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(57) Abstract: A polishing apparatus for polishing an end edge of a work piece by bringing a bristle tip of a polishing brush (3)
into contact with the end edge of the work piece (2) as the bristle tip passes the end edge of the work piece includes in a first as-
pect a support plate (16) having a through hole (5) into which the polishing brush is inserted and a suppression portion that is pro-
vided at the support plate and suppresses a deformation of the bristle tip of the polishing brush when the work piece is polished. In
a second aspect, the apparatus includes a brush which is constituted such that on an orthoaxial cross-section of the polishing
brush, a rigidity of bristle groups on left and right sides (30) of an advancement direction of the polishing brush is greater than a
rigidity of a substantially central bristle group (31).
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POLISHING APPARATUS

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The invention relates to a polishing apparatus for polishing a work piece,
for example the end edge of a metal ring for a power transmission belt employed in a belt
type continuously Qariable transmission.

2. Description of the Related Art

[0002] A vehicle is typically installed with an automatic transmission that adjusts a
transmission gear ratio in accordance with a traveling condition of the vehicle. A belt
type continuously variable transmission (CVT) that adjusts the gear ratio steplessly may
be installed as the automatic transmission. |

[0003) A CVT is capable of transmitting engine output efficiently and achieves
improvements in fuel efficiency and traveling performance. The CVT uses a power
transmission belt and a pair of pulleys, for example, to realizé stepless shifts
continuously by varying an effective diameter of the pulleys hydraulically. The power
transmission belt is looped around an input side pulley attached to an input shaft and an
output side pulley attached to an output shaft. By varying a groove width of the input
side pulley and output side pulley, a loop radius of the power transmission belt relative to
the input side pulley and output side pulley varies, and as a result, a rotation speed ratio
between the input shaft and the output shaft, or in other words the gear ratio, can be
varied continuously and steplessly.

[0004] The power transmission belt is formed by preparing a plurality of elements
with varying thickness and passing stacked metal rings through the plurality of elements.
A high degree of dimensional precision is required in the metal rings of the power
transmission belt. More specifically, the metal ring is formed by cutting a cylindrical
drum, which is formed by welding the end portions of super-strength steel thin plates

together, into predetermined widths. Following cutting, the end edge of the metal ring
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is sharp, and therefore finishing is required to polish the end edge into a highly précisc
curved shape.

[0005] A polishing apparatus of a related art field for polishing an end edge of a
metal ring will now be described on the basis of FIGS. 9 to 11 and with reference to FIG.
1. As shown in FIG 1, a polishing device 50 includes a ring rotation device (not
shown) that holds a metal ring 2 and rotates the metal ring 2 in a circumferential
direction, a columnar polishing brush 3 that polishes an end edge 12 of the metal ring 2
by bringing bristle tips thereof into contact with the end edge 12 as the bristle tips pass
the end edge 12, a holding plate 4 on which a plurality of the polishing brushes 3 stand
upright at intervals in a circumferential direction and which holds one end portion of
each polishing brush 3, and a support plate 6 having th:bugh holes 5 into which the
polishing brushes 3 are respectively inserted, for adjusting a bristle length of the
polishing brushes 3 extending from the through holes 5 and suppressing splaying of the
polishing brushes 3. Note that the polishing apparatus 50 according to .the related art
field is providéd with two polishing brush units 10, each of which is constituted by the
polishing brushes 3, the holding plate 4, and‘the support plate 6, and these two polishing
brush units 10 are disposed in close proximity.

[0006] The polishing brush 3 is formed by bundling together a plurality of bristles
constituted by resin wires containing a polishing material into a columnar shape. One
end portion of each polishing brush 3 is fixed to an outer peripheral portion of the

holding plate 4 such that the polishing brushes 3 are disposed at intervals in a

circumferential direction. The holding plate 4 is formed in a disc shape, and a rotary

shaft (not shown) is provided in the center of the holding plate 4.  Further, a motor (not
shown) is connected to the rotary shaft so that the holding plate 4 can be driven to rotate
by driving the motor. As a result, when the holding plate 4 is rotated, the polishing

brushes 3 revolve.

[0007] As shown in FIGS. 1 and 9, the support plate 6 is formed in a disc shape

- having a substantially identical diameter to the holding plate 4. The through holes 5

into which the polishing brushes 3 are respectively inserted are formed on an outer
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peripheral portion of the support plate 6 in positions corresponding to the polishing
brushes 3. Note that in FIG. 1, eight polishing brushes 3 are provided, whereas in FIG. 9,
sixteen through holes 5 are formed in the support plate 6 for the polishing brushes 3.
The reason for this difference is that FIG. 1 is a schematic diagram, and in actuality, the
number of polishing brushes 3 matches the number of through holes 5 in the support
plate 6. Further, as shown in FIG. 9, a large-diameter insertion hole 11 formed in the
center of the support plate 6 and a plurality of (four in FIG. 9) small-diameter insertion
holes 12 formed around the large-diameter insertion hole 11 are provided for fixing an
elevator rod. Furthermore, a plurality of (eight in FIG. 9) insertion holes 13 are formed
on tﬁe inside of the through holes 5 for the polishing brushes 3 at intervals in a
circumferential direction to fix a plurality of guide rods. When the elevator rod is
driven, the support plate 6 is capable of moving in the axial direction of the polishing
brushes 3 and can be fixed in a predetermined position.

[0008]) To polish the end edge 12 of the metal ring 2 using the polishing apparatus
50 according to the related art field, first, the metal ring 2 is attached to the ring rotation
device such that the metal ring 2 straddles a part of the two polishing brush units 10, 10
and the end edge 12 thereof opposes the bristle tips of the polishing brushes 3. At the
same time, the support plate 6 of each polishing brush unit 10 is moved to the bristle tip
side of the polishing brushes 3 and fixed into position such that the bristle tips of the
polishing brushes 3 project from the respective through holes 5 in the support plate 6 by
approximately 5 mm to 20 mm. Note that the end edge 12 of the metal ring 2 and the
bristle tips of the polishing brush 3 are disposed with an overlap by approximately 1 mm.
The ring rotation device and the holding plate 4 are then driven to rotate, whereby the
metal ring 2 rotates in a circumferential direction (a direction indicated by an arrow in
FIG. 1: a counter-clockwise direction), and the respective holding plates 4 of the
polishing brush units 10 rotate (in a direction indicated by an arrow in FIG 1: a
clockwise direction) such that the polishing brushes 3 revolve. Thus, as shown in FIG
11B, the bristle tips of each polishing brush 3 contact the end edge 12 of the metal ring 2

while passing the end edge 12, and as a result, the end edge 12 of the metal ring 2 is
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polished to a predetermined curvature.

[0009] As shown in FIGS. 10 and 11, however, when the end edge» 12 of the metal
ring 2 is polished by the polishing brushes 3 of this polishing apparatus 50, the bristle
tips of the polishing brush 3 deform so as to splay to the left and right sides of an
advancement direction (the sites indicated by broken lines in FIG. 10), and also deform
diagonally rearward in the advancement direction (the site indicated by a broken line in
FIG. 11). When the polishing process is continued with the bristle tips of the polishing
brush 3 in this deformed state, stress is concentrated in a single site of the bristle tips,
leading. to partial wear and a reduction in the durability of the polishing brush 3.
Moreover, when the bristle tips of the polishing brush 3 deform such that partial wear
occurs, a contact area between the bristle tips and the end edge 12 of the metal ring 2
deviates from the contact area at the start of the polishing, and as a result, an R shape of
the end edge 12 of the metal ring 2 becomes unstable. Furthermore, when the bristle
tips of the polishing brush 3 deform so as to splay, a phenomenon whereby the bent
bristle tips strike a side face and so on of the metal ring 2 occurs, and as a result, this part
is damaged, leading to a reduction in the strength of the metal ring 2.

[0010]) In Japanese Patent Application Publication No. 2005-254339
(JP-A-2005-254339), which serves as related art proposed to solve the problems
described above, a polishing apparatus includes: a ring holding portion for holding a
metal ring in a circular form such that one end edge thereof is exposed; a ring rotating
portion for rot-ating the metal ring in a circumferential direction via the ring holding
portion; a brush holding portion for holding a polishing brush formed by bundling
together a plurality of wires into a columnar shape so that the polishing brush can rotate
using a longitudinal direction of a bristle base of the polishing brush as an axis; and a
brush moving portion for moving the polishing brﬁsh to traverse a rotary track of the
metal ring held by the ring holding portion via the brush holding portion and polishing
the metal ring by bringing the polishing brush into contact with one end edge of the
metal ring. When the metal ring is polished by the polishing apparatus, the polishing

brush spins in accompaniment with the rotation of the metal ring upon contact with the
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metal ring, and therefore the part of the polishing brush that contacts the metal ring is
always different. As a result, partial wear of the polishing brush can be reduced, and
curling of the bristles can be prevented.

[0011] With the invention of JP-A-2005-254339, an attempt is made to reduce
partial wear of the polishing brush by.makjng the polishing brush capable of spinning.
However, during polishing, the bristle tips of the polishing brush bend away from the
metal ring, and therefore deformation of the polishing brush cannot be suppressed.

Hence, the basic problem is not solved.

SUMMARY OF THE INVENTION

[0012] The invention provides a polishing apparatus capable of suppressing
deformation of the bristle tips of a polishing brush when an end edge of a work piece is
polished, whereby the durability of the pblishing brush can be improved ‘and a high
degree of polishing precision can be maintained on the end edge of the work piece.

[0013] A first aspect of the invention relates to a polishing apparatus for polishing
an end edge of a work piece by bringing a bristle tip of a polishing brush into contact
with the end edge of the work piece as the bristle tip passes the end edge of the work
piece. The polishing apparatus includes a suppression portion that suppresses a
deformation of the bristle tip of the polishing brush when the work piece is polished, and
the suppression portion is provided with a portion in which a height on left and right
sides of an advancement direction of the polishing brush is greater than a height on front
and rear sides of the advancement direction of the polishing brush. A second aspect of
the invention relates to a polishing apparatus for polishing an end edge of a work piece
by bringing a bristle tip of a polishing brush into contact with the end edge of the work
piece as the bristle tip passes the end edge of the work piece. In this polishing apparatus,
the polishing brush is constituted such that on an orthoaxial cross-section of the polishing
brush, a rigidity of bristle groups on left and right sides of an advancement direction of
the polishing brush is greater than a rigidity of a substantially central bristle group.

According to the aspects described above, deformation of the bristle tips of the polishing
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brush can be supprgssed when the end edge of the work piece is polished, and as a result,
the durability of the polishing brush can be improved and a high degree of polishing
precision can be maintained on the end edge of the work piece.

[0014]) In the first aspect described above, the suppression portion may be
constituted by wall portions that stand upright respectively from one side face of the
support plate on left and right sides of the through hole in the advancement direction of
the polishing brush. According to this constitution, splaying of the bristle tips of the
polishing brush to the left and right sides of the advancement direction is restricted by the
wall portions when the end edge of the work piece is polished, and as a result,
deformation of the bristle tips of the polishing brush is suppressed.

[0015] In the first aspect described above, the through hole of the suppression
portion may be formed such that a height of an inner wall surface on the left and right
sides of the advahcement direct_ion of the polishing brush is greater than the height of the
inner wall surface on the front and rear sides of the -advancement direction of the
polishing brush. According to this constitution, a restraining force applied to bristle
groups on the left and right sides of the advancement direction of the polishing brush is
improved. As a result, diagonally rearward splaying of the bristle tips of the polishing
brush from the left and right sides of the advancement direction is restricted when the
end edge of the work piece is polished, and therefore deformation of the bristle tips of the
polishing brush is suppressed.

[0016) In the first aspect described above, the polishing brush may have a
substantially rectangular orthoaxial cross-sectioﬁ, and the polishing brush may be
disposed such that a thickness thereof in the advancement direction of the polishing
brush is substantially constant. According to this constitution, the orthoaxial
cross-section of the polishing brush is substantially rectangular, and the polishing brush
is disposed such that the thickness thereof in the advancement direction is substantially
constant, and therefore, during polishing of the end edge of the work piece by the
polishing brush, the restraining force applied to the bristle groups on the left and right

sides of the advancement direction of the polishing brush is improved in comparison with
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the restraining force applied to the bristle groups on the left and right sides of the

advancement direction of a polishing brush having a circular orthoaxial cross-section.
[0017] In the first aspect described above, the suppression portion may include wall

portions that stand upright respectively from one side face of the support plate on the left

and right sides of the through hole in the advancement direction of the polishing brush,

‘and in the suppression portion, the through hole may be formed such that a height of an

inner wall surface on the left and right sides of the advancement direction of the
polishing brush is greater than the height of the inner wall surface on the front and rear
sides of the advancement direction of the polishing brush. According to this
constitution, the wall portions provided on one side face of the support plate on the left
and right sides of the through hole in the advancement direction of the polishing brush
mainly restrict splaying of the bristle tips of the polishing brush to the left and right sides
of the advancement direction, and the through hole of the support plate is formed such
that the height of the inner wall surface on thé left and right sides of the advancement
direction of the polishing brush is greater than the height of the inner wall surface on the
front and rear sides of the advancement direction. Hence, the restraining force applied
to the bristle groups on the left and right sides of the advancement direction of the
polishing brush is improved and diagonally rearward splaying of the bristle tips of the
polishing brush from the left and right sides of the advancement direction is restricted.
As a result, deformation of the bristle tips of the polishing brush is suppressed.

[0018] In the second aspect described above, the regional rigidity of the polishing
brush may be set according to a material of a bristle unit of the polishing brush. Further,
in the second aspect, a bristle unit of the polishing brush may have a substantially
circular orthoaxial cross-section, and the regional rigidity of the polishing brush may be
set according to an outer diameter of the bristle unit of the polisﬁing brush.
Furthermore, in the second aspect, the regional rigidity of the polishing brush may be set
according to an orthoaxial sectional shape of a bristle unit of the polishing brush.
According to these constitutions, the restraining force applied to the bristle groups on the

left and right sides of the advancement direction of the polishing brush is improved, and
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therefore diagonally rearward spiaying of the bristle tips of the polishing brush from the
left and right sides of the advancement direction is restricted when the end edge of the
work piece is polished. As a result, deformation of the bristle tips of the polishing
brush is suppressed.

[0019]) In the first and second aspects described above, the work piece may be a
metal ring of a power transmission belt employed in a CVT. According to this
constitution, the invention is particularly effective when used to polish the end edge of a
metal ring for a power transmission belt employed in a CVT.

[0020] According to the invention, it is possible to provide a polishing apparatus
with which deformation of the bristle tips of a polishing brush can be suppressed when
an end edge of a work piece is polished, whereby the durability of the polishing brush
can be improved and a high degree of polishing ‘preéision can be maintained on the end

edge of the work piece.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The foregoing and further features and advantages of the invention will
become apparent from the following description of example embodiments with reference
to the accompanying drawings, wherein like numerals are used to represent like elements,
and wherein:

FIG. 1 is a schematic diagram showing a polishing apparatus according to an
embodiment of the invention;

FIG. 2 is a perspective view showing a suppression portion employed in a polishing
apparatus according to a first embodiment of the invention; |

FIG. 3 is a perspective view showing a first modified example of the suppression
portion employed in the polishing apparatus according to the first embodiment of the
invention;

FIG. 4 is a perspective view showing a second modified example of the suppression
portion employed in the polishing apparatus according to vthe first embodiment of the

invention;
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FIG. 5 is a perspective view showing a third modified example of the suppression
portion employed in the polishing apparatus according to the first embodiment of the
invention;

FIG. 6 is a plan view showing a fourth modified example of the suppression portion
employed in the polishing apparatus according to the first embodiment of the invention;

FIG. 7 is a perspective view of a support plate when the suppression portion shown
in FIG. 6 is employed; | |

FIG. 8 is a view showing an orthoaxial cross-section of a polishing brush employed
in a polishing apparatus according to a second embodiment of the invention;

FIG. 9 is a perspective view showing a support plate of a related art field;

FIC 10 is a view seen from the rear of an advancement direction when an end edge
of a metal ring is polished by the bristle tips of a polishing brush’; and

FIG. 11A is a view seen from a metal ring side and FIG. 11B is a view seen from the

side when an end edge of a metal ring is polished by the bristle tips of a polishing brush.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] Embodiments of the invention will be described in détail below on the basis
of FIGS. 1 to 8. A polishing apparatus 1 according to a first embodiment of the
invention is used to polish a work biece, for example an end edge 12 of a metal ring 2
used in a power transmission belt of a CVT, into a predetermined R shape, and includes a
ringArotation device (not shown) that holds the metal ring 2 and rotates the metal ring 2 in
a circumferential direction, columnar polishing brushes 3, 3a that polish the end edge 12
of the metal ring 2 by bringing bristle tips thereof into contact with the end edge 12 as the
bristle tips pass the end edge 12, a holding plate 4 on which a plurality of the polishing
brushes 3, 3a stand upright at intervals in a circumferential direction and which holds one
end portion of each polishing brush 3, 3a, and a suppreséion portion 15 to 18 for
suppressing deformation of the bristle tips of the respective polishing brushes 3, 3a when
the end edge 12 of the metal ring 2 is polished. Here, the polishing apparatus 1 is

provided with two polishing brush units 10a, each of which is constituted by the
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polishing brushes 3, 3a, the holding plate 4, and the suppression portion 15 to 18, and
these polishing brush units 10a are disposed in close proximity. Note that the ring
rotation device and the holding plate 4 are identical to those of the conventional example,
and hence description thereof has been omitted.

[0023] Next, a suppression portion 15 according to the first embodiment will be
described on the basis of FIGS. 1 and 2. The suppression portion 15 according to the
first embodiment is constituted by a support plate 6a provided with a plurality of through
holes 5 into which the columnar polishing brushes 3 are inserted, for adjusting a bristle
length of the polishing brushes 3 extending from the through holes 5 and suppressing
splaying of the polishing brushes 3, and wall portions 25 that stand upright from one side
face of the support plate 6a on the left and right sides of the through holes 5 in an
advancement diréction of the polishing brush 3.

[0024) The support plate 6a is formed in a disc shape having a substantially
identical diameter to the hdlding platc 4. Further, the through holes 5 into which the
plurality of polishing brushes 3 extending from the holding plate 4 are inserted are
formed on an outer peripheral part of the support plate 6a in positions corresponding
respectively to the polishing brushes 3. Further, as shown in FIG. 2, a large-diameter
insertion hole 11 formed in the center of the support piate 6a and a plurality of (four in
FIG. 2) small-diameter insertion holes 12 formed around the large-diameter insertion hole
11 are provided for fixing an elevator rod. Furthei’rnore, a plurality of (eight in FIG. 2)
insertion holes 13 are formed on an inner peripheral side of the through holes 5 at
intervals in a circumferential direction to fix a pldrality of guide rods. When the
elevator rod is driven, the support plate 6a is capable of moving in the axial direction of
the polishing brushes 3 and can be fixed in a predetcn'nined’ position.

[0025] The wall portions 25 respectively stand upright on the left and right sides of
the advancement direction of the polishing brush 3 such that one side face of each wall
portion 25 forms a continuation of an inner wall face of the through holes 5 on the left
and right sides of the advancement direction. Further, the wall portion 25 on the inner

peripheral side of the through holes 5 extends in a discontinuous arc shape to avoid the
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insertion holes 13 for fixing the guide rods. The wall portion 25 on the outer peripheral
side of the through holes 5, on the other hand, extends in a circular shape around an outer
peripheral edge of the support plate 6a. Note that in the first embodiment, the height of
each wall portion 25 is set at approximately 2 mm to 5 mm from one end side of the
support plate 6a.

(0026] An action of the polishing apparatus 1 employing the suppression portion
15 according to the first embodiment will now be described. To polish the end edge 12
of the metal ring 2 using the polishing apparatus 1, first, the metal ring 2 is attached to
the ring rotation device such that the metal ring 2 straddles a part of the two polishing
brush units 10a, 10a and the end edge 12 thereof faces the bristle tips of the polishing
brushes 3. At the same time, the support plate 6a of each polishing brush unit 10a is
moved to the bristle tip side of the polishing brushes 3 and fixed into position such that
the bristle tips of the polishing brushes 3 project from the respective through holes 5 in
the support plate 6a by approximately 5 mm to 20 mm. Note that the end edge 12 of the
metal ring 2 and the bristle tips of the polishing brush 3 are disposed with an overlap of
approximately 1 mm.

[0027] The ring rotation device and the holding plate 4 are then driven to rotate,
whereby the metal ring 2 is rotated m the circumferential direction (a direction indicated
by an arrow in FIG. 1: a counter-clockwise direction), and the respective holding plates 4
of the polishing brush units 10a rotate (in a direction indicated by an arrow in FIG. 1: a
clockwise direction) such that the polishing brushes 3 revolve. Thus, the polishing
brush 3 contacts the end edge 12 of the metal ring 2 while passing the end edge 12, and
as a result, the end edge 12 of the metal ring 2 is polished to a predetermined curvature.
During polishing, splaying of the bristle tips of the polishing brush 3 to the left and right
sides of the advancement direction is restricted by the wall portions 25 provided on the
support plate éa of the suppression portion 15 according to the first embodiment. As a
result, deformation of the bristle tips of the polishing brush 3 is suppressed and partial
wear of the bristle tips is prevented.

[0028] Next, a suppression portion 16 according to a first modified example of the
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first embodiment will be described on the basis of FIGS. 1, 3 and 4. The suppression
portion 16 according to this modified example includes a support plate 6b provided with
a plurality of through holes 5a into which columnar polishing brushes 3 are inserted, for
adjusting the bristle length of the polishing brushes 3 extending from the through holes
S5a and suppressing splaying of the polishing brushes 3, wherein the through holes 5a
provided in the support plate 6b are respectively formed such that the height of an inner
wall surface thereof on the left and right sides of the advancevment direction of the
polishing brush 3 is higher than the height of the inner wall surface on the front and rear
sides of the advancement direction. Note that in this modified example, .a difference
between the highest end portion and the lowest end portion of the inner wall surface of
each through hole 5a is set at approximately 2 mm to 5 mm.

[0029] As shown in FIG 3, a recess portion 28 is formed in the suppression portion
16 according to the first modified example of the first embodiment around the formation
site of the through holes 5a (in a circumferential direction), and a diametrical direction
cross-section of the recess portion 28 is formed in an arc shape. As a result, the through
holes 5a are formed such that the inner wall surface height thereof on the left and right
sides of the advancement direction of the polishing brush 3 is greater than the inner wall
surface ﬁeight on the front and rear sides of the advancement direction. Further, in a
suppression portion 16 according to a second modified example of the first embodiment,
as shbwn in FIG 4, an outer peripheral site 26 of the support plate 6b in which the
through holes Sa are formed projects to the metal ring 2 side, and the outer peripheral site
26 is formed to be thicker than the thickness of a central site 265. In the.outer

peripheral site 26, groove portions 27 having a substantially rectangular diametrical

- direction cross-section are formed respectively in the wall portions between adjacent

through holes 5a, Sa.  As a result, the through holes 5a are formed respectively such that
the inner wall surface height thereof on the left and right sides of the advancement
direction of the polishing brush 3 is greater than the inner wall surface height on the front
and rear sides of the advancement direction.

[0030] The support plate 6b of the suppression portion 16 according to the first and
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second modified examples is formed by removing the wall portions 25 from the support
plate 6a of the suppression portion 15 according to the first embodiment and providing
the through holes 5a in the manner described above. All other constitutions are similar
to those of the support plate 6a of the suppression portion 15 according to the first
embodiment.

[0031] Actions of the polishing apparétus 1 employing the suppression portion 16
according to the first and second modified examples will now be described. Note that
processes up to the start _of the process to polish the end edge 12 of the metal ring 2 using
the polishing brushes 3 are identical to those of the polishing apparatus 1 employing the
suppression portion 15 according to the first embodiment, and therefore description‘of
these processes has been omitted. In the suppression portion 16 according to the first
and second modified examples, when the support plate 6b is fixed to each polishing
brush 3 at a predetermined position in the axial direction of the polishing brush 3, the
length of a portion of the bristle tip in each of bristle groups on the right and left sides in
the advancement direction of the polishing brush 3 (refer to the reference numeral 30 in
FIG. 8), the portion protruding from the through hole 5a of the support plate 6b, is shorter
than the length of a portion of the bristle tip in the substantially central group (refer to the
reference numeral 31 in FIG. 8), the portion permding from the through hole 5Sa. Thué,
it is possible to increase a restraining force that is applied to the bristle tips in the bristle
groups on the right and left sides in the advancement direction of the polishing brush 3
when the end edge 12 of the metal ring 2 is polished by the pdlishing brush 3.
Therefore, it is possible to restrict diagonally rearward splaying the bristle tips in the
groups on the right and left side in the advancement direction of the polishing brush 3.
As a result, deformation of the bristle tips of the polishing brush 3 is suppressed and
uneven wear of the bristle tips is prevented.

[0032] Next, a suppression portion 17 according to a third modified example of the
first embodiment will be described on the basis of FIGS. 1 and 5. The suppression
portion 17 according to this modified example includes a support plate 6¢ provided with

a plurality of through holes 5a into which columnar polishing brushes 3 are inserted, for
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adjusting the bristle length of the polishing brushes 3 extending respectively from the
through holes 5a and suppressing splaying of the polishing brushes 3, and wall portions
25 that stand upright from one side face of the support plate 6¢ on the left and right sides
of the through holes 5a in the advancement direction of the polishing brush 3. The
through holes 5Sa are respectively formed such that the height of an inner wall surface
thereof on the left and right sides of the advancement direction of the polishing brush 3 is
greater than the height of the inner wall surface on the front and rear sides of the
advancement direction.

[0033) More specifically, first, an outer peripheral site 26 of the support plate 6¢ in
which the through holes 5a are formed is caused to project slightly to the metal ring 2
side, and in the outer peripheral site 26, groove portions 27 having a substantially
rectangular diametrical direction cross-section are formed respectively in the wall
portions between adjacent through holes Sa, 5a.  As a result, the through holes 5a are
formed respectively such that the inner wall surface height thereof on the left and right
sides of the advancement direction of the polishing brush 3 is greater than the inner wall
surface height on the front and rear sides of fhe advancement direction. Further, the
wall portions 25 respectively stand upright on the left and right sides of the advancement
direction of the polishing brush 3 such that one side face of each wall portion 25 forms a
continuation of the inner wall surface of the through holes 5a on the left and right sides
of the advancement direction. Note that the wall portion 25 on‘the inside of the through
holes 5a extends in a discontinuous arc shape fo avoid the insertion holes 13 for fixing
the guide rods. The wall portion 25 on the outside of the through holes 5a, on the other
hand, extends in a circular shape around an outer peripheral edge of the support plate 6c.
The suppression portion 17 according to the third modified example is a combination of
the suppression portion 15 according to the first embodiment and the suppression portion
16 according to the second modified example. Note that in the third modified example,
a difference between a tip end portion of each wall portion 25 and a lowest end portion of
the-inner wall surface of each through hole 5a (a bottom portion of the groove portion 27)

is set at approximately 2 mm to 5 mm.
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{0034) The actions of the polishing apparatus 1 employing the suppression portion
17 according to the third modified example are substantially identical to the actions of
the polishing apparatus 1 employing the suppression portions 15 and 16 according to the
first embodiment and the first and second modified examples, apart from a slight
difference in a restraining force applied to bristle groups on the left and right sides of the
advancement direction of the polishing brush 3.

[0035] Next, a polishing brush 3a and a suppression portion 18 according to a
fourth modified example will be described on the basis of FIGS. 6 and 7. In the fourth
modified example, the polishing brushes 3a have a substantially rectangular orthoaxial

cross-section and are disposed in the holding plate 4 such that a thickness thereof in the

advancement direction of the polishing brush 3a is substantially constant. More

speciﬁcaily, the polishing brushes 3a are disposed at predetermined intervals in a
circumferential direction of the outer peripheral portion of the holding plate 4 and
oriented such that the thickness thereof is substantially constant in the circumferential
direction. FIG. 7 shows a support plate 6d employing the suppression portion 18
according to the fourth modified example. In the support plate 6d, a plurality of
substantially rectangular through holes 5b, into which the polishing brushes 3a having a
substantially rectangular orthoaxial cross-section are respectively inserted, are formed at
predetermined intervals in the circumferential direction. Note that the guide rod
insertion holes 13 and the elevator rod insertion hole 12 provided in the support plates 6a,
6b and 6¢ shown in FIGS. 2 to 5 have been omitted from the illustration of the support
plate 6d shown in FIG. 7. The suppression portion 15, 16, or 17 according to the first to
third modified examples described above may be applied to the suppreésion portion 18
according to the fourth modified example.

[0036] Next, a polishing apparatus la according to a second embodiment of the
invention will be described on the basis of FIGS. 1 and 8. The polishing apparatus la
according to the second embodiment includes a ring rotation device (not shown) that
holds the metal ring 2 and rotates the metal ring 2 in a circumferential direction,

columnar polishing brushes 3b that polish an end edge 12 of the metal ring 2 by bringing
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bristle tips thereof into contact with the end edge 12 as the bristle tips pass the end edge
12, a holding plate 4 on which a plurality of the polishing brushes 3b stand upright at
intervals in a circumferential direction and which holds one end portion of each polishing
brush 3b, and a support plate 6 having through holes 5 into which the polishing brushes
3b are respectively inserted, for adjusting a bristle length of the polishing brushes 3b
extending from the through holes 5 and suppressing splaying of the polishing brushes 3b.
Hence, the polishing apparatus 1a is provided with two polishing brush units 10b, each of
which is constituted by the polishing brushes 3b, the holding plate 4, and the support
plate 6, and these two polishing brush units 10b are disposed in close proximity. Note
that the ring rotation device, the holding plate 4, and the support plate 6 are identical to
their counterparts in the related art field, and hence description thereof has been omitted.

[0037]) As shown in FIG. 8, the rigidity of the polishing brush 3b differs according
to region on the orthoaxial cross-section thereof such that the rigidity of bristle groups 30,
30 on the left and right sides of the advancement direction of the polishing brush 3b is
greater than the rigidity of a substantially central bristle group 31. The regional rigidity
of the polishing brush 3b may be set by applying different materials to the bristle groups
30 on the left and right sides of the advancement direction of the polishing brush 3b and
the bristle group 31 substantially in the center of the advancement direction, for example.
Alternatively, the regional rigidity of the polishing brush 3b may be set by forming the
bristle groups 30 on the left and right sides of the advancement direction of the polishing
brush 3b from bristle units having a large diameter and forming the bristle group 31
substantially in the center of the advancement direction from bristle units having a small
diameter, for example. Further, the regional rigidity of the polishing brush 3b may be
set by applying different orthoaxial sectional shapes to the bristle units of the bristle
groups 30 on the left and right sides of the advancement direction of the polishing brush
3b and the bristle units of the bristle group 31 substantially in‘ the center of the
advancement direction, for example.

[0038] Note that the methods described above for setting the regional rigidity of the

polishing brush 3b may be employed singly or in combination.  Further, in the polishing
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apparatus 1a according to the second embodiment, the support plate 6 shown in FIG. 1 or
9 is employed, but as long as the desired restraining force can be provided in the
polishing brushes 3b, the support plate 6 does not necessarily have to be employed.
Furthermore, in the polishing apparatus la according to the second embodiment, the
support plate 6 shown in FIG. 1 or 9 is employed, but instead of the support plate 6, the
suppression portions 15 to 18 employed in the polishing apparatus 1 according to the first
embodiment may be employed.

[0039) The actions of the polishing apparatus la according to the second
embodiment are substantially identical to the actions of the polishing apparatus 1
according to the first embodiment, apart from a slight difference in the restraining force
applied to the respective bristle groups (see reference numeral 30 in FIG 8) on the left
and right sides of the advancement direction of the polishing brushes 3, 3a, 3b.

[0040]) As described above, first, the polishing apparatus 1 according to the first
embodiment of the invention includes the suppression portion 15 to 18 for suppressing
deformation of the bristle tips of the polishing brush 3, 3a, and therefore, when the end
edge 12 of the metal ring 2 is polished, diagonally rearward splaying of the bristle tips of
the polishing brush 3, 3a from the left and right sides of the advancement direction is
restricted, whereby deformation of the bristle tips of the polishing brush 3, 3a is
suppressed. Further, in the polishing apparatus 1a according to the second embodiment
of the invention, the rigidity of the polishing brush 3b differs according to region on the
orthoaxial cross-section thereof such that the rigidity of the bristle groupé 30, 30 on the
left and right sides of the advancement direction of the polishing brush 3b is greater than
the rigidity of the substantially central bristle group 31, and therefore, when the end edge
12 of the metal ring 2 is polished, diagonally rearward splaying of the bristle tips of the
polishing brush 3b from the left and right sides of the advancement direction is restricted,
whereby deformation of the bristle tips of the polishing brush 3b is suppressed. As a
result, partial wear of the polishing brush 3, 3a, 3b is suppressed, leading to an
improvement in the durability of the polishing brush 3, 3a, 3b. Moreover, the contact

area between the bristle tips of the polishing brush 3, 3a, 3b and the end edge 12 of the
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metal ring 2 does not vary from the initial polishing stage, and therefore the end edge 12
of the metal ring 2 can be polished with a high degree of precision.

{0041] Note that in the polishing apparatuses 1, 1a according to the first and second
embodiments of the invention, a slight difference occurs in the restraining force applied
to the bristle groups 30 on the left and right sides of the advancement direction of the
polishing brush 3, 3a, 3b, and therefore an embodiment having the desired restraining
force in the bristle groups 30 on the left and right sides of the advancement direction of
the polishing brush 3, 3a, 3b should be selected in consideration of the component to be
polished, the capacity of the polishing apparatus, installation costs, and so on.

[0042) Further, the polishing apparatuses 1, la according to the first and second
embodiments of the invention are employed mainly to polish the end edge 12 of the
metal ring 2 of a power transmiséion belt employed in a CVT, but may be used widely on

polishing subject components having a sharp end edge 12 that requires polishing.
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CLAIMS
1. A polishing apparatus fo‘r polishing an end edge of a work piece by bringing a bristle
tip of a polishing brush into contact with the end edge of the work piece as the bristle tip
passes the end edge of the work piece, comprising:

a support plate having a through hole into which the polishing brush is inserted; and

a suppression portion that is provided at the support plate and suppresses a

deformation of the bristle tip of the polishing brush when the work piece is polished.

2. The polishing apparatus according to claim 1, wherein the suppression portion is
constituted by wall portions that stand upright respectively from one side face of the

support plate on left and right sides of the through hole in the advancement direction of the

polishing brush.

3. The polishing apparatus according to claim 1, wherein in the suppression portion, the
through hole is formed such that a height of an inner wall surface on the left and right sides
of the advancement direction of the polishing brush is greater than the height of the inner

wall surface on the front and rear sides of the advancement direction of the polishing

brush.

4. The polishing apparatus according to claim 1, wherein:
the polishing brush has a substantially rectangular orthoaxial cross-section; and

the polishing brush ibs disposed such that a thickness thereof in the advancement

direction is substantially constant.

5. The polishing apparatus according to claim 1, wherein:

the suppression portion is constituted by wall portions that stand upright respectively
from one side face of the support plate on left and right sides of the through hole in the
advancement direction of the polishing brush; and

in the suppression portion, the through hole is formed such that a height of an inner
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wall surface on the left and right sides of the advancement direction of the polishing brush
is greater than the height of the inner wall surface on the front and rear sides of the

advancement direction of the polishing brush.

6. A polishing apparatus for polishing an end edge of a work piece by bringing a bristle
tip of a polishing brush into contact with the end edge of the work piece as the bristle tip

passes the end edge of the work piece,

wherein the polishing brush is constituted such that on an orthoaxial cross-section of
the polishing brush, a rigidity of bristle groups on left and right sides of an advancement

direction of the polishing brush is greater than a rigidity of a substantially central bristle

group.

7. The polishing apparatus according to claim 6, wherein the regional rigidity of the

polishing brush is set according to a material of a bristle unit of the polishing brush.

8. The polishing apparatus according to claim 6, wherein:

a bristle unit of the polishing brush takes a substantially circular shape on an

orthoaxial cross-section of the polishing brush; and

the regional rigidity of the polishing brush is set according to an outer diameter of the

bristle unit of the polishing brush.

9. The polishing apparatus according to claim 6, wherein the regional rigidity of the

polishing brush is set according to an orthoaxial sectional shape of a bristle unit of the

polishing brush.

10. The polishing apparatus according to any one of claims 1 to 9, wherein the work piece

is a metal ring of a power transmission belt employed in a continuously variable

transmission.
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11. The polishing apparatus according to claim 1, wherein the through hole of the support

plate is a substantially rectangular thorough hole.
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