'S

- WO 99710890 ' ' PCT/JP98/03605

10

i5

20

. 25

DESCRIPTION

DISC PLAYER MOUNTED ON VEHICLE

BACKGROUND OF THE INVENTION

- 1. Field of the Invention

The present invention relates to a vehicle mount disc
player whose reproduction unit chassis is supported in a
floating state by damper mechanisms, and more particularly
to a lock position of the reproduction unit when a disc is

16aded or unloaded, and to a disc loading/unloading

. mechanism.

2. Description of the Related Art

An example of a conventional vehicle mount disc player
whose reproduction unit chassis is supported in a floating
state on a ma:'.n- chassis by damper mechanisms, will be
described with reference to Figs. 7A and 7B. Fig. 7a
illustrates a reproduction state of a disc 6, and Fig. 7B
illustrates a loading or unloading state of the disc 6.

A reproduction unit 1 shown in Figs. 72 and 9B

‘supports a pickup lc and a disc motor la. A turntable 1b

fixed to a rotary shaft of the disc motor la supports the

disk 6 which is rotated by the disc motor la. The pickup

- 1le-is transported in a disc radial dire_ction by a pickup

- transport unit (not shown) supported by the reproduction

unit chassis 1. In the above manner, the reproduction unit
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chassis 1 supports mechanisms necessary for the
reproduction of a disc. In order to prevent external
vibrations from being transmitted to the reproduction unit

chassis 1, the chassis 1 is supported by side walls 5 of

.the main chassis via damper mechanisms 2 constituted of

coil springs and dampers.

In the reproduction state shown in Fig. 7A, the

- reproduction unit chassis 1 is supported in a floating

state by the damper mechanisms 2 and moves relative to the
main chassis. In order to allow a sufficient relative _
motion of the reproduction unit chassis 1, the chassis 1 is

disposed in its natural state by providing upper and lower

- 'spaces A and B.

As shown in Fig. 7B, when the disc 6 is loaded or

unloaded, a lock mechanism 3 fixes the reproduction unit

" chassis 1 at a neutral position of the damper mechanisms 2

and a disc loading/unloading mechanism 4 is raised to load

or unload the disc 6 so that the disc 6 does not abut on a

projection supported by the reproduction unit chassis 1

such as the turntable 1b while the disc 6 is transported.

In the conventional vehicle mount disc player

-described above, when the disc 6 is loaded or unloaded, the
reproduction unit chassis 1 is fixed at the neutral
position of the damper mechanisms 2. Therefore, the lower

- space B under the reproduction unit chassis 1 becomes a

2
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wasteful space and the disc player cannot be thinned.

An example of the disc loading/unloading mechanism of
a conventional vehicle mount disc player is shown in Fig.
8. A disc recording/reproducing unit is supported by a
floating chassis (reproduction unit chassis) which is
supéorted by a main chassis via unrepresented damper
mechanisms.

A housing (main chassis) 52 has a fixed disc guide 53
extending inward from a disc insert port 52a. A disc 51

inserted into the disc insert port 52a is transported to a

. recording/reproducing position by an unrepresented feed

roller, or the disc 6 at the recording/reproducing position

is transported to a position extending outward from the

.- disc insert port 52a.

A disc used with the vehicle mount disc player is
accommodated in a cartridge on which a shutter 58 is
mounted in a slidable state as shown in Fig. 9. The

shutter 58 opens and closes a window of the cartridge. In

- some state, the end of the shutter 58 becomes open and

extends downward from the cartridge bottom surface by a

distance C' shown in Fig. 9. Therefore, as shown in Fig.

8, the fixed disc guide 53 and a floating disc guide 54 are

each provided with slanted guide portions 53a and 55 to

- smoothly guide the disc 6.

With the conventional disc loading/unloading mechanism
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described above, the slanted guide portions 53a and 55 are
disposed facing each other. It is therefore necessary to
set a distance B' shown in Fig. 8 between qpposing ends of
the slanted guide portions 53a and 55 in order to allow a
motion stroke of the :El;Jating chassis. The distance 'of
traﬂsporting the disc 6 becomes long aind the depth of the

apparatus becomes large.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a

vehicle mount disc player whose height is made low by

a Srehidv:i.ng a wasteful space in a disc loading/unloading

" state.

It is another object of the present invention to

- provide a disc loading/unloading mechanism for a vehicle

mount disc player caﬁable of shortening a depth of the

player and of shortening a disc transport distance.
According one aspect of the present invention, a

vehicle mount disc player having a reproduction unit.

chassis supported in a floating state by a main chassis via

. damper mechanisms, is provided wherein the reproduction
- ~unit chassis is locked being shifted to a turntable side
relative to the main chassis along an axial direction of a

‘clamper and a turntable when a disc is loaded or unloaded.

In - the vehicle mount disc player, a disc
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loading/unloading mechanism ﬁéy be moved to a clamper side
relative to the main chassis along the axial direction of
the clamper and the turntable when a disc is loaded or
unloaded.

According to another aspect of the present invention,
a disc loading/unloading mechanism for loading/unloading a
disc by guiding the disc along a fixed disc guide fixed to
a housing and a floating disc guide fixed to a floating
chassis, is provided wherein a slanted guide portion of the
fixed disc guide and slanted guide portions of the floating

disc guide are disposed at different positions along a

. direction perpéndicular to a disc transport direction and

at overlapping posifiQQS¢ along - the disc +transport
direction, the slanted guide portions being spaced apart by
a distance allowing" a motion stroke of the floating
chassis.

In the disc loading/unloading mechanism, another
slanted guide portion. is provided having a large slant
angle or a shorter length than a slant angle or a length of
each of the slanted guide portions disposed at different

positions along a d@Qirection perpendicular to a disc

“transport direction, the other slanted guide portion being

- disposed spaced apart from an opposing slanted guide

portion by a distance allowing a motion stroke of the

floating chassis.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are schematic cross sectional views
showing the structure of a vehicle mount disc player
according to a first embodiment of the invention.

Fig. 2 is a schematic side view of the vehicle mount
disc player, illustrating the operation of a lock
mechanism. |

Figs. 3A and 3B are schematic cross sectional views
showing the structure of a vehicle mount disc player
according to a second gmbodiment of the invention.

Figs. 4A and 4B are schematic cross sectional views

showing the structure of a vehicle mount disc player

- ~according to a third embodiment of the invention.

=+ Fig. 5 is a plan view showing the main part of a disc

' loading/unloading mechanism according to an embodiment of

the invention.

"Fig. 6 is an enlarged cross sectional view showing the
main part of the disc loading/unloading mechanism.

Figs. 7o and 7B are cross sectional views of a
conventional vehicle mount.disc player.

Fig. 8 is a cross sectional view showing . another

. -'example of the disc loading/unloéding mechanism.

Fig. 9 is a side view illustrating a disc to be loaded

" 'or unloaded by the disc loading/unloading mechanism. -
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A vehicle mount disc player according to an embodiment
of the invention, will be described with reference to the
accompanying drawings. Figs. 1A to 1C are schematic cross
sectional views showing the structure of a vehicle mount
disc;: player according to a first embodiment of the
invention. Fig. 1A illustrates a reproduction state of a
disc 6, and Fig. 1C illustrates a loading or unloading
state of the disc 6. ' Fig. 1B illustrates a transition
state from the reproduction state to the loading or
unloading state.

A reproduction unit 1 shown in Figs. 7B to 7C supports

mechanisms such as a .pickup 1lc and a disc motor 1a

- necessary for the reproduction of the disc, as described
-with the conventional disc player. In- order to prevent

‘external vibrations from being transmitted to the

reproduction unit chassis 1, the chassis 1 is supported by

side walls 5 of the main chassis via damper mechanisms 2

. constituted of coil springs and dampers.

In the reproduction state shown in Fig. 1A, the

reproduction unit chassis 1 is supported in a floating

-state by the damper mechanisms 2 and moves relative to ‘the
- main chassis. 'In order to allow a sufficient relative
‘“motion of the reproduction unit chassis 1, the chassis 1 is

- 25 disposed in its natural state generally at the center
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position of the main chassis.

As shown in Fig. 1B, when the disc 6 is loaded or
unloaded, a lock mechanism 3 pushes downward the
reproduction unit chassis 1, and as shown in Fig. 1C, lifts
a disc loading/unloading mechanism 4.

-Locking the reproduction unit chassis 1 and lifting
the disc loading/unloading mechanism 4 are performed by the
lock mechanism 3 as illustrated in Fig. 2. A relative
motion between the lock .mechanism 3, a shaft 1d of +the

reproduction unit chassis 1 and a shaft 4a of the disc

'loading/unloading mechanism 4 is illustrated in Fig. 2.

For the transition from the reproduction state to the

° loading or unloading state, the lock mechanism 3 first

raises the shaft 14 to lower the reproduction unit chassis
1, "and then raises +the shaft 4a to 1lift +the disc

loading/unloading mechanism 4. For the transition from the

-loading or unloading state to the reproduction state, the

above operations are reversed. With such operations, a
wasteful space as in the conventional disc player can be
removed in the loading or | unloading state and the disc
player can be thinned.

Figs. 3A and 3B are schematic cross sectional views

- showing the structure of a vehicle mount disc player

- according to a second embodiment of the invention. Fig. 32

illustrates a reproduction state of the disc 6, and Fig. 3B
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illustrates a loading or unloading state of the disc 6. In
this embodiment, damper mechanisms 2 support a reproduction
unit chassis along an up/down direction. The other
structures are the same as those of the first embodiment,
and the detailed description thereof is omitted.

Figs. 4A and 4B are schematic cross sectional views

-showing the structure of a vehicle mount disc player

according to a third embodiment of the invention. Fig. 4A
illustrates a reproduction state of the disc 6, and Fig. 4B
illustrates a loading or unloading state of the disc 6. In
this embodiment, a lock mechanism 3 is disposed outside of
side walls 5 of a main_chgssis. The other structures are

the same as those of the  second embodiment, and the

" detailed description-thereof is omitted.

In the above embodiments, a vehicle mount disc player

-of a lateral mount type have been described. The invention

is also applicable to a vehicle mount disc player of a
vertical mount type. When a disc is loaded or unloaded,
the position of the disc loading/unloading mechanism may
not be changed by only puéhing downward the reproduction
unit chassis.

According to the vehicle mount disc player of this

< invention, the disc loading/unloading mechanism is

. 'separated. from the reproduction unit chassis by using a

peripheral space near the reproduction unit chassis in the
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reproduction state. Accordingly, the dead space in the
loading or unloading state is not present and the disc
player can be made compact. Furthermore, the conventional
damper mechanisms can be used and the damper
characteristics are not degraded.

| Since the mechanical structure can be. thinned, a
plurality of disc players may by accommodated in a standard
container for accommodating a single conventional disc
player. Inexpensive electronic components of a 1large
height can be used.

A disc loading/unloading mechanism for a vehicle mount

‘disc player according to an embodiment of the invention

" will be described with referent to Figs. 5 and 6. Fig. 5

is ‘a plan view showing the main part . of a disc

- loading/unloading mechanism according to an embodiment of

:the'invention, and Fig. 6 is an enlarged cross. sectional

view showing the main part of the disc loading/unloading
mechanism. When this disc loadiﬁg/unloading mechanism is
used, the disc 6 described with the conventional example
shown in Fig. 9 is loaded oi- unloaded.

A disc recording/reproducing unit is supported by a

-£loating chassis (reproduction unit chassis 1) which is

supported by a main chassis via damper mechanisms such as

‘shown in Figs. 1A to 1C. A floa‘ting disc guide 54 for

guiding the disc is fixed said floating chassis.

10
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A housing (main chassis) 52 has a fixed disc guide 53
extending inward fi‘om a disc insert port 52a. The disc 6
inserted into the disc insert port 52a is transported to a
recording/reproducing position by an unrepresented feed
roller, or the disc 6 at the recording/reproducing position
is fransported to a position extending outward from the
disc insert port b2a.

A fixed disc guide 53 is provided with a slanted guide
portion 53a for guiding the disc 6. A floating disc guide
54 is provided with slanted guide portions 55a and 55c at

opposite sides and with a slanted guide portion 55b at the

- central area. An angle between each of the slanted guide

- portions 55a and 55¢ and the. horizontal plane is smaller

than an angle befweeh the slanted guide portion 55b and the

horizontal plane. The slanted guide portions 55a and 55c _

‘extend overlapping the: slanted guide portion 55b in the

transport direction of the disc 6. . The angle between the
slanted guide portion 55b and the horizontal plane is
larger than the angle between each of the slanted guide
portions 55a and 55¢ and thé horizontal plane, and the end
of the slanted guide portion 55b is spaced by a distance A°

from the end of the slanted angle portion 53a in order to

- allow. a- motion stroke of the floating chassis. The

- opposite sides of th_e slanted guide portion 53a are also

spaced from the opposing sides of the slanted guide

11
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portions 55a and 55c to allow a motion stroke of the

floating chassis.

Since the slanted guide portions 53a, 55a and 55b are
disposed at the positions overlapping each other along the
transport direction of the disc 6, the disc transport
lenéth can be shortened and the disc player can be made
compact. Since the slanted guide portions 53a, 55a and 55b

are disposed at different positions along a direction

‘perpendicular to the disc transport direction, they can be

disposed spaced apart bir a distance allowing the motion
stroke of the floatixig chassis_.

| The invention is not 1limited only to the above
embodiment. For 'example, the slanted guide portions
disposed at different positions along a direction

perpendicular to the disc transport direction, may be

- disposed at opposite sides of the fixed disc guide. Any

combination of positions along the width direction
perpendicular to the disc transport direction may be used.

Instead of setting a large slant angle of the slanted guide

- portion 55b, the length of this portion may be shortened.

According to the disc loading/unloading mechanism of

- this invention, the slanted guide portions of the fixed

"< disc guide fixed to the main chassis and the floating disc

guide fixed to the floating chassis are disposed at

12
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overlapping positions along a disc transport direction.
Therefore, a disc transport length can be shortened and the

disc player can be made compact.

25 e g
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CLAIMS
1. A vehicle mount disc player having a reproduction unit
chassis (1) supported in a floating state by a main chassis
via damper mechanisms (2), wherein the reproduction unit
chassis is locked so as to be shifted to a turntable side
relafive to the main chassis along an axial direction of a
clamper and a turntable (1b) when a‘ disc is loaded or

unloaded.

2. A vehicle mount disc player according to claim 1(
wherein a disc loading/unloading mechanism (4) is moved to
a clamper side relative t‘o the main chassis along the axial
direction of the clamper and the turntable when a disc is

loaded or unloaded.

3. A vehicle mount disc player according to claim 2,

further comprising locking means (3) for raising a disc
loading/unloading mechanism and lowering the reproduction
unit chassis when a disc is loaded or unloaded and 1o§king
the raised disc loading/unléading mechanism and the lowered

repi:'oduction unit.

4. A vehicle mount disc player according to claim 3,
where_in said locking means is cam means (3) for raising a

shaft (4a) mounted on the disc loading/unloading mechanism

_

14
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A

and lowering a shaft (1d) mounted on the reproduction unit

chassis.

5. A vehicle mount disc player according to claim 4,
wherein said cam means (3) has a first slanted portion for

lowering the shaft (1d) and a second slanted portion for

- raising the shaft (4a) after the shaft (1d) is 1lowered,

when a disc is loaded.

6. A vehicle mount disc player according to claim 1,
wherein said damper mechanism is mounted between <the
reproduction unit chassis and a side wall (5) of the main

chassis.

7. A vehicle mount _disc player according to claim 1,

.wherein said damper mechanism is mounted between a bottom

surface of the reproduction unit chassis and +the main

chassis.

8. A vehicle mount disc player according to claim 3,

wherein said locking means is mounted inside of a side wall

" of the main chassis.

9. A vehicle mount disc player according to claim 3,

wherein said locking means is mounted outside of a side

15
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wall of the main chassis.

10. A ~disc loading/unloading mechanism for
loading/unloading a disc (6) by guiding the disc along a
fixe_d ‘disc guide (53) fixed to a housing (52) and a
floating disc guide (54) fixed to a floating chassis,
wherein a slanted guide portion (53a) of the fixed disc
guide and slanted gﬁide portions (55a, 55b,_- 55c) of the
floating disc .guide are disposed at different positions
along a direction perpendicular to a disc +transport
‘direction and at overlapping positions along the disc
transport direction, the siantec_l guide pbrtions (53a, 55a,
55b, 55c) being -séaced apart by a distance allowing a

motion stroke of the floating chassis. .

11. A disc loading/unloading mechanism according to claim
10, wherein another slanted guide portion (556) is provided
having a large slant angle or a shorter length than a slant
angle or a length of each of the slanted guide portions
(55a, 55c) disposed at different positions along a
diréction perpen'dicul_ar' to a disc tramnsport direction, the
-other slanted guide portion beingl disposed spaced apart
from an opposing slanted guide portion by a distance

allowing a motion stroke of the floating chassis.

THIS SHEET HAS BEE!
REPLACED
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12. A disc loading/unloading mechanism according to claim
10, wherein the slanted guide portion (53a) of the fixed
disc guide extends from an end of the fixed disc guide, the
slanted guide portions of the floating disc include a first
slanted portion (55b) facing -the sianted guide portion
(535) of the fixed disc guide over a whole width_of the
slanted guide portion, and second slanted portions (55a,
556) formed on both sides of the first slanted portion,
wherein the slanted guide'portion.(SSa) of the fixed disc
guide is positioned between the second slanted portlons

w1thout contacting the second slanted portions.

THIS SHEET HAS BEEN
REPLACE
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