PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PéT)

(51) International Patent Classification 6 : (11) International Publication Number: WO 98/09551
A46B 7/10 Al ) .

(43) International Publication Date: 12 March 1998 (12.03.98)

(21) International Application Number: PCT/FI97/00486 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,

(22) International Filing Date: 21 August 1997 (21.08.97) GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,

LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ,

PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR,

(30) Priority Data: TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH,
963433 3 September 1996 (03.09.96) FI KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,

BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,

CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,

(71) Applicant (for all designated States except US): SAJAKORPI PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
OY [FI/FI); PL 725, FIN-33101 Tampere (FI). ML, MR, NE, SN, TD, TG).

(72) Inventors; and
(75) Inventors/Applicants (for US only): SAJAKORPI, Kimmo | Published
[F/FI}; Pirkankatu 1 A 16, FIN-33230 Tampere (FI). With international search report.
KUIVIKKO, Reijo [FVFI}; Insinddrinkatu 52 B 36, FIN- In English translation (filed in Finnish).

33720 Tampere (FD.

(74) Agent: KANGASMAKI, Reijo; Finnish Patent Consulting FPC,
Hermiankatu {4, FIN-33720 Tampere (FI).

(54) Title: BRUSH RING

1;1a

(57) Abstract

The invention relates to a brush ring, that is intended to be used particularly with several corresponding brush rings as a brush that
rotates (w) around a longitudinal axis (s) in a brushing machine. The brush ring consists of a brush part (1) and a ring shaped frame part
(2), that connects the radially directed (r) brushes (1a) forming the brush part (1), which parts (1, 2) are formed as a unite entirety preferably
from plastic based material, and in which there has been arranged at least holding means (3) to prevent the brush ring from twisting, when
the same has been assembled in place to the brush frame of the brushing machine with the other brush rings placed one after another in
the longitudinal direction (s). The touching point (K) of the radially directed (r) outer circle (u) of the brush part (1) of the brush ring has
been arranged known as such to change within the whole breadth (L) of the brush ring, to achieve an essentially unbroken brush touch in
the longitudinal direction (s) of the brushing machine to the object being brushed contintuously regardless of the length of the brushes (1a),
when the brush rings forming the brush keep rotating (w) around the longitudinal axis (s).
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Brush ring

The invention relates to a brush ring, that is
intended to be used particularly with several
corresponding brush rings as a brush that rotates
around a longitudinal axis in a brushing wmachine and,
which brush ring consists of a brush part and a ring
shaped frame part, that connects the radially directed
brushes forming the brush part, which parts are formed
as a uniform entirety preferably from plastic based
material, and in which there has been arranged at
least holding means to prevent the brush ring from
twisting, when the same has been assembled in place to
the brush frame of the brushing machine with the other
brush rings placed one after another in the
longitudinal direction. The touching point of the
radially directed outer circle of the brush part of
the brush ring has been arranged known as such to
change within the whole breadth of the brush ring, to
achieve an essentially unbroken brush touch in the
longitudinal direction of the brushing machine to the
object being brushed continuously regardless of the
length of the brushes, when the brush rings forming

the brush keep rotating around the longitudinal axis.

The type of brush rings described above are being used
to form brushes in most heterogeneous sweeping lorries
and brushing machines. The brush rings being used
today comprise usually a ring shaped frame part or in
other words, that has been bent to a circumferential
shape, when viewed in a perpendicular direction in
respect to the longitudinal direction of the brushes,
and that is wusually made of thin sheet iron, the
thickness of which is e.g. about 1 mm and in which the
brushes have been attached e.g. by means of suitable
solidifying attachment mass. This type of brush rings

are usually plane shaped, when viewed in the
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longitudinal direction of the brushes, when the aim is

to produce brushes having a particularly good quality.

This type of brush rings, that are partly made of
metal, tend to brake particularly because of cold,
which is due to stiffening of the brushes. In such an
occasion they open in certain places the frame sheet
iron supporting the brush part of the brush ring, in
which case bigger or smaller units of brush parts are
released from the brush ring. In addition to that,
such a problem is involved the type of brush rings
described above having metal frames and plastic
brushes, that reuse of the same is impossible in
practice, because removing of the frame sheet iron
from the brushes is not economically justified in
practice. That is why the type of brush rings are
removed as a whole to the dumping area, that is
naturally a significant waste problem. Furthermore,
when the type of brush rings described above, are
being used, very strongly built supporting structures
must be used, also, such as space rings made of metal,
fastening rings etc., which is why a brush being
collected of this kind of brush rings becomes
disproportionately expensive.

On the other hand from Finnish Patent No. 87977, a
brush element is previously known, that is entirely
made of plastic based material. The brush elements
being produced by the method described in this patent,
are plane shaped, when viewed in the longitudinal
direction of the brushes, that is why due to wearing
of the brushes, the brushing of the brush formed of
the brush rings becomes uncontinuous in the
longitudinal direction of the brush particularly in
the jointing points of the brush rings, that is why
the brush is not able to fulfil very far conventional
demands, that are requested in certain purposes,

because material to be brushed may go through the
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brush without touching the brushes, in which case the
brush must be dismantled and the brush rings of the

same replaced.

On the other hand solutions corresponding to a certain
extent the brush ring described above have been
presented in documents FI 40453, DE 39 14 745 and FI
2140/70, also, whereby in the two formerly mentioned
documents there has been presented a brush ring that
extends sidewards in a so called zig-zag style, but in
both of which the actual frame part of the brush ring
is formed as a metal structure e.g. from injection
molded aluminium (FI 40453) or bent sheet iron (DE 39
14 745). Thus neither of the above enables entirely
recycling and reusable entirety, which fact has a
crucial meaning particularly today. On the other hand
the type of solutions described above are very
complicated, that is why manufacturing costs of the
same are disproportionately high, also. With the type
of solutions in question it is not either possible to
reach an adequate measuring precision, which weakens
functioning of the brush formed of the brush rings and
shortens the operating time of the same. The solution
presented in document FI 2140/70 differs very clearly
from the above, whereby there has not in that one
either been presented the frame part and the brush
part of the brush ring to be made of the same
recycling material. In addition to that, in this
solution separate metal sockets to be bent in shape
are requested for attachment of the brushes to the
frame part as well as binding plates placed on both
sides of the actual frame part. In this solution the
frame part does not either include an essentially
circumferential frame part, when viewed 1in a
perpendicular direction in respect to the longitudinal
direction of the brushes, but instead an actual
rotating center and a circle part connected to the

same with radially directed ribs.
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It is the aim of the brush ring according to this
invention to achieve a decisive improvement in the
problems presented above and thus to raise subs-
tantially the 1level of knowledge in the field. To
achieve this aim, the brush ring according to the
invention 1is primarily characterized in, that the
brush ring, such as the brush part and the frame part,
is entirely made of recycling and preferably the same
manufacturing material, such as polypropylene or like,
and, that the frame part, that is essentially
circumferential, when viewed in a perpendicular direc-
tion in respect to the longitudinal direction of the
brushes of the brush ring, has been arranged to
project 1in at least two places sidewards from the
ground level of the same, preferably with a constant

wave form.

As the most important advantages of the brush ring
according to the invention simplicity and reliability
of construction and use of the same may be mentioned.
In addition to that, thanks to the invention, it is
possible to produce brush rings, the manufacturing
costs of which are significantly more profitable and
that are having a higher quality than present brush
rings and with which the brushing result stays optimal
with a wview to the brushing effect significantly
longer than with present brushes despite wearing of
the brushes, that is in principle till the end of the
brushes. In addition to that, the brush ring according
to the invention brings out economical advantages in
regspect to present solutions, also, thanks to that,
that collecting of the brush out of brush rings
according to the invention does not require
supplementary auxiliary devices, that is why not
either supplementary measures are required during
mounting. The brush ring according to the invention
may be carried out furthermore to be very

environmentally friendly by producing both the frame
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part and the brush part of the same essentially from
the same plastic based material, in which case reuse
of the brush ring is enabled easily by e.g. grinding
the entire wused brush ring into pieces. When
exploiting advantageous manufacturing techniques, the
brush ring according to the invention may be brought
out very exact measured as well as well-balanced, when
compared particularly to present corresponding brush
rings, in which unbalance wears the brush uneavenly
and furthermore the brushing machine as well e.g. due
to vibration. The brush rings being placed according
to the invention directly against each other one after
another, are furthermore in contact with each other
e.g. by means of partly plane shaped contact surfaces,
in which case the brush rings may not "swing" in
respect to each other as is the case with present

brush rings.

Advantageous embodiments of the brush ring according
to the invention are presented in the dependent claims

directed to the brush ring.

In the following description, the invention is illu-
strated 1in greater detail with reference to the

appended drawings. In the drawings,

Figs la and 1b
show sectional sideviews of a brush formed of
conventional brush rings as slightly used a)

and as very used b),

Fig. 2 shows an advantageous brush ring according to

the invention as a perspective view,

Fig. 3 shows the brush ring according to fig. 2
viewed 1in a perpendicular direction in
respect to the longitudinal direction of the

brushes, and

PCT/F197/00486
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Fig. 4 shows a brush formed of the brush rings

according to fig. 2 as a sectional sideview.

The invention relates to a brush ring, that is
intended to be used particularly with several
corresponding brush rings as a brush that rotates w
around a longitudinal axis s in a brushing machine
and, which brush ring consists of a brush part 1 and
a ring shaped frame part 2, that connects the radially
directed r brushes la forming the brush part 1, which
parts 1, 2 are formed as a uniform entirety preferably
from plastic based material, and in which there has
been arranged at least holding means 3 to prevent the
brush ring from twisting, when the same has been
assembled in place to the brush frame of the brushing
machine with the other brush rings placed one after
another in the longitudinal direction s. The touching
point K of the radially directed r outer circle u of
the brush part 1 of the brush ring has been arranged
known as such to change within the whole breadth L of
the brush ring, to achieve an essentially unbroken
brush touch in the longitudinal direction s of the
brushing machine to the object being brushed
continuously regardless of the length of the brushes
la, when the brush rings forming the brush keep
rotating w around the longitudinal axis s. The brush
ring, such as the brush part 1 and the frame part 2,
is entirely made of recycling and preferably the same
manufacturing material, such as polypropylene or like.
Furthermore the frame part 2, that is essentially
circumferential, when viewed in a perpendicular direc-
tion in respect to the longitudinal direction r of the
brushes of the brush ring, has been arranged to
project in at least two places x sidewards from the
ground level o of the same, preferably with a constant
wave form. In the presented embodiments the holding
means 3 are formed of one or several shoulder

arrangements 3a to couple to brush ring untwistedly
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against the corresponding counterpart surface existing

in the brush frame of the brushing machine.

The above has been explained with reference numbers
particularly in fig. 4, that shows a brush formed of
advantageous brush rings according to the invention as
a sectional side view. When comparing a brush formed
of brush rings according to the invention and
functioning of the same particularly with an ordinary
brush as shown in figs la and 1b, it may be noticed,
that the brush ring according to the invention may be
used in principle as long as an adegquate brushing
effect may still be acquired with the brushes. When
coupling ordinary brush rings, space collars are
always needed in principle between the brush rings
placed one after another, which points out furthermore
unsatisfactory functioning of usual plane shaped brush
rings in such respect, that due to wearing of the
brushes particularly with reference to fig. 1b the
contact surface brought out by the outer surface of
the brush becomes very quickly uncontinuous. For
example the brush shown in fig. 1b would not be any
more useable in most usual purposes and the brush as
shown in fig. la as well already nearly unsatisfactory

in certain demanding purposes.

With reference particularly to figs. 2, 3 and 4, the
frame part 2 of the brush ring, in which the brush
part 1 has been attached advantageously centrally and
that 1s arranged to extend with an essentially
constant cross section (that may be noticed e.g. from
fig. 4), has been arranged to project sidewards from
the ground level o of the same in four places x.
Furthermore as an advantageous embodiment, the frame
part 2 has been arranged to project sidewards from the

ground level o on one side sl of the same, only.
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Furthermore with reference particularly to e.g. figs.
2 and 4, the side surfaces 2', that are placed at the
front and back edges of the frame part 2 and that are
preferably directly in touch which the adjacent brush

rings, are arranged essentially plane shaped.

Furthermore as an advantageous embodiment, the frame
part 2 of the brush ring has been arranged as a
structure, that is bent regularly and essentially
rectilinearly sidewards sl1, in which case the frame
part 2 has been arranged to project sidewards s1 from
the ground level o of the same preferably at a sharp
angle, such as at an angle of 45°. Thanks to the
arrangement described above, it is first of all
possible to collect a brush formed of brush rings
according to the invention as shown in fig. 4 by
laying the successive brush rings to the attachment
frame of the brushing machine alternatively as "the
right way around" and "the opposite way around", in
which case a cell-like structure 4 is formed of the
successive frame parts 2 as shown in fig. 4. The above
arrangement enables on the other hand that, also, that
the brush rings may be bunched to a very tight pack
e.g. for transportation, by collecting up all the
brush rings the same way around on one another, in
which case they are placed against each other from all
over, thanks to which need for space of the brush
rings decreases significantly, when compared to the
brush to be collected from the same.

It is obvious, that the invention is not limited to
the embodiments presented or described above, but it
can be modified within the basic idea even to a great
extent. In this case it is first of all possible to
form a brush ring according to the independent claim
of a frame part, that is e.g. wider than presented and
in which there has been attached e.g. one single

spiral- shaped brushing or, that has been carried out

PCT/F197/00486
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by means of a two or multiple ended threading. It is
also possible to exploit the principle described above
on the other hand by using a solution like the one
shown in the drawings, in which the frame part
comprises a structure, that has e.g. knees extending
sidewards instead of a structure having a cross
section, that extends constant. It is also possible to
equip the brush rings according to the invention with
holding arrangements, functioning by means of e.g.
male-female-principle and that are placed at the
axially directed side surfaces of the frame parts of
the same. It is naturally possible to produce a brush
ring according to the invention of most heterogeneous
materials, by exploiting most heterogeneous
manufacturing methods, in which case use of
polypropylene as the manufacturing material of the
brush rings has been represented as one example, only,
that is, however, a very suitable alternative in this

connection.
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Claims:

1. Brush ring, that is intended to be used
particularly with several corresponding brush rings as
a brush, that rotates (w) around a longitudinal axis
(s), in a brushing machine and, which brush ring
consists of a brush part (1) and a ring shaped frame
part (2), that connects the radially directed (r)
brushes (l1a) forming the brush part (1), which parts
(1, 2) are formed as a uniform entirety preferably
from plastic based material, and in which there has
been arranged at least holding means (3) to prevent
the brush ring from twisting, when the same has been
assembled in place to the brush frame of the brushing
machine with the other brush rings placed one after
another in the longitudinal direction (s), and,
whereby the touching point (K) of the radially
directed (r) outer circle (u) of the brush part (1) of
the brush ring has been arranged known as such to
change within the whole breadth (L) of the brush ring,
to achieve an essentially unbroken brush touch in the
longitudinal direction (s) of the brushing machine to
the object being brushed continuously regardless of
the length of the brushes (la), when the brush rings
forming the brush keep rotating (w) around the
longitudinal axis (s), characterized in, that the
brush ring, such as the brush part (1) and the frame
part (2), is entirely made of recycling and preferably
the same manufacturing material, such as polypropylene
or like, and, that the frame part (2), that is
essentially circumferential, when viewed in a
perpendicular direction in respect to the leongitudinal
direction (r) of the brushes of the brush ring, has
been arranged to project in at least two places (x)
sidewards from the ground level (o) of the same,

preferably with a constant wave form.
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2. Brush ring according to claim 1, characteri-
zed in, that the frame part (2) of the brush ring, in
which the brush part (1) has been attached centrally,
is arranged to extend with an essentially constant

cross section.

3. Brush ring according to claim 1 or 2, charac-
terized in, that the frame part (2) has been arranged
to project sidewards (sl) on one side from the ground

level (o) of the same.

4. Brush ring according to any of the above
claims 1 - 3, characterized in, that the frame part
(2) has been arranged to project sidewards (sl) in at

least three, preferably in four places (x).

5. Brush ring according to any of the above
claims 1 - 4, characterized in, that at least part of
the side surfaces (2'), that are placed at the front
and back edges of the frame part (2), when viewed in
the longitudinal direction (s), and that are prefera-
bly directly in touch which the adjacent brush rings,

are arranged essentially plane shaped.

6. Brush ring according to any of the above
claims 1 - 5, characterized in, that the frame part
(2) of the brush ring has been arranged as a structu-
re, that 1s bent regularly and essentially recti-

linearly sidewards.

7. Brush ring according to claim 6, characteri-
zed in, that the frame part (2) has been arranged to
project sidewards (sl) from the ground level (o) of
the same preferably at a sharp angle, such as at an

angle of 45°.
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