EP 1 245 169 B1

Patent Office

des vty (11) EP 1245 169 B1

(1 9) ’ o Hllm”‘ ‘llH H“‘ Hll‘ |H‘| ‘l“l ”l’l |‘|H |H‘| ‘l |H ‘lm ’l”l |H‘| Hll‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.
of the grant of the patent: A46B 13/00(2006.01)

24.01.2007 Bulletin 2007/04
(21) Application number: 02252354.2

(22) Date of filing: 28.03.2002

(54) Coil brush for forming rotary roll brush
Spiralblrste zur Herstellung einer rotierenden Rollenblrste

Brosse en spirale pour la fabrication d’'une brosse cylindrique rotative

(84) Designated Contracting States: (72) Inventor: Ishikawa, Kazuo
ATBECHCYDEDKESFIFRGBGRIEITLILU Osaka (JP)
MC NL PT SETR
(74) Representative: Rees, Alexander Ellison et al

(30) Priority: 30.03.2001 JP 2001100274 Urquhart-Dykes & Lord LLP
30 Welbeck Street
(43) Date of publication of application: London W1G 8ER (GB)

02.10.2002 Bulletin 2002/40
(56) References cited:

(73) Proprietor: Showa Industries Co., Ltd BE-A- 378 589 DE-B- 1 068 213
Daito-shi, GB-A- 375 000 US-A- 2 721 348
Osaka (JP)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 245 169 B1 2

Description

[0001] Arotary roll brush is known, which is formed by
the steps of forming a channel brush by retaining a basal
portion of a brush material on a channel, forming a coil
brush by tightly spirally winding the channel brush, ex-
ternally fitting a plurality of such coil brushes to a roll,
tightening the same with a tightening plate abutted with
each side thereof and compressing the same.

[0002] In the above coil brush, a flange is internally
fitted to opposite ends of a cavity formed by the channel,
a roll insertion hole defined by an inner peripheral edge
of the flange is formed in a central area of each flange,
a key groove engageable with a key of the roll is formed
in an inner peripheral edge of the flange, and inserting
the roll into the roll insertion hole while receiving the key
provided on the roll in the key groove, thereby transmit-
ting rotation.

[0003] The above-mentioned rotary roll brush is sub-
jected to grinding treatment under a high-speed contin-
uous driving operation and normally receives strong im-
pact. Accordingly, there is such a fear that peel-off is
likely to occur at the winding end of the channel of each
coil brush.

[0004] An example of a known type of brush is de-
scribed by DE1068213. This document discloses a coil
brush formed by tightly winding a channel brush to form
a cylinder closed by a flange on each end and having roll
insertion holes. However, DE1068213 does not address
the problem of peel-off identified by the present invention.

OBJECTS OF THE PRESENT INVENTION

[0005] ltis, therefore, an object of the presentinvention
to provide a coil brush for forming a rotary roll brush which
is capable of properly solving the problem of occurrence
of peel-off with the help of a flange.

[0006] Since a coil brush is formed by spirally winding
a coil brush, its opposite sides are inevitably slanted with
respecttothe axis. Therefore, the flange is internally fitted
so far as to the inner depth away from the winding end
of the channel and as a consequence, the winding end
of the channel is separated from the flange. This makes
it difficult to prevent the above-mentioned peel-off by re-
inforcing the winding end of the channel with the flange.
[0007] Itis, therefore, another object of the present in-
vention to provide a coil brush for forming a rotary roll
brush which is capable of properly reinforcing the winding
end of a channel with a flange.

[0008] It can also be contemplated a method in which
an expanded portion of the winding end of a channel,
i.e., expanded portion of the winding end of a coil brush,
which can be a cause for the above-mentioned slanting,
is worked by crushing over a predetermined length to
make a correction so that opposite side surfaces of the
coil brush will become as more strictly orthogonal to the
axis as possible, a flange is internally fitted to a tail end
of a cavity, and the winding end of the channel is welded
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for reinforcement. However, since this method requires
the crushing treatment, it is necessary that the density
of implanting a brush at the winding end of the channel
is extensively reduced over the predetermined length or
an empty channel portion is formed. As a result, a rough
brush density area is formed at an adjacent area of each
coil brush in the roll brush. This often results in uneven
grinding. Moreover, such a troublesome operation as
crushing is required.

[0009] Itis a further object of the present invention to
provide a coil brush for forming a rotary roll brush which
is capable of eliminating the crushing treatment applica-
ble to the winding end of a channel and effectively pre-
venting the reduction of brush implanting density caused
by the crushing treatment.

[0010] Moreover, according to the conventional devic-
es, a key is engaged in the key groove and in that state,
the coil brush is externally fitted to the roll. Accordingly,
it often occurs that the winding ends of the channel are
separated at an adjacent area of the coil brush, or the
winding ends of the channel are superimposed one upon
another, thereby generating a gap on a surface of the
rotary roll brush. It gives rise to a problem of uneven
grinding.

[0011] Itis a still further object of the present invention
to provide a coil brush for forming a rotary roll brush which
is capable of properly solving the problems of the gen-
eration of a gap and of the uneven grinding by equalizing
the planting density of the brush at the adjacent area of
the coil brush by means of abutting, in parallel, the wind-
ing end faces of the channel between the adjacent coil
brushes.

[0012] According to the present invention, a flange is
internally fitted to opposite ends of a cavity formed by a
channel of a coil brush, a plurality of projecting pieces
are spacedly erected from an outer peripheral edge of
each flange towards outside, each projecting piece is
welded to a bottom portion of the channel, and one piece
of the projecting pieces is welded to a bottom portion in
the vicinity of an end face of a winding end of each chan-
nel so that the winding end is reinforced. Preferably, one
side edge of the one piece of the projecting pieces is
aligned with end faces at left and right winding ends of
the channel.

[0013] The presentinvention properly solves the prob-
lem of peel-off occurrable at the winding end of the chan-
nel by means of the internally fitting flange. Owing to the
features of the construction in which the projecting pieces
are independently spaced apart, one projecting piece of
all the projecting pieces can be made longer than the
remaining projecting pieces. In other words, by making
one projecting piece long enough so as to reach the wind-
ing end of the channel, thereby facilitating an easy weld-
ing of the projecting piece to the bottom portion of the
winding end.

[0014] At that time, one side edge of one projecting
piece of all the projecting pieces is aligned with the end
face of the winding end of the channel. By doing so, a
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sufficient abutment strength of the flange is obtained by
abutting the end faces of the winding end of the channel
of each coil brush externally fitted to the roll and in that
state, by abutting one side edges of one projecting piece.
[0015] According to the present invention, each pro-
jecting piece is welded to a bottom portion of the channel
with one side edge of the one piece of the projecting
pieces aligned with end faces of the winding ends of the
channel, and an end face of each winding end of the
channel is disposed on a same general line of the coil
brush. And one side edge of one piece of the projecting
pieces is located on a center line of the key groove on a
diameter line of the coil brush.

[0016] By virtue of the construction in which the end
face of the channel is disposed on a same general line
and the construction of the flange, one kind of flange
having the same projecting position of the projecting piec-
es and the same forming position of the key groove can
be used commonly for the opposite ends of each coil
brush. Moreover, merely by engaging the key in the key
groove, a proper abutment between the end faces of the
winding ends of the channel can be obtained.

[0017] Owingtothe above arrangement, merely exter-
nally fitting the coil brush to the roll in accordance with
guidance of the key groove and the key, there can be
formed a wholesome rotary roll brush having no gap on
the surface of the brush and no unevenness in density
by tightly abutting the winding ends of the respective coil
brushes in the rotary coil brush.

[0018] A reinforcing piece to be superimposed on an
end face of a winding end of the channel is folded from
one side edge of one piece of the projecting pieces.
[0019] Owing to the above arrangement, there can be
obtained a sufficient strength in the vicinity of the winding
end of the channel and at the end face at the time the
coil brushes are abutted with each other in the rotary roll
brush. In this way, peel-off occurrable at the winding end
of the channel brush can be prevented effectively.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1(A) is a perspective view showing, in section,
one example of a channel brush for forming a coil
brush and FIG. 1(B) is a plan view showing the coil
brush with a brush material omitted therefrom;

FIG. 2 is a sectional view showing a state in which
a flange is internally fitted to the above coil brush;
FIG. 3 is likewise a sectional view showing another
example;

FIG. 4 is a side view of the above flange;

FIG. 5 is an enlarged side view showing a state in
which a reinforcing piece is provided on a projecting
piece of the above flange;

FIG. 6is aside view showing a state in which aflange
is internally fitted to the coil brush in a rotary roll
brush; and
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FIG. 7(A) is a perspective view showing, on an en-
larged scale, a state in which a flange having a pro-
jecting piece with a reinforcing piece formed thereon
is internally fitted to the coil brush in the rotary roll
brush, and FIG. 7(B) is a perspective view showing,
onan enlarged scale, a state in which aflange having
a projecting piece but with no reinforcing piece
formed thereon is internally fitted to the coil brush.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Embodiments of the present invention will now
be described with reference to FIGS. 1 through 7.
[0022] As shown in FIGS. 1(A) and 1(B), a bent basal
portion of a twice-folded brush material 3 is implanted in
a groove 2 formed by a bottom plate 1a and left and right
side plates 1b, 1c of a channel 1 together with a V-shaped
core material 4 inserted into the bent basal portion. Left
and right claw pieces 5, 6 projecting from an upper end
edge of one of the side plates 1b, 1c and from an upper
end edge of the other side plate are bent into the V-
shaped core material 4 while being bent into the groove
2, so that the core material 4 is prevented from escaping.
Then, the left and right side surfaces of the bent basal
portion of the brush material 3 are pressed and clamped
by the left and right side plates 1b, 1c. By doing so, a
channeled brush 7 is formed.

[0023] Also, atwice-folded brush material is implanted
in the channel 1 together with a core material, thereby
forming a channel brush 7. Any of those channel brushes
7 is known per se.

[0024] Also, a connection area between the bottom
plate 1a and the left and right side plates 1b, 1c in the
channel 1 is folded downward thereby forming a stand 8
in which folded pieces are superimposed and extended
in parallel in the longitudinal direction of the channel 1.
[0025] Then, the channel brush 7 is cutin such a man-
ner as to be orthogonal to the axis of the channel brush
7 between the left claw piece 5 and the right claw piece
6, thereby forming an end face 1d which is orthogonal
and planar.

[0026] As shown in FIGS. 1(B), 2 and 3, a coil brush
10 is formed by tightly spirally winding the channel brush
7. In the coil brush 10, adjacent stands 8 of the tightly
wound channel brush 7 are fixedly welded, thereby the
tightly spirally winding of the channel brush 7 is retained.
Reference numeral 9 denotes this welding area.

[0027] A flange 11 is internally fitted to opposite ends
of a cavity which is formed by the channel 1 of the coll
brush 10 thus constructed. Each flange 11 has a roll in-
sertion hole 12 which is defined by an inner peripheral
edge of the flange 11 and which is formed in the central
area thereof.

[0028] A plurality of such coil brushes 10 are externally
fitted to the roll 13, the end faces 1d of the winding ends
of the adjacent channels 1 are abutted with each other
and opposite sides are tightened and compressed by a
tightening plate which is integral with the roll 13. By doing
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s0, a rotary roll brush 14 is formed.

[0029] As shown in FIGS. 2 and 4, a plurality of pro-
jecting pieces 15 are spacedly independently erected
from an outer peripheral edge of each flange 11 towards
outside, each projecting piece 15 is welded to a bottom
portion of the channel 1, and one piece 15a of the pro-
jecting pieces is welded to a bottom portion in the vicinity
of an end face 1d of a winding end of each channel 1.
Each projecting piece 15 is suspended between the
stands 8 disposed between the winding of the adjacent
channels 1 and welded. Each projecting piece 15 is
formed by punching from a flat metal plate in a same
plane as indicated by an imaginary line of FIG. 4, and
then, bending the same at right angles as indicated by
an arrow and a solid line of FIG. 4.

[0030] As a preferred example, as shown in FIGS. 3
and 6, one side edge of one piece 15a of the projecting
pieces is aligned with the end face 1d of each winding
end of the channel 1. By doing so, a sufficient abutment
strength of the flange 11 is obtained by abutting the end
faces 1d of the winding end of the channel 1 of each coil
brush 10 externally fitted to the roll 13 and in that state,
by abutting one side edges of the above-mentioned one
projecting piece 15a.

[0031] As shown in FIGS. 2 and 4, as well as else-
where, the projecting piece 15a of all the projecting piec-
es can be made longer than the remaining projecting
pieces 15. In other words, by making one projecting piece
15a long enough so as to reach the winding end of the
channel 1, or by aligning one side edge of one projecting
piece 15a of the projecting pieces with the end face 1d
of each winding end of the channel 1, the projecting piece
is welded to the bottom portion of the winding end of the
channel 1.

[0032] Owing to the above arrangement, the connec-
tion by means of welding with respect to the adjacent
channels 1 of the winding end of the channel 1 of the coil
brush 10 is enhanced, a sufficient abutment strength be-
tween the end faces 1d of the channel 1 is ensured, and
peel-off occurrable at the winding end of the channel 1
is effectively prevented.

[0033] As another preferred example, as shown in
FIGS. 4 through 6, a key groove 12a for receiving a key
13a formed on a roll 13 is formed in an inner peripheral
edge which defines a roll insertion hole 12 of the flange
11, the key 13a is engaged in the key groove 12a, and
in that state, the coil brush 10 is externally fitted to the
roll 13, thereby forming the rotary roll brush 14.

[0034] AsshowninFIG. 4, as well as elsewhere, a pair
of or only one of such key 13a is formed on a diameter
line of the roll 13, and a pair of or only one of such key
groove 12a is formed on a diameter line of the inner pe-
ripheral edge of the flange 11. The key 13a is brought
into engagement with the key groove 12a, so that the coil
brush 11 and the roll 13 can be turned in unison.
[0035] As a further preferred example, as shown in
FIGS. 3, 4, 6 and 7(B), one side edge of one piece 15a
of all the projecting pieces is aligned with the right angled
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end face 1d of each winding edge of the channel 1 and
in that state, the same is welded between the adjacent
stands 8 of the bottom portion of the winding end of the
channel 1. On the other hand, the end face 1d of each
winding end of the channel 1 is disposed on the same
general line X1 of the coil brush 10 and one side edge
of one projecting piece 15a of all the projecting pieces is
located on the center line X2 of the key groove 12a and
the key 13a.

[0036] Thatis, the key groove 12a and the key 13a are
formed on a diameter line of the rotary roll brush 14 (the
coil brush 10 and the roll 13), and one side edge of one
piece 15a of all the projecting pieces is located on the
center line X2 of the key groove 12a and the key 13a
which are located on the diameter line.

[0037] Owing to the construction in which the end face
1d of the channel 1 is disposed on the same general line
X1 and the construction of the flange 11, only one kind
of flange 11 in which the projecting position of the pro-
jecting piece 15 and the forming position of the key
groove 12a are same can be used commonly for the op-
posite ends of each coil brush 10. And merely by engag-
ing the key 13ain the key groove 12a, a proper abutment
between the end faces 1d of the winding end of the chan-
nel 1 can be obtained.

[0038] That is, merely by externally fitting the coil
brushes 10 to the roll 13 in accordance with the guidance
of the key groove 12a and the key 13a, a wholesome
rotary roll brush 14 can be formed in which the end faces
1d of the winding ends of the channel 1 are tightly abutted
with each other between the coil brushes 10 and no gap
and no density unevenness occurs at the adjacent areas
of the coil brushes 10,

[0039] As a still further preferred example, as shown
in FIGS. 5, 6 and 7(A), a reinforcing piece 16 is formed
by folding from one side edge of one piece 15a of all the
projecting pieces, one side edge of one piece 15a of all
the projecting pieces is aligned with the end face 1d of
the winding end of the channel 1, and in that state, the
reinforcing piece 16 is superimposed on the end face 1d
or welded to the channel 1 while being superimposed
thereon.

[0040] Owing to the above arrangement, a sufficient
abutment strength of the end face 1d of the channel 1 is
ensured at the time of abutting the coil brushes 10 in the
rotary roll brush 14 and adjustability at the time of abut-
ment is enhanced. Each projecting piece 15a is formed
by punching from a flat metal plate in a same plane as
indicated by an imaginary line of FIG. 5, and then, bend-
ing the same at right angles with respect to the flange 11
as indicated by an arrow and a solid line of FIG. 5. Then,
thereinforcing piece 16 is bent at right angles with respect
to the projecting piece 15a.

[0041] As mentioned previously, the end face 1d of the
winding edge of the channel 1 is plane finished and cut-
ting the same so as to be orthogonal to the axis of the
coil brush 10, i.e., orthogonal to the axis of the channel
7. By doing so, the end faces 1d can be tightly abutted
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with each other.

[0042]

According to the present invention, a rotary roll

brush is formed by employing the engagement between
the key 13a and the key groove 12a in combination with
the abutment between the end faces 1d of the winding
ends of the respective channels 1, or by abutting the end
faces 1d of the winding ends of the channels 1 in each
coil brush 10 with each other without using the key en-
gagement, rotation being transmitted only by a known
tightening plate.

Claims

A coil brush (10) for forming a rotary roll brush (14)
in which the coil brush is formed by tightly spirally
winding a channel brush (7) which is formed by re-
taining a basal portion of a brush material (3) in a
channel (1), a flange (11) is internally fitted to oppo-
site ends of a cavity formed by said channel of said
coil brush, and a roll insertion hole (12) defined by
an inner peripheral edge of said flange is formed in
a central area of each flange,

characterized in that a plurality of projecting pieces
(15) are spacedly erected from an outer peripheral
edge of each flange towards outside, each projecting
piece is welded to a bottom portion of said channel,
and one piece of said projecting pieces is welded to
a bottom portion in the vicinity of an end face (1 d)
of a winding end of each channel (1).

The coil brush of claim 1, wherein one side edge of
said one piece of said projecting pieces is aligned
with end faces (1d) at left and right winding ends of
said channel.

The coil brush of claim 1 or 2 wherein the flange is
provided at an inner peripheral edge thereof with a
key groove (12a) engageable with a key (13a) of said
roll (13) and

an end face of each winding end of said channel is
disposed on a same general line (X1) of said coil
brush, and one side edge of one piece of said pro-
jecting pieces is located on a center line (X2) of said
key groove (12a).

The coil brush of claim 2 or 3, wherein a reinforcing
piece (16) superimposed on an end face of awinding
end of said channel is folded from one side edge of
one piece of said projecting pieces.

Patentanspriiche

1.

Spulenbiirste (10) zum Bilden einer Drehrollenbiir-
ste (14), wobei die Spulenbiirste gebildet wird durch
straffes spiralférmiges Wickeln einer Kanalblrste
(7), die gebildet wird durch Halten eines Grundab-

10

15

20

25

30

35

40

45

50

55

schnitts eines Birstenmaterials (3) in einem Kanal
(1), ein Flansch (11) intern an gegenuberliegenden
Enden eines Hohlraums, der durch den Kanal der
Spulenbiirste gebildet wird, befestigt ist, und eine
Rolleneinflihrungsoéffnung (12), die durch eine inne-
re periphere Kante des Flansches definiert ist, in ei-
nem zentralen Bereich jedes Flansches gebildet ist,
dadurch gekennzeichnet, dass eine Pluralitat von
hervorragenden Teilen (15) mit Zwischenraum von
einer dulleren peripheren Kante jedes Flansches zur
AuBenseite hin aufgestellt sind, wobei jedes hervor-
ragende Teil an einem Bodenabschnitt des Kanals
geschweiltistund ein Teil der hervorragenden Teile
an einem Bodenabschnitt in der Nahe einer Endfla-
che (1d) eines Wicklungsendes jedes Kanals (1) ge-
schweilt ist.

Spulenbiirste nach Anspruch 1, wobei eine Seiten-
kante des einen Teils der hervorragenden Teile mit
Endflachen (1d) an linken und rechten Wicklungs-
enden des Kanals ausgerichtet ist.

Spulenbiirste nach Anspruch 1 oder 2, wobei der
Flansch an einer inneren peripheren Kante davon
vorgesehen ist mit eine Keilnut (12a), die mit einem
Keil (13a) der Rolle (13) eingreifbar ist, und

eine Endflache von jedem Wicklungsende des Ka-
nals an einer selben allgemeinen Linie (X1) der Spu-
lenbirste angeordnet ist und eine Seitenkante von
einem Teil der hervorragenden Teile auf einer Mit-
tellinie (X2) der Keilnut (12a) angeordnet ist.

Spulenbiirste nach Anspruch 2 oder 3, wobei ein
Verstarkungsteil (16), das auf einer Endflache eines
Wicklungsendes des Kanals uberlagert ist, von einer
Seitenkante von einem Teil der hervorragenden Tei-
le gebogen ist.

Revendications

Brosse en forme de bobine (10) en vue de la forma-
tion d’'une brosse de rouleau rotatif (14) dans lequel
labrosse enforme de bobine estformée en enroulant
étroitement sous forme d’une spirale une brosse a
canaux (7) qui est formée par la rétention d’'une por-
tion de base d’'un matériau de brosse (3) dans un
canal (1), une bride (11) est fixée d’'une maniére in-
terne aux extrémités opposées d’une cavité formée
par ledit canal de ladite brosse en forme de bobine
et une trou d’insertion de rouleau (12) défini par un
rebord périphérique interne de ladite bride est formé
dans une zone centrale de chaque bride,

caractérisée en ce qu’une pluralité de pieces de
projection (15) sont érigés avec une espace a partir
d’'un rebord périphérique externe de chaque bride
vers 'extérieur, chaque piece de projection est sou-
dée a une portion de fond dudit canal et une piece
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desdites piéces de projection est soudée a une por-
tion de fond dans le voisinage d’une face d’extrémité
(1d) d’une extrémité d’enroulement de chaque canal

).

Brosse en forme de bobine selon la revendication 1,
dans lequel un rebord latéral de ladite une piece des-
dites piéces de projection est aligné avec les faces
d’extrémité (1d) aux extrémités d’enroulement gau-
che et droite dudit canal.

Brosse sous forme de bobine selon la revendication
10u2,danslaquelle labride est pourvue, a unrebord
périphérique interne de cette derniére, d’'une rainure
de clé (12a) qui peut s’engager avec un clé (13a)
dudit rouleau (13) et une face d’extrémité de chaque
extrémité d’enroulement dudit canal est disposée
sur une méme ligne générale (X1) de ladite brosse
sous forme de bobine et unrebord latéral d’'une piece
desdites pieces de projection est située sur une ligne
de centre (X2) de ladite rainure de clé (12a).

Brosse en forme de bobine selon la revendication 2
ou 3, dans laquelle une piéce de renforcement (16)
surimposeée sur une face d’extrémité d’'une extrémité
d’enroulement dudit canal est pliée d’'un rebord la-
téral d’une piece desdites pieces de projection.
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FIG.1A

FIG.1B
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FIG.4

FIG.5
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FIG.6
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