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DESCRIPTION

SUPPORTING STRUCTURE OF FLOATING CHASSIS OF DISC APPARATUS

1. Field of the Invention

The present invention relates to a disc apparatus
such as CD players, and more particularly to a floating
chassis support mechanism suitable for a vehicle mount
disc apparatus.

The present invention also relates to a vehicle
mount disc reproduction apparatus in which a reproduction
unit chassis is supported in a floating state by a main
chassis with springs and dampers, and more particularly
to a lock position of the reproduction unit chassis when
a disk is unloaded or loaded.

2. Description of the Related Art

An example of the structure of a conventional
floating chassis support mechanism for vehicle mount CD
players will be described with reference to Figs. 11 to
13. A floating chassis 11 shown in Figs. 11 and 12
supports thereon a disc motor 7, a pickup 9, and a pickup
transport mechanism. The floating chassis is supported
in a floating state by a main chassis (not shown) by
dampers 4, 4, 4 and unrepresented coil springs during
disk reproducing. At least one of the dampers 4, 4, 4 is

disposed in a projection area of a disc during disk
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reproducing.

In loading/unloading a disc 15, the floating chassis
11 is locked to the main chassis by an unrepresented lock
mechanism, and the disc 15 is squeezed between a disk
guide 1 and a disc transport roller 2 and transported
between a reproduction position and a disk insert port
while the disk transport roller 2 rotates.

As the disc 15 is transported to the reproduction
position, the transport roller 2 lowers and detaches from
the disc 15 and the lock mechanism releases a lock of the
floating chassis 11. Thereafter, the disc 15 is clamped
between a turntable 8 fixedly connected to a rotary shaft
of the disc motor 7 and an unrepresented clamper and then
it is rotated. The optical pickup 9 is fed along a disc
radial direction to reproduce information from the disc.

In the above-described conventional floating chassis
support mechanism, since the damper 4 is disposed in the
projection area of the disc 15, the depth from the upper

surface of the disc 15 to the lower surface of the damper

4 is a total T

Hl + H2 + H3 as shown in Fig. 13, where
Hl is a distance from the upper surface of the disc 15 to
the upper surface of the floating chassis 11, H2 is a
thickness of the floating chassis 11, and H3 is a
thickness from the lower surface of the floating chassis

11 to the lower surface of the disc 15. Since the depth
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from the upper surface of the disc 15 to the lower
surface of the damper 4 is large, the total height of the

apparatus becomes large.

Summary of the Invention

The invention has been made under the above-
described circumstances. It is therefore an object of
the invention to provide a floating chassis support
mechanism for disc apparatuses capable of thinning the
apparatus by reducing the necessary size from the upper
surface of a loaded disc to the lower surface of a
damper.

It is another object of the invention to provide a
vehicle mount disc reproduction apparatus having the
floating chassis support mechanism described above,
capable of loading and unloading a disc with a short
transport distance.

In a floating chassis support mechanism for a disc
apparatus of this invention for supporting a floating
chassis with springs and dampers vertically from the
opposite side of a loaded disc, the dampers are disposed
outside of a projection area of the disc, and an area of
the floating chassis supported by the dampers is
retracted toward the disk side more than a lower surface

of the disc.
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In the floating chassis support mechanism, the
damper is fitted in a tubular portion of a main chassis
and a damper pusher is fitted in the main chassis to push
a bottom surface of the damper and mount the damper on
the main chassis.

In the floating chassis support mechanism, the
spring for supporting the floating chassis is fitted
around an outer wall of the tubular portion of the main
chassis, and engaged with a projection formed on the
tubular portion.

In a vehicle mount disc reproduction apparatus with
the floating chassis support mechanism of this invention
having a reproduction unit chassis supported in a
floating state by a main chassis with springs and
dampers, the reproduction unit chassis is locked to the
main chassis in a state shifted toward a disc insert port

when a disk is loaded or unloaded.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a floating chassis support
mechanism for vehicle mount CD players according to an
embodiment of the invention.

Fig. 2 is a side view showing the outline structure
of a vehicle mount CD player.

Fig. 3 is a cross sectional view taken along 3-3 in
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Fig. 1.

Fig. 4 is a perspective view of a mount for damper
of a main chassis of the vehicle mount CD player.

Fig. 5A is a plan view showing a mount for damper qf
a main chassis of the vehicle mount CD player, and Fig.
5B is an enlarged cross sectional view taken along 5B-5B
in Fig. 5A.

Fig. 6 is a cross sectional view taken along 6-6 in
Fig. 5A.

Fig. 7 is a broken view showing main parts of the
vehicle mount CD player.

Fig. B is a plan view illustrating a reproduction
state of a vehicle mount disc reproduction apparatus.

Fig. 9 is a plan view of the conventional vehicle
mount disc reproduction apparatus when a disk is loaded
or unloaded.

Fig. 10A is a plan view showing the outline
structure of a vehicle mount disc reproduction apparatus
according to an embodiment of the invention.

Figs. 10B to 10D are diagrams illustrating the
outline of the operation of a lock of a vehicle mount
disc reproduction apparatus of the invention.

Fig. 11 is a plan view showing an example of a
conventional floating chassis support mechanism for

vehicle mount CD players.
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Fig. 12 is a side view showing the outline structure
of the vehicle mount CD player.

Fig. 13 is a cross sectional view taken along 13-13
in Fig. 11.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A floating chassis support mechanism for vehicle
mount CD players according to an embodiment of the
invention will be described with reference to Figs. 1 to
7. A floating chassis 3 shown in Figs. 1 and 2 supports
thereon a disc motor 7, a pickup 9, and a pickup
transport mechanism. The floating chassis is supported
in a floating state by a main chassis 10 shown in Figs.
10B to 10D by means of dampers 4, 4, 4 and coil springs 5
shown in Figs. 5 to 7 during disk reproducing. All_the
dampers 4, 4, 4 are disposed outside of a projection area
of a disc during disk reproducing.

In loading/unloading a disc 15, the floating chassis
3 is locked to the main chassis by a lock mechanism (25,
2la shown in Figs. 10B to 10D), and the disc 15 is
squeezed between a disk guide 1 and a disc transport
roller 2 and transported between a reproduction position
and a disk insert port while the disk transport roller 2

rotates.

As the disc 15 is'transported to the reproduction
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position, the transport roller 2 lowers and detaches from
the disc 15 and the lock mechanism (25, 2la) releases a
lock of the floating chassis 3. Thereafter, the disc 15
is clamped between a turntable 8 fixedly connected to a
rotary shaft of the disc motor 7 and an unrepresented
clamper and then it is rotated. The optical pickup 9 is
fed along a disc radial direction to reproduce
information from the disc.

Fig. 4 shows a mount of the damper 4, the mount
being formed on the main chassis 10. As shown, the main
chassis 10 is formed with a tubular portion 1l0a and a
flange 10b integral with the tubular portion 10a. The
tubular portion 1l0a is formed with projections 104, 104
extending outward. The flange 10b is formed with three
projections 10c, 10c, 10c. In Fig. 4, two projections
10c, 10c are shown.

Fig. 7 illustrates a disassembled state of the
damper 4 and the coil spring 5. The damper 4 shown in
Fig. 7 is an envelope made of elastic material such as
rubber in which viscous fluid is hermetically filled, and
has a recess 4a formed in the head thereof. A shaft 3a
mounted upright on the floating chassis 3 is inserted
into this recess 4a. The damper 4 is inserted into the
main chassis 10 and fixed thereto with a damper pusher 6

fitted in the main chassis 10.
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The damper pusher 6 is made of a plate spring and
has three tongues bent from the bottom thereof, the
tongues being formed with holes 6a, 6a, 6a. BAs shown in
Fig. 5A, these holes 6a, 6a, 6a engage with the
projections 10c, 10c, 10c of the main chassis 10. The
damper 4 can be mounted on the main chassis 10 with ease
by inserting the damper 4 into the main chassis 10 and
fitting the damper pusher 6 into the main chassis 10.
Since the damper pusher 6 is made of a plate spring, the
mount area for the damper 4 can be made thin. The damper
pusher 6 may be made of a resin mold.

The coil spring 5 is extended between the main
chassis 10 and the floating chassis 3. As shown in Fig.
5B, the lower end of the coil spring 5 engages with a
projection 10d of the main chassis 10. Since the coil
spring 5 can be temporarily engaged with the projection
10d, an assembly work becomes easy. Fig. 6 shows a mount
state of the damper 4 and coil spring 5.

Fig. 3 shows the positional relationship between a
loaded disc 15 and the dampers 4. Since the dampers 4
are disposed outside of the projection area of the disc
15, the area of the floating chassis 3 supported by the
dampers 4 can be set higher than the other area. Namely,
the area of the floating chassis 3 in the projection area

of the disc 15 is set lower than the mount positions of
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the dampers 4. As shown in Fig. 3, the depth from the
upper surface of the disc 15 to the lower surface of the
damper 4 is a total t = h2 + h3 where h2 is a thickness
of the floating chassis 3 and h3 is a distance from the
floating chassis 3 to the lower surface of the damper 4.

A distance hl from the upper surface of the disc 15
to the upper surface of the floating chassis 3
corresponds to Hl of the conventional example shown in
Fig. 13. The distance from the upper surface of the
disc 15 to the lower surface of the damper 4 can be
shortened by this distance hl. BAccordingly, the
apparatus can be thinned more than a conventional
apparatus by the distance hl shown in Fig. 3.

According to 1DIN of the German Industrial
Standards, a vehicle mount acoustic apparatus is housed
in a space having a width of 180 mm and a height of 50
mm. The height of a vehicle mount CD player embodying
the present invention was possible to be set to 25 mm,
irrespective of a use of a large stroke damper for
vehicle mount apparatuses.

According to the floating chassis support mechanism
for disc apparatuses of this invention, a wvehicle mount
apparatus using a large stroke damper can be thinned. BAn
assembly work of a damper mechanism such as dampers and

coil springs becomes easy.
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0f a disc reproduction apparatus with a floating
chassis support mechanism of this invention, an example
of a vehicle mount disc reproduction apparatus in which a
reproduction unit chassis is supported in a floating
state by a main chassis with springs and dampers, will be
described with reference to'Figs. 8 and 9. Fig. 8 shows
a reproduction state of a disc 29, and Fig. 9 shows a
state that a disc 29 is loaded or unloaded.

A reproduction unit chassis 22 shown in Figs. 8 and
9 is used for supporting a pickup and a disc drive unit,
and has a mechanism necessary for reproducing the disc
29. This reproduction unit chassis 22 is supported by a
main chassis 21 with vibration damping mechanisms 28 each
constituted of a damper 24 and a tension coil spring 23,
in order not to transmit external vibrations to the
reproduction unit chassis 22.

Since the reproduction unit chassis 22 is supported
in a floating state by the vibration damper mechanisms
28, it moves in four directions indicated by arrows in
Fig. 8, relative to the main chassis 21. In order to
maintain a sufficient space of such a relative motion,
the reproduction unit chassis 22 is disposed generally at
the center of the space of the main chassis 21 in a

natural state.

When the disc 29 is loaded or unloaded, the
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reproduction unit chassis 22 is locked to the main
chassis 21 by rotating lock arms 25, 25,... and engaging
them with shafts 21a, 2l1a,... mounted upright on the main
chassis 21, in order to correctly align the disc 29 with
a disc insert port 26, as shown in Fig. 9.

The lock arms 25, 25,... are rotatively supported by
the reproduction unit chassis 22, and rotated by the lock
mechanisms shown in Figs. 10B to 10D. In a reproduction
state, the lock arms 25, 25,... are at positions spaced
from the shafts 2la, 2la,... as shown in Fig. 8. In a
conventional vehicle mount disc reproduction apparatus,
the reproduction unit chassis 22 is locked at the
position same as that in the natural state during the
reproduction.

In the above-described vehicle mount disc
reproduction apparatus, the reproduction unit chassis 22
is locked at the position remote from the disc insert
port 26 when the disc 29 is loaded or unloaded.
Therefore, a motion distance of the disc 29 to the
reproduction position becomes long, and the disc 29 is
required to be transported to the deeper position of the
apparatus. It is therefore difficult to load the disk 29
by holding only its peripheral areas without touching the
recording surface thereof. This may cause the disk 29 to

drop and be damaged or the recording surface may be
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touched and stained. Therefore, data read errors may
occur during disc reproduction.

Furthermore, since the projection amount of the disc
29 from the apparatus is small, it is difficult to unload
the disc 29 without touching the disc recording surface.
This may cause the disk 29 to drop and be damaged or the
recording surface may be touched and become dirty.
Therefore, data read errors may occur during the next
disc reproduction.

A vehicle mount disc reproduction apparatus
improving the above points will be described with
reference to Fig. 10A. Fig. 10A shows the outline
structure of a vehicle mount disc reproduction apparatus
according to an embodiment of the invention. In Fig.
10A, a reproduction unit chassis 22 indicated by solid
lines shows a loading state or an unloading state, and
that indicated by two-dot chain lines shows a
reproduction state. Similar to the above example, the
reproduction unit chassis 22 is used for supporting a
pickup and a disc drive unit, and has a mechanism
necessary for reproducing the disc 29. This reproduction
unit chassis 22 is supported by a main chassis 1 with
vibration damping mechanisms 28 each constituted of a
damper 24 and a tension coil spring 23, in order not to

transmit external vibrations to the reproduction unit
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chassis 22.

The reproduction unit chassis 22 is disposed
generally at the center of the space of the main chassis
21, as indicated by two-dot chain lines. When the disc
29 is loaded or unloaded, the reproduction unit chassis
22 is moved by the lock mechanisms shown in Figs. 10B to
10D to a disc insert port, and locked at the position
near the disc insert port, as indicated by solid lines.
For this lock, two lock arms 25 and two shafts 2la
similar to the example shown in Figs. 8 and 9 are used.

An outline of the lock mechanism for the vehicle
mount disc reproduction apparatus will be described with
reference to Figs. 10B to 10D. Mounted on a reproduction
unit chassis 101 are a first slider 103, an actuator 104,
pinions 105 and 117, a shift 116, first to fifth gears
106 to 110, a rack 111, a second slider 112, and an arm
113. The pinions 105 and 117 are fixed to opposite ends
of the shaft 116 and rotate synchronously. A power from
the actuator 104 is transmitted via the first'to fifth
gears 101 to 110 to the rack 111 to move the second
slider 112 in a direction A. As the second slider 112
moves, the pinion 105 rotate and this rotation force is
transmitted via the shaft 116 to the first slider 103
which in turn moves in the direction A synchronously with

the second slider 112. BAs the first and second sliders
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103 and 112 moves in the direction A and enters grooves
of the first and second holders 114 and 115 mounted on a
main chassis 102, the reproduction unit chassis 101 is
pushed along a direction B and locked to the main
chassis.

According to the vehicle mount disc reproduction
apparatus of this invention, since the distance from the
reproduction unit chassis and disc insert port is short
when a disc is loaded, the disc can be loaded with ease
without touching the disc recording surface. Therefore,
the disc is prevented from being made dirty and data read
errors are prevented.

Furthermore, since the distance from the
reproduction unit chassis and disc insert port is short
when a disc is unloaded, the disc can be unloaded with
ease without touching the disc recording surface.

A different floating chassis support mechanism may
be used for the vehicle mount disc reproduction apparatus
shoun in Figs. 8 to 10D, independently of the floating

chassis support mechanism shown in Figs. 1 to 7.
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CLAIMS

1. A floating chassis support mechanism for a disc
reproduction apparatus for supporting a floating chassis
(3) with springs (5) and dampers (4) vertically from a
lower surface of a loaded disc (15), wherein the dampers
are disposed outside of a projection area of the disc,
and an area of the floating chassis supported by the
dampers is set higher than the other area of the floating

chassis.

2. A floating chassis support mechanism according to
claim 1, wherein the damper is fitted in a tubular
portion (10a) of a main chassis (10) and a damper pusher
(6) is fitted in the main chassis to push a bottom
surface of the damper and mount the damper on the main

chassis.

3. A floating chassis support mechanism according to
claim 2, wherein the spring for supporting the floating
chassis is fitted around an outer wall of the tubular
portion of the main chassis, and engaged with a

projection (10d) formed on the tubular portion.

4. A vehicle mount disc reproduction apparatus having a
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reproduction unit chassis (22) supported during
reproduction in a floating state by a main chassis (21)
with springs (23) and dampers (24), the dampers being
disposed outside of an area of a projection of a disc,
and an area of the floating chassis supported with the
dampers being set higher than the other area of the
floating chassis, wherein when the disc is loaded or
unloaded, the reproduction unit chassis is locked to the
main chassis in a state shifted toward a disc insert port

(26).

5. A floating chassis support mechanism according to
claim 1, wherein a thickness of the mechanism corresponds
to a depth from an upper surface of the disc to a lower
surface of the damper which is a sum of a thickness (h2)
of the floating chassis and a distance (h3) from a lower
surface of the floating chassis to the lower surface of

the damper.

6. A floating chassis support mechanism according to
claim 1, wherein the damper is made of an elastic

envelope in which viscous fluid is hermetically filled.

7. A floating chassis support mechanism according to

claim 1, wherein the damper has a recess (4a) formed in
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an upper region thereof, and a shaft (3a) mounted on the
floating chassis (3) is inserted into the recess to mount

the damper on the floating chassis.

8. A floating chassis support mechanism according to
claim 1, wherein the spring is a coil spring fitted

around the damper.

9. A floating chassis support mechanism according to

claim 2, wherein the damper pusher is a plate spring.

10. A floating chassis support mechanism according to
claim 2, wherein said damper pusher is a molded product

made of a resin material.

11. A floating chassis support mechanism according to
claim 2, wherein the damper pusher has tongues (6a) with
holes into which projections (10c) mounted on the main

chassis are inserted to fix the damper pusher to the main

chassis.

12. A floating chassis support mechanism according to
claim 2, wherein the tubular portion has a height
covering generally a half height of the damper from the

bottom, the remaining height of the damper projecting out
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of the tubular portion.

13. A floating chassis support mechanism according to
claim 12, wherein the spring surrounds the damper at the

remaining height.

14. A vehicle mount disc reproduction apparatus
according to claim 4, wherein the reproduction unit
chassis includes a lock member (25), the lock member is
locked to a shaft (2la) mounted on the main chassis to
set the reproduction unit chassis to a shifted position
toward the disc insert port, when the disc is loaded or

unloaded.

15. A vehicle mount disc reproduction apparatus
according to claim 4, wherein the spring and the damper
constitute a vibration attenuation mechanism (28) for

suppressing vibrations from being transmitted to the

reproduction unit chassis.

16. A vehicle mount disc reproduction apparatus having a
reproduction unit chassis (22) supported in a floating
state by a main chassis (21) with springs (23) and
dampers (24), wherein the reproduction unit chassis is

locked to the main chassis at a shifted position toward a
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disc insert port (26) when a disc is loaded or unloaded.
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