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DESCRIPTION

DISC LOADING MECHANISM OF DISC APPARATUS

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a disc apparatus for
a CD player or the like, and more particularly to a disc
loading mechanism for transporting a disc to a reproduction.
position or ejecting a disc at the reproduction position to
the outside of an apparatus.

2. Description of the Related Art

An example of a conventional disc loading mechanism is
shown in Fig. 13. A disc motor 1, a disc guide 5, and a
support shaft 3a are fixed to an unrepresented reproduction
wnit chassis. A clamper holder 7 supports a clamper 6
movable up and down in a predetermined clearance range, the
clamper holder being raised or lowered by an unreprésented
drive mechanism.

A turntable 2 is fixed to the rotary shaft of the disc
motor 1. A roller arm 3 pivotally supported by the support
shaft 3a is energized. in the clockwise direction by an
unrepresented spring. The roller arm 3 is energized in the
counter-~clockwise direction against the force of the spring .
by an unrepresented drive mechanism. A rubber roller 4

rotatively supported by the roller arm 3 is rotated by an
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unrepresented drive mechanism.

As a disc 10 is inserted from the right side as viewed
in Fig. 2, this disc insertion is detected with an
unrepresented detector, and a motor of the drive mechanism
for the rubber roller 4 rotates to rotate the rubber roller
4 in the counter-clockwise direction and transport the disc
10 in pressure contact with the disc guide 5 to the left
Qide. When an unrepresented detector detects that the disc
10 is transported to the posifion where the disc 10 abuts
on a disc stopper 7a projected from the clamper holder 7
above the turntable 2, the motor of the drive mechanism for
the rubber roller 4 stops and the clamper holder 7 is
lowered to squeeze the disc 10 with the clamper 6 and place
it on the turntable 2. Thée clamper 6 is attracted by a
magnetic force of the turntable 2 to clamp the disc 10 with
the turntable 2. In this case, the clamper 6 and clamper
holder 7 are not in contact with each other so that the
disk 10 can be rotated by the disc motor and a reproduction
ready state starts.

After the reproduction, the clamper holder 7 is raised
and the roller_arm 3 is rotated in the clockwise direction
so that the rubber roller 4 makes the disc 10 in pressure
contact with the disc guide 5. The rubber roller 4 further
rotates in the clockwise direction to eject the disc 10 out

of the apparatus.
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With the conventional disc loading mechanism described
above, however, since the disc 10 is transported toward the
intermediate position between the clamper 6 and turntable
2, one side of the disc 10 is squeezed between the disc
gﬁide 5 and rubber roller 4 and supported in a cantilever
way. If the apparatus vibrates, the disc 10 also vibrates
and abuts on the turntable 2 so that the. disc 10 may be
damaged. In order to prevent the disc from abutting on the
turntable 2 even if the disc 10 vibrates, a space between
the turntable 2 and clamper 6 is required to be made broad,
which increases the height of the apparatus. Furthermore,
the position of the circumferential edge of the disc 10
cannot be stabilized while the disc 10 is loaded, so that
the disc 10 may enter under the disc stopper 7a without

being stopped with it.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a disc
loading mechanism for a disc reproduction apparatus capable
of stabilizing the position of the circumferential edge of
a disc and preventing +the disc from abutting on a
turntable.

It is another object of the present invention to
provide a disc loading mechanism capable of zreliably

stopping a disc at the home position with a disc stopper
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while the disc is ."‘transported to the reproduction position.

It is a further object of the present invention to
provide a disc loading mechanism capable of preventing a
disc from being engaged with a turntable or the like and
from not being ejected, at the start of a disc eject
operation.

In a disc loading mechanism for a disc reproduction
apparatus of this invention in which a disc squeezed
between a disc guide and a disé roller is loaded while the
roller is rotated, a disc contact surface of the disc guide
is slanted so that the disc is spaced from a turntable
along a disc transport direction when the disc is loaded.

In a disc loading mechanism for a disc reproduction
apparatus of this invention in which a disc squeezed
between a transport roller and a disc guide is transported
by a rotation of the transport roller to a reproduction
position above a turntable or from the reproduction
position to an outside of the apparatus and a clamper is
lowered above the turntable to clamp the disc, when the
clamper is raised to unclamp the disc, a disc holding
menber raises a circumferential edge of the disc.

In a disc loading mechanism for a disc reproduction
apparatus .of this invention in which a disc squeezed
between a transport roller and a disc guide is transported

by a rotation of the transport roller to a reproduction
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position above 4@ ‘turntable or from the reproduction
position to an outside of the apparatus and a clamper is
lowered abové the turntable to clamp the disc, a disc
stopper for position-aligning the disc at the reproduction
position is provided with a slanted portion, and when the
clamper is raised to unclamp the disc, the disc stopper
moves toward the disc and raises a circumferential edge of
the disc.

In a disc loading mechanism for a disc reproduction
apparatus of +this invention in which a disc squeezed
between a transport roller and a disc guide is transported
by a rotation of the transport roller to a reproduction
position above a turntable or £from the reproduction
position to an outside of the apparatus, and a clamper is
lowered above the +turntable to clamp the disc, a disc
stopper for position-aligning the disc at the reproduction
position is provided with a flange under the disc stopper,
and when the disc stopper stops +the disc at the
reproduction portion, the flange prevents the disc from
entering under the disc stopper.

In a disc loading mechanism for a disc reproduction
apparatus of this invention in which a disc squeezed
between a transport roller and a disc guide is transported
by a rotation of the transport roller to a reproduction

position above a turntable or from the reproduction
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position to an ou£;ide of the apparatus and a clamper is
lowered above the turntable to clamp the disc, a disc
stopper rotatively mounted on a chassis for position-
aligning the disc at the reproduction position is provided
with a flange under the disc stopper and a slanted portion
at a partial area of the disc stopper, when the disc
stopper stops the disc at the reproduction portion, the
flange prevents the disc from entering under the disc
stopper and when the clamper is faised to unclamp the disc,
the disc stopper rotates to raise a circumferential edge of

the disc with the slanted portion.

BRIEF DESCRIPTION OF THE DRAWINGS

‘Fig. 1 is a side view partially in cross section
showing the main part of a disc reproduction appar’étus
according to a first embodiment of the invention.

Figs. 2A and 2B are side views showing a disc loading
mechanism for a disc reproduction apparatus according to a
second embodiment of the invention.

Figs. 3A and 3B are side views showing another state
of ‘the disc loading mechanism.

Fig. 4 is a plan view of the disc loading mechanism
shown in Fig. 3B.

Fig. 5 is a plan view showing another state of the

disc loading mechanism shown in Fig. 4.
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Fig. 6 is a plan view showing another state of the
disc loading mechanism shown in Fig. 4.

Fig. 7 is a plan view showing another state of the
disc loading mechanism shown in Fig. 4.

Fig. 8 is a perspective view of a disc stopper used by
the disc loading mechanism shown in Figs. 2A and 2B.

Fig. 9 is a side view of a disc loading mechanism for
a CD player according to a third embodiment of the
invention.

Fig. 10 is a perspective view showing a disc stopper
used by the disc loading mechanism shown in Fig. 9.

Fig. 11 is a perspective view showing another disc
stopper used by the disc loading mechanism shown in Fig. 9.

.Fig. 12 is a perspective view showing another disc
stopper used by the disc loading mechanism shown in Fig. 9.

Fig. 13 is a side view partially in cross section

showing the main part of a conventional disc reproduction

‘apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A disc :eproduction apparatus according to an
embodiment of the invention will be described with
reference to the accompanying drawing. Fig. 1 shows a disc
reproduction apparatus according to the embodiment of the

invention. A disc motor 1, a disc guide 5, and a support

e
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shaft 3a shown.in‘Fig. 1 are fixed to an unrepresented
reproduction unit chassis. The disc guide 5 is slanted so
that the left side thereof is made high. A clamper holder
7 supports a clamper 6 movable up and down in a
predetermined clearance range, the clamper holder being
raised or lowered by an unrepresented drive mechanism.

A turntable 2 is fixed to the rdtary shaft of the disc
motor 1. A roller arm 3 pivotally supported by the support
shaft 3a is energized in the clockwise direction by an
unrepresented spring. The xroller arm 3 is energized in the
counter-clockwise direction against the force of the spring
by an unrepresented drive mechanism. A rubber roller 4
rotatively supported by the roller arm 3 is rotated by an
unrepresented drive mechanism.

As a disc 10 is inserted from the right side as vi&wed
in Fig. 2, this disc insertion is detected with an
unrepresented detector, and a motor of the drive mechanism
for the rubber roller 4 rotates to rotate the rubber roller
4 in the counter-clockwise direction and transport the disc
10 in pressure contact with the disc guide 5 to the left
side. In this case, the'disc.lo is slanted in conformity
with the slanted disc guide 5 and becomes higher along the
transport direction. Therefore, the circumferential edge
of the disc 10 abuts on the clamper holder 7.

When an unrepresented detector detects that the disc
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10 is transported' to the position where the disc 10 abuts
on a disc stopper 7a projected from the clamper holder 7
above the turntable 2, the motor of the drive mechanism for
the rubber roller 4 stops and the clamper holder 7 is
lowered to squeeze the disc 10 with the clamper 6 and place
it on the turntable 2. The clamper 6 is attracted by a
magnetic force of the turntable 2 to clamp the disc 10 with
the turntable 2. In this case, the clamper 6 and clamper
holder 7 are not in contact with each other so that the
disc 10 can be rotated by the disc motor and a reproduction
ready state starts;

After the reproduction, the clamper holder 7 is raised
and the roller arm 3 is rotated in the clockwise direction
so that the rubber roller 4 makes the disc 10 in pressure
contact with the disc guide 5. The rubber roller 4 further
rotates in the clockwise direction to eject the disc 10 out
of the apparatus.

With the above structure, the circumferential edge of
the disc 10 abﬁts on the clamper holder 7 during the disc
loading and the position of the edge is stabilized. It is
therefore possible to prevent the disc 10 from abutting on
the turntable 2 and'being damaged.

The embodiment has the structure described above.
However, the invention is not 1limited thereto. The

turntable may be disposed under the disc motor to load a
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disc under the diéb motor. Similarly, a disc may be loaded
on the right or left side of the disc motor.

A disc loading mechanism for a disc reproduction
apparatus such as a CD player according to the second
embodiment of +the invention will be described with
reference to Figs. 2B to 8. Figs. 2a, 2B, 3A,and 3B are
side views of the disc loading mechénism, and Figs. 4 to 7
are plan views of the disc loading mechanism partially in
a transparent view. A disc ﬁotor 1 and a disk guide 5
shown in the drawings are fixed to an unrepresented
reproduction unit chassis. A turntable 2 is fixedly
connected to a rotary shaft of the disc motor 1.

AR clamper holder 7 is raised or lowered by an
unrepresented lift mechanism supported by the reproduction
unit chassis. A clamper 6 is placed on the clamper holder
7. A transport roller 4 is pivotally supported by thé
reproduction unit chassis and also rotatively supported by
an unrepresented arm which is rotated by an unrepresented
drive mechanism. The transport roller 4 is rotated by an
unrepresented drive mechanism.

Disc stoppers 8 are pivotally supported by the
reproduction unit chassis, and are energized by springs.
The disc stopper 8 is rotated by an unrepresented drive
mechanism or by a disc 10. An unrepresented lock mechanism

for stopping the rotation of the disc stopper 8 is mounted

10
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on the reproduction unit chassis.

Fig. 2A shows the transport state of the disc 10 to a
reproduction position above the turntable 2 or the
transport state of the disc 10 from the reproduction
position to the outside of the apparatus. The transport
roller 4 is energized toward a disc guide 5. The transport
roller 4 in pressure contact with the disc 10 transports
the disc 10 while it is rotated in the counter-clockwise
direction or clockwise direction. The lower surface of the
disc guide 5 is inclined so that the disc 10 is also
inclined in conformity with the inclined surface of the
disc guide 5. It is therefore possible to transport the
disc 10 without being abutted on a projection such as the
turntable 2.

Fig. 3B shows the state wherein the circumferential
edges of the disc 10 abuts on the disc stoppers 8. The
contact areas of the disc stoppers 8 are spaced from a disk
transport center line as shown in Figs. 4 and 5. In Figs.
2A, 2B, 3A, and 3B, the disc stoppers 8 are shown near at
the circumferential edge.

Fig. 4 shows the state wherein a small diameter disc
(8 cm CD) is transported to abut on the disc stoppers 8.
Fig. 5 shows the state wherein a large diameter disc (12 cm
CD) is transported to abut on the disc stoppers 8. While

the disc 10 is transported to the reproduction position, an

11
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unrepresentad disé%iminator discriminates between the large
and small diameter discs. When the small diameter disc is
transported, the disc stoppers 8 are in a locked state and
the small diameter disc stops at the reproduction position-
as shown in Fig. 4.

When the large diameter disc is transported, the lock
state of the disc stoppers 8 is released so that they are
rotated to a large diameter disc stop position shown in
Fig. 6 while they are pushed.by the disc 10. At this
position, the disc stoppers 8 are stopped by a lock
mechanism to thereby align the large diameter disc at the
reproduction position.

As an unrepresented detector detects that the disc is’
transported to the reproduction position, the clamper
holder 7 is lowered to place the clamper 6 on the turntable
2. The clamper 6 is attracted by a magnetic force of the
turntable 2 so that the disc 10 is squeezed between ‘the
clamper 6 and turntable 2.

Next, the transport roller 4 is lowered and spaced
apart from the disc 10, whereas the disc stoppers 8 are
rotated and spaced from the disc 10. The disc clamp is
completed in +this state and the disc 10 takes a
reproduction ready state to be rotated by the disc motor 1.
The disc reproduction state is shown in Fig. 3A and 7.

The disc unclamping and ejecting are performed with

12




10

15

20

25

WO 99/08274 ) PCT/JP98/03405

reversed operatioﬁs of the operations described above.
Specifically, the transport roller 4 moves near to the disc
10 and becomes in pressure contact with the disc 10 while
the roller 4 is rotated, in order to eject the disc 10 as
shown in Fig. 3B. Next, the clamper holder 7 is raised to
separate the clamper 6 from the turntable 2. In this
state, the roller 4 ejects the disc 10 out of the apparatus
as shown in Fig. 2A.

Next, a disc loading mechanism for a disc reproduction
apparatus such as a CD player according to the third
embodiment of +the invention will be described with
reference to Figs. 9 and 10. With the disc loading
mechanism of the second embodiment described above,
however, it can be though of that if the circumferential
edge of the disc vibrates because of vibration of the
apparatus when the disc 10 abuts on the disc stoppers 8 to
be position aligned, the circumferential edge of the disk
may enter under the disc stoppers 8 and that disc cannot be
stopped at the home position. It can also be thought of
that as shown in Fig. 3B, when thé ejection operation of
the disc 10 starts, if the transport roller 4 is made in
pressure contact with the disc after the clamp holder 7 is
raised, there is a period while thg disc 10 is made free.
From this reason, the transport roller 4 is first made in

pressure contact with the disc. However, in this case, the

13
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disk 10 lowered b;’the clamper 6 receives a transport force
so that the disc 10 engages with the turntable 2 and cannot
be ejected. Fig. 9 is a side view of a disc loading
mechanism for a disc reproduction apparatus such as a CD

player of the third embodiment, and Fig. 10 is a
perspective view showing a disc stopper used by the disc
loading mechanism. Aas shown in Fig. 10, a disc stopper 8
has a taper or slanted portion 8a at its abut area on a
disc. The other structure is the same as the disc loading
mechanism described with Figs. 22 t6 7.

with this structure of the disc stopper 8, at the
start of ejecting a disc 10 shown in Fig. 9, the disc
stopper 8 rotates and raises the circumferential edge of"
the disc 10 with its slanted portion Ba. Therefore, it is
possible to prevent the disc 10 from being engaged with the
turntable 2 and from not being ejected.

Fig. 11 is a perspective view showing a disc stopper
used by a disc loading mechanism for a disc reproduction
apparatus such as a CD player, according to the fourth
embodiment of the invention. As shown in Fig. 11, a disc
stopper 8 has a flange 8b below at its cylindrical abut
area on a disc. The other structure is the same as the
disc loading mechanism described with Figs. 2A to 7.

With this structure of the disc stopper 8, even if the

disc 10 vibrates as it is transported toward the

14
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reproduction position and abuts on the disc stoppers 8, the

disc is engaged with the flange 8b and does not enter under.

the disc stoppers 8.

Fig. 12 is a perspective view showing a disc stopper
used by a disc loading mechanism for a disc reproduction
apparatus such as a CD player, according to the fourth
embodiment of the invention. As shown in Fig. 12, a disc
stopper 8 has a flange 8b below at its cylindrical abut
area on a disc and also has a taper or slanted portion 8a

at a partial area of the cylindrical abut area. The other

- structure is the same as the disc 1loading mechanism

described with Figs. 2A to 7.

With this structure of the disc stopper 8, even if the
disc 1 wvibrates as it is transported +toward the
reproduction position and abuts on the disc stoppers 8, the
disc is engaged with the flange 8b and does not enter under
the disc stoppers 8. Furthermore, at the start of ejecting
a large diameter disc shown in Fig. 6, the disc stopper 8
rotates and raises the circumferential edge of the disc 10
with its slanted portion Ba. Therefore, it is possible to
prevent the disc 10 from being engaged with the turntable
2 and from not being ejected.

In each of the above embodiments, while the rubber
roller 4 rotates, it transports the disc 10 whose non-

record surface is in pressure contact with the disk guide

15
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5. The disc guiae 5 is therefore preferably made of a
material which does not scratch the non-record surface of
the disc 10, such as a hard metal plate with a smooth
surface which does not damage the non-record surface of the
disc 10 and leave any scratch dusts thereon. Since a disc
guide holder of a conventional apparatus is not necessary,
the number of components can be reduced and the manufacture
cost can be lowered. In the disc loading mechanism of
each of the above embodiments ,. a disc guide 5 is slanted
higher toward the disc insertion direction. As the disc is
transported toward the reproduction position, the disc does
not abut on a projection such as the turntable because its
circumferential edge is raised higher.

. The embodiments have the structure described above.
The invention is not limited only to the embodiments. For
example, the disc stoppers may not be used in common for
both the large and small diameter discs, but different disc
stoppers may be used separately for the large and small
diameter discs, with the disc engaging portion or a slanted
portion being provided for each stopper. Furthermore, a
disc lift mechanism of the disc stopper may be formed
discretely relative to the disc stopper.

According to the disc loading mechanism for a disc
reproduction apparatus of this invention, the

circumferential edge of a disc will not vibrate during the

16
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disc loading. It'is therefore possible to prevent the disc
from abutting on the turntable and being damaged.

Further, since the circumferential edge of a disc will
not vibrate during the disc loading, a space between the
turntable and clamper is not required to broaden so that
the mechanism can be thinned.

Furthermore, since the position of the circumferential
edge of a disc is stabilized, the disc always abuts on the
stopper and will not enter_under the stopper.

According to the disc 1loading mechanism of this
invention, since the disc circumferential edge is raised at
the start of ejecting the disc, it is possible to prevent
the disc from being engaged with the turntable and from not
being ejected. Further, since +the apparatus is not
required to be thick in order to prevent the disc from
being engaged with the turntable, the apparatus can be
thinned.

Furthermore, even if the disc vibrates as the disc is
transported toward the reproduction position and abuts on
the disc stoppers, the disc is engaged with the flanges of
the disc stoppers so that the disc can be prevented from
entering under the disc stoppers.

The disc stoppers shown in Figs. 2A to 12 may be used
not only with the disc loading mechanism shown in Fig. 1

but also with a conventional disc loading mechanism such as

17
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a mechanism having a disc guide not slanted.

18
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* CLAIMS ‘ I"l“cl mlﬂ l"ﬂ" ”Ilsl ” [“'

1. A disc loading mechanism for a disk reproduction
apparatus comprising means (4, 5) for loading a disc by

making it be slanted.

2. A disc loading mechanism according to claim 1, wherein
said loading means comprises means (4) for transporting a
disc to a reproduction position and means (5) for slanting

the disc to be transported by said transporting means (4).

3. A disc loading mechanism according to claim 2, wherein
a turntable (2) for placing a transported disc thereon and

rotating the disk, means (6) for clamping the disc on said

. turntable, and means (7) for holding said clamping means at

a position spaced apart from said turntable are provided at
the reproduction position, and said holding means is

lowered to clamp the disc between said clamping means and

said turntable.

4. A disc loading mechanism according to claim 3, wherein
said slanting means includes a disc guide for slanting the
disc during disc loading in a direction apart from said

turntable along a disc transport direction.

_—
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5. A disc loadiné mechanism according to claim 4, wherein
the disc slanted by said disc guide is transported to the

reproduction position in a state in contact with said

holding means, and said holding means includes means (7a)

for stopping the transported disc.

6. A disc loading mechanism according to claim 4, wherein
said disc guide guides a disk whose non-record surface is
in contact with said disc guide while the disc is

transported.

7. A disc loading mechanism according to claim 6, wherein
said disc guide is made of a material which does not damage
the non-record surface and a record surface in contact with

said disc guide while the disc is transported.

8. A disc loading mechanism according to claim 2, wherein
said transporting means includes means (3, 3a, 4) for
making a non-record surface of the disc slanted by said
slanting means in pressure contact with said slanting

means.

9. A disc loading mechanism according to claim 3, wherein
when the disc is ejected from the reproduction position,

said holding means is raised to make said clamping means be

e
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spaced apart from $aid turntable.

10. A disc loading mechanism according to claim 4, further
comprising means (8) for stopping the disc slanted by said
disc guide and being transported to the reproduction

position in contact with said holding means.

11. A disc loading mechanism according to claim 10,
wherein said stopping means includes means (8a, 8b) for
raising the disc by moving upward when the disc is ejected
the disk raised by said raising means is floated over said

turntable.

12. A disc loading mechanism according to claim 11,
wherein said raising means is a slanted portion (8a) for
gradually raising the disc while said stopper means is
moved upward, said slanted portion being formed at at least

a partial area of said stopping means.

13. A disc loading mechanism according to claim 10,
wherein said raising means is a flange (8b) formed at at

least a partial area of said stopping means.

14. A disc loading mechanism for a disc reproduction

apparatus of a type that a disc (10) squeezed between a

21
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disc guide (5) and a disc roller (4) is loaded while the
roller is rotated, wherein a disc contact surface of the
disc guide is slanted so that the disc is spaced from a
turntable (2) along a disc transport direction when the

disc is loaded.

15. A disc loading mechanism for a disc reproduction
apparatus in which a disc (10) squeezed between a transport
roller (4) and a disc guide (5) is +transported by a
rotation of the transport roller (4) to a reproduction
position above a +turntable or from +the reproduction
pos;ltion to an outside of the apparatus, and a clamper (6)
is lowered above the turntable to clamp the disc, wherein
when the clamper is raised to unclamp the disc, a disc

holding member (7) raises a circumferential edge of “the

disc.

16. A disc loading mechanism for a disc reproduction
apparatus in which a disc (10) squeezed between a transport
roller (4) and a disc guide (5) is +transported by a
rotation of the transport roller to a reproduction position
above a turntable (2) or from the reproduction position to
an outside of the apparatus, and a clamper is lowered above
the turntablé to clamp the disc, wherein a disc stopper for

position-aligning the disc at the reproduction position is
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provided with a slanted portion, and when the clamper is
raised to unclamp the disc, the disc stopper moves toward

the disc and raises a circumferential edge of the disc.

17. A disc loading mechanism for a disc reproduction
apparatus in which a disc (10) squeezed between a transport
roller (4) and a disc guide (5) is transported by a
rotation of the transport roller to a reproduction position
above a turntable (2) or from the reproduction position to
an outside of the apparatus, and a clamper (6) is lowered
above the turntable to claﬁp the disc, wherein a disc
stopper (8) for position-aligning the disc at the
reproduction position is provided with a flange (8b) under
the disc stopper, and when the disc stopper stops the disc
at the reﬁroduction portion, the flange prevents the disc

from entering under the disc stopper.

18. A disc loading mechanism for a disc apparatus in which
a disc (10) squeezed between a transport roller (4) and a
disc guide (5) is transported by a rotation of the
transport roller to a reproduction position above a
turntable (2) or from the reproduction position to an
outside of the apparatus, and a clamper (6) is lowered
above the turntable to clamp the disc, wherein a disc

stopper (8) rotatively mounted on a chassis for position-
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L

aligning the disc.iat the reproduction position is provided
with a flange (8b) under the disc stopper and a slanted
portion (8a) at a partial area of the disc stopper, when
the disc stopper stops the disc at the reproduction
portion, the flange prevents the disc from entering under
the disc stopper and when the ciamper ié raised to unclamp
the disc, the disc stopper rotates to 1raise a

circumferential edge of the disc with the slanted portion.
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