erste
Strecke nach auBen sich von der zweiten
Strecke nach auBen unterscheidet.

Kombination aus Biirste und Nabe, umfassend:

(a) eine zylindrische Nabe (3, 90, 115, 201)
mit einem Ende und einer AuBenfldche (26,
83);

(b) ein erstes Substrat (30), das auf der
Nabe (3, 90, 115, 201) angebracht ist und
erste und zweite einander entgegengesetzte
Fldchen und erste und zweite Seitenrdnder
(61, 62) aufweist;

(c) eine Lage von Borsten (12, 45, 46, 68,
69, 79, 141, 158, 201), die an dem ersten
Substrat (30) befestigt sind und sich von
der ersten Oberfliche des ersten Substrats
nach auBen erstrecken;

(e) ein zweites Substrat (30), das auf der
Nabe (3, 90, 115, 201) angebracht ist und
erste und zweite einander entgegengesetzte
Fldchen und erste und zweite Seitenrdnder
(61, 62) besitzt; und

(f) eine Lage von Borsten (12, 45, 46, 68,
69, 79, 141, 158, 206), die auf dem zweiten
Substrat (30) befestigt sind und sich von
der ersten Oberfliche des zweiten Sub-
strats nach auBen erstrecken; wobei die
Vorrichtung (1) dadurch gekennzeichnet ist,
daB:

(A) die Nabe (3, 90, 115, 201) eine Vielzahl
von im wesentlichen parallelen, ldnglichen
Schlitzen (55) umfaBt, die mit dem Naben-
ende (8, 9) und der AuBenfliche (26, 85)
der Nabe kommunizieren;

(B) wenigstens ein ldngliches Wurzelele-
ment (32, 42, 64, 66, 83, 157, 211) des
ersten Substrats von der zweiten Flache
des ersten Substrats nach auBen ragt und
im allgemeinen parallel zu und im Abstand
von den Seitenrdndern (61, 62) des ersten
Substrats verlduft; wobei das Wurzelele-
ment (32, 42, 64, 66, 83, 157, 211) des
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ersten Substrats so ausgelegt und angeord-
net ist, daB es mit einem ausgewahliten der
ldnglichen Schlitze (55) der zylindrischen
Nabe gleitend in Eingriff kommi, indem es
an dem Nabenende (8, 9) in diesen eintritt,
um das erste Substrat (30) in der zylindri-
schen Nabe (3, 90, 115, 201) zu befestigen;
(C) wenigstens ein ldngliches Wurzelele-
ment (32, 42, 64, 66, 83, 157, 211) des
zweiten Substrats von der zweiten Oberfl3-
che des zweiten Substrats nach auBen ragt
und im allgemeinen parallel zu und im Ab-
stand von den Seitenrdndern (61, 62) des
zweiten Substrats verlduft; wobei das Wur-
zelelement (32, 42, 64, 66, 83, 157, 211)
des zweiten Substrats so ausgelegt und an-
geordnet ist, daB es mit einem ausgewihl-
ten der langlichen Schlitze (55) der zylindri-
schen Nabe gleitend in Eingriff kommt, in-
dem es an dem Nabenende (8, 9) in diesen
eintritt, um das zweite Substrat (30) an der
zylindrischen Nabe (3, 90, 115, 201) zu
befestigen; und

(D) so daB dann, wenn die Kombination aus
Birste und Nabe betriebsfdhig montiert ist,
das zweite Substrat (30) radial angrenzend
an das erste Substrat (30) ausgerichet ist,
wobei einer der Seitenrdnder (61, 62) des
ersten Substrats im allgemeinen parallel zu
und angrenzend an einen der Seitenrdnder
(61, 62) des zweiten Substrats ausgerichtet
ist.

8. Kombination aus Birste und Nabe nach An-
spruch 7, ferner dadurch gekennzeichnet, daB

(a) das ldngliche Wurzelelement des ersten
Substrats in Ldngsrichtung durchgehend ist
(32, 42, 64, 66, 83, 157, 211); und
(b) das ldngliche Wurzelelement des zwei-
ten Substrats in Langsrichtung durchgehend
ist (32, 42, 64, 66, 83, 157, 211).

9. Kombination aus Biirste und Nabe nach An-
spruch 7 und 8, ferner dadurch gekennzeich-
net, daB

(a) das langliche Wurzelelement (32, 42, 64,
66, 83, 157, 211) des ersten Substrats mit
dem ersten Substrat (30) einstiickig ausge-
bildet ist; und

(b) das ldngliche Wurzelelement (32, 42, 64,
66, 83, 157, 211) des zweiten Substrats mit
dem zweiten Substrat (30) einstlickig aus-
gebildet ist.

10. Kombination aus Birste und Nabe nach An-
spruch 7 bis 9, ferner gekennzeichnet durch:

(a) ein Harzsystem (33), mit dem die Lage

von Borsten (12, 45, 46, 68, 69, 79, 141,
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158, 206) auf dem ersten Substrat (30) be-
festigt wird; und

(b) ein Harzsystem (33), mit dem die Lage
von Borsten (12, 45, 46, 68, 69, 79, 141,
158, 206) auf dem zweiten Substrat (30)
befestigt wird.

11. Kombination aus Birste und Nabe nach An-
spruch 7 bis 10, ferner gekennzeichnet durch:

28

(2) un moyeu cylindrique (3, 90, 115, 201)
comportant des extrémités opposées et une
surface extérieure (26, 85), cetie surface
extérieure (26, 85) du moyeu ayant un
rayon de courbure,

(b) des moyens servant & monter, (4) le
moyeu (3, 90, 115, 201) de fagon qu'il puis-
se étre enirainé en rotation autour d'un axe
longitudinal de ce moyeu,

(a) ein drittes Substrat (30), das abnehmbar 10 (c) un mécanisme d'enirainement (5) ser-
auf der Nabe (3, 90, 115, 201) befestigt ist vant 3 entrainer le moyeu cylindrique (3, 90,
und erste und zweite einander entgegenge- 115, 201) en rotation d'une maniere sélecti-
setzte Flachen und erste und zweite Seiten- ve,
rdnder (61, 62) aufweist; (d) un premier substrat (30) monté sur le
(b) eine Lage von Borsten (12, 45, 46, 68, 15 moyeu (3, 90, 115, 201) et comportant une
69, 79, 141, 158, 206), die auf dem dritten premiére et une seconde surfaces oppo-
Substrat (30) befestigt sind und sich von sées et un premier et un second bords
der ersten Oberfliche des dritten Substrats latéraux (61, 62),
nach auBlen erstrecken; (e) un tapis de poils (12, 45, 46, 68, 69, 79,
(c) wenigstens ein ldngliches Wurzelele- 20 141, 158, 206) fixé sur le premier subsirat
ment (32, 42, 64, 66, 83, 157, 211) des (30) de fagon a s'étendre vers l'exiérieur 2
dritten Substrats, das von der zweiten Ober- partir de la premiére surface de ce premier
fliche des dritten Substrats nach auBen ragt substrat,
und im allgemeinen parallel zu und im Ab- (f) un second subsirat (30) monté sur le
stand von den Seitenrdndern (61, 62) des 25 moyeu et comportant une premiére et une
dritten Substrats verlauft; wobei das Wurzel- seconde surfaces opposées et un premier
element (32, 42, 64, 66, 83, 157, 211) des et un second bords latéraux (61, 62) et
dritten Substrats so ausgelegt und angeord- (g) un tapis de poils (12, 45, 46, 68, 69, 79,
net ist, daB es mit einem ausgewahliten der 141, 158, 206) fixé sur le second substrat
langlichen Schlitze (55) der zylindrischen 30 (30) de fagon a s'étendre vers l'exiérieur 2
Nabe gleitend in Eingriff kommi, indem es partir de la premiére surface de ce second
an einem der Nabenenden (8, 9) in diesen substrat,
eintritt, um das dritte Substrat (30) an der ce dispositif (1) étant caractérisé en ce
zylindrischen Nabe (3, 90, 115, 201) zu que :
befestigen; und 35 (A) le moyeu comporte de multiples rainu-
(d) wenn die Kombination aus Blrste und res longitudinales (55) pratiquement paralle-
Nabe betriebsfiahig montiert ist, ist das drit- les et débouchant sur la surface extérieure
te Substrat (30) in Langsrichtung angren- (26, 85) de ce moyeu, chacune des rainures
zend an das erste Substrat (30) positioniert. s'étendant entre les extrémités opposées (8,
40 9) du moyeu,

12. Kombination aus Birste und Nabe nach An- (B) au moins un élément de talon longitudi-
spruch 11, ferner dadurch gekennzeichnet, nal de premier substrat (32, 42, 64, 66, 83,
daB: 157, 211) fait saillie vers I'exiérieur par rap-

(a) die Lage von Borsten (12, 45, 46, 68, 69,
79, 141, 158, 206) auf dem ersten Substrat
sich Uber eine erste Strecke von dem er-
sten Substrat (30) nach auBen erstreckt; und
(b) die dritte Lage von Borsten (12, 45, 46,
68, 69, 79, 141, 158, 206) sich {iber eine
zweite Strecke von dem dritten Substrat
(30) nach auBen erstreckt; wobei die erste
Strecke nach auBen sich von der zweiten
Strecke nach auBen unterscheidet.

Revendications

1. Dispositif & brosse cylindrique (1), comprenant
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port & la seconde surface du premier subs-
frat et s'étend d'une maniére pratiquement
parallgle aux bords latéraux (61, 62) du pre-
mier substrat en étant espacé de ces der-
niers, cet élément de talon (32, 42, 64, 66,
83, 157, 211) de premier substrat étant
agencé et disposé de fagon 2 coopérer de
maniére coulissante avec I'une, choisie, des
rainures longitudinales (55) du moyeu cylin-
drique en pénétrant dans cette derniére a
'une des extrémités (8, 9) du moyeu, de
fagon & monter le premier substrat (30) sur
le moyeu cylindrique (3, 90, 115, 201),

(C) au moins un second élément longitudi-
nal de talon de second substrat (32, 42, 64,
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66, 83, 157, 211) fait saillie vers I'extérieur
par rapport & la seconde surface du second
substrat et s'étend d'une maniére pratique-
ment parallele aux bords latéraux (61, 62)
du second substrat, en étant espacé de ces
derniers, cet élément de talon (32, 42, 64,
66, 83, 157, 211) du second substrat étant
agencé et disposé de fagon 2 pouvoir coo-
pérer d'une maniére coulissante avec I'une,
choisie, des rainures longitudinales (55) du
moyeu cylindrique, en pénétrant dans cette
derniere A l'une des exirémités (8, 9) du
moyeu, de fagon & monter le second subs-
trat (30) sur le moyeu cylindrique (3, 90,
115, 201),

(D) d'une maniére telle que, lorsque le dis-
positif (1), est assemblé de fagon & pouvoir
fonctionner, le second substrat (30) est
orienté de fagon a étre adjacent au premier
substrat (30) dans le sens circonférentiel,
I'un des bords latéraux (61, 62) du premier
substrat ayant un alignement pratiquement
parallgéle & celui de I'un des bords latéraux
(61, 62) du second substrat et étant adja-
cent & ce bord latéral, et

(E) il est prévu des moyens (21) permettant
que, d'une maniére indépendante 'un de
l'autre, le premier et le second substrats
soient montés sur le moyeu cylindrique (3,
90, 115, 201) et en soient retirés, pendant
que ce moyeu (3, 90, 115, 201) est monté
dans le dispositif (1).

2. Dispositif (1) suivant la revendication 1, carac-
térisé en outre en ce que :

(@) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du premier substrat
est continu dans le sens longitudinal et
(b) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du second substrat est
continu dans le sens longitudinal.

3. Dispositif (1) suivant les revendications 1 et 2,
caractérisé en outre en ce que :

(@) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du premier substrat
forme un ensemble unitaire avec le premier
substrat (30) et
(b) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du second substrat
forme un ensemble unitaire avec le second
substrat (30).

4. Dispositif (1) suivant les revendications 1 & 3,
caractérisé en outre en ce qu'il comprend :

(a) un systéme de résine (33) montant le

tapis de poils (12, 45, 46, 68, 69, 79, 141,
158, 206) sur le premier substrat (30) et
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(b) un systeme de résine (33) moniant le
tapis de poils (12, 45, 46, 68, 69, 79, 141,
158, 206) sur le second substrat (30).

Dispositif (1) suivant les revendications 1 2 4,
caractérisé en outre en ce qu'il comprend :

(a) un troisieme substrat (30) monté de ma-
niere amovible sur le moyeu (3, 90, 115,
201) et comportant une premiére et une
seconde surfaces opposées et un premier
et un second bords latéraux (61, 62),

(b) un tapis de poils (12 45, 46, 68, 69, 79,
141, 158, 206) fixé sur le troisieme substrat
(30), de fagon A s'étendre vers 'extérieur 2
partir de la premiére surface du troisiéme
substrat, et

(c) au moins un élément de talon longitudi-
nal de troisieme substrat (32, 42, 64, 66, 83,
157, 211) faisant saillie vers I'extérieur a
partir de la seconde surface du troisiéme
substrat et s'étendant d'une maniére prati-
quement paralléle aux bords latéraux (61,
62) du troisitme substrat, en étant espacé
de ces derniers, cet élément de talon (32,
42, 64, 66, 83, 157, 211) du troisiéme subs-
trat étant agencé et disposé de fagon 2
coopérer d'une maniére coulissante avec
I'une, choisie, des rainures longitudinales
(55) du moyeu cylindrique, en pénétrant
dans cette derniere 2 I'une des exirémités
(8, 9) du moyeu, de fagon a monter le
troisieme substrat (30) sur le moyeu cylin-
drique (3, 90, 115, 201),

(d) le troisieme substrat (30) étant disposé
de fagon 2 étre adjacent dans le sens de sa
longueur au premier substrat (30) lorsque le
dispositif (1) est assemblé de fagon a fonc-
tionner.

Dispositif (1) suivant les revendications 1 & 5,
caractérisé en outre en ce que :

(2) le tapis de poils (12, 45, 46, 68, 69, 79,
141, 158, 206) du premier substrat s'étend
vers |'extérieur sur une premiére distance a
partir du premier substrat (30) et

(b) le troisieme tapis de poils (12, 45, 46,
68, 69, 79, 141, 158, 206) s'étend vers
I'extérieur sur une seconde distance & partir
du troisieme substrat (30), la premiére dis-
tance d'étendue vers l'exiérieur étant diffé-
rente de la seconde distance d'étendue
vers l'extérieur.

Combinaison brosse/moyeu comprenant :

(2) un moyeu cylindrique (3,90, 90, 115,
201) comportant une extrémité et une surfa-
ce extérieure (26, 85);
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(b) un premier substrat (30) monté sur le
moyeu (3, 90, 115, 201) et comportant une
premiére et une seconde surfaces oppo-
sées et un premier et un second bords
latéraux (61, 62).
(¢) un tapis de polls (12, 45, 46, 68, 69, 79,
141, 158, 206) fixé sur le premier subsirat
(30) de fagon a s'étendre vers l'exiérieur 2
partir de la premiére surface de ce premier
substrat,
(d) un second substrat (30) monté sur le
moyeu (3, 90, 115, 201) et comportant une
premiére et une seconde surfaces oppo-
sées et un premier et un second bords
latéraux (61, 62) et,
(e) un tapis de poils (12, 45, 46, 68, 69, 79,
141, 158, 206) fixé sur le second subsirat
(30) de fagon a s'étendre vers l'exiérieur 2
partir de la premiére surface de ce second
substrat,

cette combinaison brosse/moyeu étant
caractérisée en ce que :
(A) le moyeu (3, 90, 115, 201) comporte de
multiples rainures longitudinales (55) prati-
quement paralléles et débouchant sur ladite
extrémité (8, 9) du moyeu et sur la surface
extérieure (26, 85) de ce moyeu,
(B) au moins un élément de talon longitudi-
nal de premier substrat (32, 42, 64, 66, 83,
157, 211) fait saillie vers I'exiérieur par rap-
port & la seconde surface du premier subs-
frat et s'étend d'une maniére pratiquement
parallgle aux bords latéraux (61, 62) du pre-
mier substrat en étant espacé de ces der-
niers, cet élément de talon (32, 42, 64, 66,
83, 157, 211) du premier substrat étant
agencé et disposé de fagon 2 coopérer de
maniére coulissante avec I'une, choisie, des
rainures longitudinales (55) du moyeu cylin-
drique en pénétrant dans cette derniére a
ladite extrémité (8, 9) du moyeu, de fagon a
monter le premier substrat (30) dans le
moyeu cylindrique (3, 90, 115, 201), et
(C) au moins un second élément longitudi-
nal de talon de second substrat (32, 42, 64,
66, 83, 157, 211) fait saillie vers I'extérieur
par rapport & la seconde surface du second
substrat et s'étend d'une maniére pratique-
ment parallele aux bords latéraux (61, 62)
du second substrat, en étant espacé de ces
derniers, cet élément de talon (32, 42, 64,
66, 83, 157, 211) du second substrat étant
agencé et disposé de fagon 2 pouvoir coo-
pérer d'une maniére coulissante avec I'une,
choisie, des rainures longitudinales (55) du
moyeu cylindrique, en pénétrant dans cette
derniere A l'une des exirémités (8, 9) du
moyeu, de fagon & monter le second subs-
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10.

11.

32

trat (30) sur le moyeu cylindrique (3, 90,
115, 201),

(D) d'une maniére telle que, lorsque la com-
binaison brosse/moyeu est assemblée de
fagcon a pouvoir fonctionner, le second
substrat (30) est orienté de fagon a &ire
adjacent au premier substrat (30) dans le
sens circonférentiel, I'un des bords latéraux
(61, 62) du premier substrat ayant un ali-
gnement pratiquement paralléle & celui de
I'un des bords latéraux (61, 62) du second
substrat et étant adjacent & ce bord latéral.

Combinaison brosse/moyeu suivant la revendi-
cation 7, caractérisée en outre en ce que :
(@) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du premier substrat
est continu dans le sens longitudinal et
(b) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du second substrat est
continu dans le sens longitudinal.

Combinaison brosse/moyeu suivant la revendi-
cation 7, caractérisée en outre en ce que :
(@) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du premier substrat
forme un ensemble unitaire avec le premier
substrat (30) et
(b) I'élément de talon longitudinal (32, 42,
64, 66, 83, 157, 211) du second substrat
forme un ensemble unitaire avec le second
substrat (30).

Combinaison brosse/moyeu suivant les reven-
dications 7 & 9, caractérisée en ouire en ce
qu'elle comprend :
(a) un systéme de résine (33) montant le
tapis de poils (12, 45, 46, 68, 69, 79, 141,
158, 206) sur le premier substrat (30) et
(b) un systeme de résine (33) moniant le
tapis de poils (12, 45, 46, 68, 69, 79, 141,
158, 206) sur le second substrat (30).

Combinaison brosse/moyeu suivant les reven-
dications 7 4 10, caractérisée en outre en ce
qu'elle comprend :
(a) un troisieme substrat (30) monté de ma-
niere amovible sur le moyeu (3, 90, 115,
201) et comportant une premiére et une
seconde surfaces opposées et un premier
et un second bords latéraux (61, 62),
(b) un tapis de poils (12, 45, 46, 68, 69, 79,
141, 158, 206) fixé sur le troisieme substrat
(30), de fagon A s'étendre vers 'extérieur 2
partir de la premiére surface du troisiéme
substrat,
(c) au moins un élément de talon longitudi-
nal de troisieme substrat (32, 42, 64, 66, 83,
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157, 211) faisant saillie vers I'extérieur a
partir de la seconde surface du troisiéme
substrat et s'étendant d'une maniére prati-
quement paralléle aux bords latéraux (61,
62) du troisitme substrat, en étant espacé 5
de ces derniers, cet élément de talon (32,
42, 64, 66, 83, 157, 211) du troisiéme subs-
trat étant agencé et disposé de fagon 2
coopérer d'une maniére coulissante avec
I'une, choisie, des rainures longitudinales 10
(55) du moyeu cylindrique, en pénétrant
dans cette derniere 2 I'une des exirémités
(8, 9) du moyeu, de fagon a monter le
troisieme substrat (30) sur le moyeu cylin-
drique (3, 90, 115, 201), et 15
(d) le troisieme substrat (30) étant disposé
de fagon 2 étre adjacent dans le sens de sa
longueur au premier substrat (30) lorsque la
combinaison/moyeu est assemblée de fa-
gon & fonctionner. 20

12. Combinaison brosse/moyeu suivant la revendi-
cation 11, caractérisée en ouire en ce que :
(2) le tapis de poils (12, 45, 46, 68, 69, 79,
141, 158, 206) du premier substrat s'étend 25
vers |'extérieur sur une premiére distance a
partir du premier substrat (30) et
(b) le troisieme tapis de poils (12, 45, 46,
68, 69, 79, 141, 158, 206) s'étend vers
I'extérieur sur une seconde distance a pariir 30
du troisieme substrat (30), la premiére dis-
tance d'ét#éndue vers l'exiérieur étant diffé-
rente de la seconde distance d'étendue
vers l'extérieur.
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