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SPECIFICATION
OPTICAL DISC DEVICE

Field of the Invention

The present invention relates to an optical disc device
for recording a signal on an optical disc such as a compact
disc or reproducing a recorded signal therefroit, gnd in
particular, to an opti cal-pickup driving mechanism and an

optical-disc loading mechanism.

Background of the Invention _

A conventional optical disc device normally allows an
optical disc to be installed on a disc tray that slides out
from an opening in the front panel of the device according
to a user’s operation, and then withdraws the disc tray w.i'th
theoptical disc to a predetermined position inside thedevice.
Then, the optical disc, which has reached the predetermined
position inside the device, is sandwiched between a turn table
and a clamper and then rotated at a predetermined rotation
speed. An optical pickup reproduces a signal recorded within
a predetermined range on the optical disc by moving in response
to the track position of the signal.

In the conventional optical disc device, different

motors are used as driving sources for driving these

.operations, that is, the three operations including the disc

loading, disc rotating, and optical-pickup feeding
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operations. That is, the conventional optical disc device
is normally configqured so as to use three motors in total.

In the conventional optical disc device, however, the
motors were among the most expensive parts and there was a
problem that the use of the three motors prevented the price

of the entire device from being reduced.

Summary of the Invention -

The present invention solves this problem, and its object
is to réduce the number of motors used in the device in order
to provide a more inexpensive:'dptical disc device.

To attain this object, an optical disc dev_ice comprises
a traverse base including an optical pickup and a feed motor
that drives the optical pickup forward and backward from the
inner circumferential position of the optical disc to the
outer circumferential position thereof, and comprises a
loading means for transferring the optical disc from the
exterior of the device body onto a traverse base and a loading
driving means fox driving the loading means using the feed
motoxr that is also used for driving the optical pickup.

Inthis configuration, the feed motor canmove the optical
pickup to reproduce a signal and eject the aptical disc to
the exterior of the device, thereby reducing the number of
motors used in the device in order to provide a more
inexpensive optical disc device.

The invention as set forth in claim 1 of the present

invention is an optical disc device ¢haracterized in that a
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traverse base is disposed on afdévice body and includes an
optical pickup that records a signal on an optical disc or
that reprodﬁces a signal recorxded thereon and a feed motor
that drives via an optical-pickup driving means, the optical
pickup forward and backward from the inner circumferential
position of the optical disc to the outer circumferential
position thereof, and in that the device body comprises a
loading ‘'means for transferring the optical disc~from the

exterior of the device body onto the traverse base and a

1oa&ing driving means for dxiving the loading means using the
feed motor that is also used for driving the optical pickup.
This'optical disc device uses the feed motor to move tﬁe

optical pickup and also to drive the loading means, thereby
enabling the optical disc to be ejected to the exterior of
the devicé, and eliminates the needs for an optical-disc

loading motor that has been required in the conventioﬁai

optical disc device.

The invention as set forth in claim 2 is an optical disc
device according to c¢laim 1, wherein the optical pickup can
move up to an extended switching position that is closer to
the center of the optical disc than a signal position range
on the optical disc in which signals are recorded is, and in
ﬁhat when the pickup is at the extended switching position,
the rotational driving force of the feed motor is switched
and transmitted to the loading driving means. This optical
disc device uses the feed motor to move the optical pickup

to the signal inner-circumferential-end switching position
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on the optical disc and further continues rotating the feed
motor in the same direction, thereby enabling the loading
driving means to automatically eject the optical disc to the
exterlor of the device.

The invention as set forth ln.claim.B is an optical dlsc
device accoxrding to claim 2 characterized by comprising an
inner-circumference detecting switch for detecting that the
optical pickup bhas moved to the inner-circumferential-end
switching position within the signal position range due to
the rotational driving force of the feed motor; and a power
transmission switching means for rotationally driving the
feed motor to further move the pickup toward the inner
circumference of the optical disc when the inner
circumferential detecting switch executes detection, thereby
sw:.tchlng the driving force of the feed motor to the loadlng
Ar1VLng means, whereby the rotatlng direction of the feed
motor is switched according to a detection signal from the
inner—circumference detecting switch in order fo selectively
switch the transmission of the rotational driving force of
the feed motor between the driving of the loading means and
the driving of the optical pickup. This optical disc device
detects that the optical pickup is at the inner-
circumferential-end switching position or has moved thereto
while the inner-circumference detecting switch is being
turned off, and allows the optical pickup to further move
toward the inner circumference of the optical disc even after

it has turned on the inner-circumference detecting switch.
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The invention as set forth in claim 4 is an optical disc
device according to claim 1, wherein the traverse base
includes a turn table on which the optical disc is placed,
said traverse base being mounted to be able to swing arocund
its rear end, and wherein the device further comprises an
elevating means for swinging the traverse base to elevate and
lower the turn table relative to the optical disc and a power
transmission means for transmitting the driving force of the
feed motor to the elevating means in response to an
optical-disc transfer operation performed by the loading
nieans, whereby the turn'tahleff'is elevated and lowered in
response to the optical-disc transfer. operation in order that
the optical disc can be installed on and removed from the turn
table, After the elevating means has elevated the traverse
base, the turn table or the like can clamp the optical disc
almost in the horizontal direction. After the traverse bé'se
has been lowered by using the driving force of the feed motor
via the power transmission means to activate the elevating
means, the turn table can be moved downward while being
inclined to.unclamp the optical disc so that the optical disc
can pass over the turn table when it is installed from the
exterior of the device and when it is removed from the
interior.

The invention as set forth in claim § is an optical disc
device according to claim 4, wherein the loading dxiving means
includes driving gears that transmit the rotational driving

force of the feed motor and a rack that is provided in part



of the loading means and meshes with the driving gear, the
rack teeth of the rack having a tooth trace angle almost the
same as the rotational-movement angle of the traverse base.
When the turn table, that is, the traverse base rotationally
moves in such a way that its'front is inclined downward, the
drivinggearisalsoinclinédrelativetothehorizontalstate.
Since the rack teeth of the rack are configured to incline
80 as to have a tooth trace angle almost the same as the swing
éngle of the traverse base, the driving gear and the rack

constantly mesh with each other correctly.

Brief Description of the Drawings

FIG. 1 is a plan view showing an optical disc device
according to an embodiment of this invention, which is
reproducing a signal from an optical disc;

FIG. 2 is a plan view showing the optical disc device
according to the embodiment of this invention, which is
réproducing a signal recorded on the inner-most
circumferential position:

FIG. 3 is a plan view showing the optical disc device
according to the embodiment of this invention, in Whicﬁ an
optical pickup has been moved toward the inner circumference
of the optical disc;

FIG. 4 is a plan view showing the optical disc device
according to the embodiment of this invention, in which a cam

rack has been moved to the left of the drawing;
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FIG. 5 is a plan view showing the optical disc device

according to the embodiment of this invention, in which a cam
rack has been moved to the left of the drawing and in which
a loading driving gear and a tray rack start to mesh with each
other;

FIG. 6 is a plan view showing the optical device accordinq
to the embodiment of this invention, in which a disc tray has
been ejected to the exterior of the device; -

FIG. 7 is a side view showing the optical disc device
according to the embodiment of this invention, in which a
w{e:ctical slider is located at an upper position;

E ‘FIG. 8 is a side view slicﬁring the optical disc device
according to the embodiment of this invention, in which the
vertical slider is located at a lower positiﬁn H

FIG., 9 is a rear view showing a cam rack body section
of the optical disc device according to the embodiment of tﬁis
invention, in which a vertical slider is located above:

FIG. 10 is a xrear view showing the cam rack body sectiqn__
of the optical disc device according to the embodiment of this
invention, in which the vertical slider is located at a lower
positiony |

FIG. 11 is a side view showing a tray rack section of
the optical disc device according to the embodiment of this
invention, in which the vertical slider is located at a lower
position; and

FIG. 12 is a timing chart of the optical disc device

according to the embodiment of this invention.



Embodiments
An embodiment of an optical disc device accoxding to this

invention will be deseribed below in detail with reference
to the drawings.‘ FIGS. 1 to 6 are plan views showing a
configuration of the optical disc device according to the
embodiment of this invention and its operations performed in
the order of the drawing number. FIGS. 7 and 8 é;ce*side views
of the optical disc device. FIGS. 9 and 10 are rear views
of a cam rack body section of the optical disc device. FIG,
11 is a side view of a tray rack section of the optical disc
device. FIG. 12 is a timing chart of the optical disc device.

| In FIGS. 1 to 1], a traverse base 3 like a rectangular
plate is disposed on a device body'(mechanical base) 1 via
éour_fléating rubber Qieces Zﬁplaced in positions of the
traverse base 3 corr35pondin§:£o its corners. The travérSe
base 3 1s mounted so0 as to swing toward the device body 1 using
as fulcrums for the swinging-movement the two floating rubber
pieces 2 disposed at the rear end of the traverse base 3. The
front end of the traverse base 3 is mounted via the remaining
two (a plurality of) floating rubber pieces 2 on a vertical
slider 6 mounted on the device body 1 so as to move in the
vertical direction. That is, the traverse base 3 is
approximately adapted to swing around the rear end when the
vertical slider 6 is moved in the vertical direction. The
vertical-movement configuration of the vertical slider 6 will

be described below.



The traverse base 3 includes an optical pickup 7 for
recording a signal in an optical disc 70 or reproducing a
recorded signal, a turn table 8 for cooperating with a clamperx
14 in sandwiching the rotating center of the loaded optical
dise 70 to rotate the optical disc 70, a spindle motor 9 for
tﬁrning the turn table 8, and a feed motor 11 actingasa dri.ving
source for driving the optical pickup 7 forward and backward
approximately from an inner circumferential p&gition on the
optical disc 70 to an outer circumferential position thereon.

That is, the optical pickup 7 is positioned in such a
way as to be embedded in a penetrating section 4 formed in
the traverse base 3 and is supported and guided by quide bodies
5 provided at the right and left side edges of the penetrating
section 4 so as to be driven forward and backward approximately
from ap inner circumferential position on the optical disc
70 to an outer circumferential position thereon. The turn
£aible 8 is placed at the froz.it-f%;f the peneti'ating sectio%‘hfi.
The spindle motor 9 has a rotating shaft 10 coaxial with the
turn table 8, and the feed motor 11 has a rotating shaft 12
coaxial with a motor gear 13,

The pickup driving means 20 comprises an optical-pickup
driving gear train disposed on the traverse base 3, an optical
pickup feed rack body 23 mounted on the optical pickup 7 and
the like. The optical-pickup driving gear train comprises
a first driving gear 21 that meshes with the motor gear 13
for speed reductlon and a second driving gear 22 that meshes

with the first driving gear 21 for speed reduction. A speed
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reduction gear section of the second driving gear 22 can mesh
with a longitudinal passive rack 24 formed on the
optical-pickup feeding rack body' 23.

These components 21 to 24 form an example of the optical
pickup driving means 20 for transmitting the driving force
of the feed motor 11 to the optical pickup 7.

The device body 1 includes a loading means for
transferring the optical disc 70 from the exterior of the
device body 1 onto the traverse base 3 and a loading driving
means 30 for driving the loading means using the feed motor
il. That is, an exampl'e of the loading means is composed of
a disc tray 25 or the like and has a tray rack 26 and a cam
groove 27 formed in its rear surface.

The loading driving means 30 is configured by a loading
driving gear train placed on the traverse base 3 and a
longitudinal tray rack 26 formed on the disc tray 25. | The
loading driving gear train comprises a third driving gear 31
that meshes with the motor gear 13 for speed reduction,_a
fourth driving gear 32 that meshes with the third driving gear*
31 for speed reduction, and a fifth driving gear 33 that meshes
with the fourth driving gear 32 for speed reduction. The tray
;rack 26 can mesh with a gear section of the £fifth driving géar
33.

These components 26, 31 to 33 configure an example of
the loading drivipng means 30 for transmitting the driving
force of the feed motor 11 to the disc tray (loading means)

25.
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The optical pickup 7 can move up to an extended switching
pbsition Y close:: to the center of the optical disc 70 than
a signal position range ¥ of the optical disc 70 in which
signals are recorded is, and switches and transmits the
driving force of the feed motor 11 to the loading driving means
30 when the optical pickup 7 is at the extended switching

.position Y.

That is, the penetrating section 4 and the éaide bodies
5 are formed so that the optical pickup 7 can move up to an
extended switching position ¥, and the length of the passive
rack 24 is sét over which it meshes with the motor gear 13.
The traverse base 3 includes an inner-circumference detecting
switch 33 for detecting that the optical pickup 7 has been
moved to an 'inner-circumferen"gial-end switching positic;;x Z
of the signal position range X due to the rotational driving.
force of the feed motor 11. Furthermeore, in response to fhe
detection state of the inner-circumference detecting switch
35, the feed motor 11 is further driven to be rotationally
moved toward the inner circumference of the optical disc.

In addition, in response to the device body 1, the
traverse base 3, and the disc tray 25, a power transmission
switching means 40 is provided that switches the driving force
of the feed motor 11 to the loading driving means 30.
Furthermore, by switching the rotating direction of the feed
motor 11 in response to a detection signal from the inner
circumference detecting switch 35, the transmission of the

rotational driving force of the feed motor 11 is selectively



switched between the driving of the disc tray (loading means)
25 and the driving of the optical pickup 7.

A switeching lever 42 is rotatably provided in the front
of the traverse base 3 via a vertical shaft 41, and a partial
gear 43 and an elastic engaging-locking body 44 are provided
at the base of the switching lever 42. A stopper body 45 is
provided on thé traverse base 3. Thus, when the switching
lever 42 is turned toward the loading drivin;means 30
(counterclockwise), the elastic engaging-locking body 44 is
efngagingly locked on the stopper body 45 to restrict and
m#intain apositionof the turniﬁg limit of the switching lever
42. When the switching lever 42 is at the position of the
turning limit, a longitudinal switching rack 46 formed at the
front end of the optical-pickup feeding rack body 23 can mesh
with the partial gear 43.

A cam rack body 47 that can be supported and guided by
a guide section 15 on the device body 1 to slide in the lateral
direction is provided in front of the traverse base 3. An
elastic engaging-locking body 48 that can be engagingly
locked on a stopper body 16 provided on the device body 1 is
formed at the left end of the cam rack body 47. A cam body
49 is provided on the cam rack body 47 so that the switching
lever 42 turned clockwise can abut on the cam hody 49.

A stop lever 51 is turnably disposed in the front of the
device body 1 via a support shaft 50 that is located in a long
lateral hole formed in the cam rack body 47. The stop lever

51 is L-shaped and the support shaft 50 is located in the corner
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thereof. The switching lever 42 turned clockwise can abut
on the tip of the stop lever 51. 1In addition, a stopper pin
53 is provided at the proxmal and of the stop lever 51..
An engaging locking recess 54 is formed at the left end
of the cam rack body 47 and close to the elastic engaging body
48 so that the stopper pin 53 can be engagingly locked in the
recess 54. An inclined cam surface 55 extending rightward
from the engaging locking recess 54 and a lateral'%estricting
surface 56 are formed on the front surface of the cam rack
body 47. A spring 57 is provided for the support shaft 50
to urge and rotate the stop lever 51 so that the stopper pin
53 is abutted on the cam rack body 47. A short rack body 58
that can mesh with a fifth driving gear 33 in the loading
dr.tv:.ng means 30 is confl.gured at the right end of the cam
rack body 47 in the lateral d;.rect:.on. &
These components 41 to 58 form an example of the po:;ier
transmission switching means 40 for switching the driving
foxce of the feed motor 11 to the loading driving means 30.
A protruding shaft 59 that engages with a cam groove 2'/’~
formed in the disc tray 25 is provided on the cam rack body
47. The cam groove 27 is formed of a lateral groove section
27a located in the frxont of the disc tray 25, an inclined groove
section 27b that is inclined rearward fxom the inner end of
the lateral groove section 27a, and a longitudinal groove
section 27c extending rearward from the end of the inclined

groove section 27b.
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This device includes an elevating means 60 for swinging
the traverse base 3 to elevate and lower the turn table 8
rglative to the optical disc 70, and a power transmission means
6;6 for transmitting the driving force of the feed motor 11
to the elevating means 60 in response to the optical disc 70
transfer operation performed by the disc tray 25. Thus, the
turn table 8 is elevated and lowered in response to the optical
disc 70 transfer operation so that the optical.*‘disc 70 can
be installed on and removed from the turn table 8.

That is, as described above, the traverse base 3 is
mounted on the vertical slider 6 via the two floating rubber
pieces 2 disposed at the front end of the traverse base 3,
so as to be swung in response to the wvertical operation of
the vertical slider 6. At that time, the vertical slider 6
:;’i.s vgrtically moved by fittizfg::'guided sections 61 provjf&ed
on both right and left of the vertical slider 6, ina vertidal
guide section 62 provided on the device body 1 so as to guide

the guided sections 61 through the guide section 62.

A lateral pair of cam pins 63 are provided on the front
surface of the vertical slider 6, and a lateral pair of cam
grooves 64 with which the cam pins 63 are engaged are formed
in the rear surface of the cam rack body 47. At that time,
the cam groove 64 is formed to move the vertical slider 6 in
the vertical direction via the cam pin 63 in response to the

lateral movement operation of the cam rack body 47.
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These components 61 to 64 form an example of the elevating
means 60 for swinging the traverse base 3 to elevate and lower
the turn table 8 relative to the optical disc 70.

In addition, the rack teeth of the short rack body 58
are set to have a sufficient vert:.cal length to maintain the
fifth driving gear 33 meshing with the short rack body 58 even
if the traverse base 3 swings in the vertical direction in
response to the lateral movement of the cam rack body 47.

These components 58 and 33 form an example of the power
transmission means 66 for transmitting the driving force of
the feed motor 11 to the elevating means 60 in response to
the optical disc 70 transfer operation performed by the disc
tray 25. ‘ |

The rack teeth of the tray rack 26 are approximately
formed to have a tooth trace angle almost the same as the swmg
angle of the traverse base 3 o that even when the traverse
base 3 is swung as described above, the rotational driving
force of the feed motor 11 can be smoothly transmitted from
the fifth driving gear 33 of the loading driving means 30 to
the tray rack 26.

Operations of the embodiment of the optical disc device
configured as described above will be described with
reference to the timing chart in FIG. 12.

First, FIGS. 1, 7, and 9 show the optical disc device,
which is reproducing a signal from the optical disc 70.

In this case, in the power transmission switching means

40, the switching lever 42 has been turned counterclockwise
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to engayingly leck the elastic engaging locking hody 44 on
the stopper body 45, and the cam rack body 47 has been moved
up to the right limit %o remove the short rack body 58 from
the right end of the fifth driving gear 33 while eayagingly
locking the stopper pin 53 in the engaging locking recess 54
J.n order to position the cam rack body 47. In addition, in
the elevating means 60, the cam rack body 47 has been moved
rightward to swing the vertical slider 6 upw;r’d.

' Then, a signal is reproduced from the optical disc 70
by using the spindle motor 9 to rotate the optical disc 70
sandwiched on the turn table 8, at a predetermined rotation
speed together with the turn table 8 while moving the optical
pickup 7 to a location approximately under a target signal
track to be reproduced, and then reading the signal on the
optical disc 70 using an optical element such as a lens or
a laser that is provided in the optical pickup 7.

Now, when the signal track to be reproduced is not located
over the current position of the pickup 7 or a signal is to
be reprod_uced from across several tens or more of signal tracks,
the optical pickup 7 must be moved toward the outer
circumference of the optical disc (shown by arrow A) or the
inner circumference of the optical disc (shown by arrow B)
along guide sections 5, 5 formed on the traverse base 3.

The optical pickup 7 is moved via the optical pickup
driving means 20 by using the rotational driving force of the
feed motor ll. That is, the rotation of the motor gear 13

provided by the feed motor 11 is transmitted from the first
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driving gear 21 to the second driving gear 22, which then
rotates to drive the passive rack 24 in front and in rear.
In this case, when the feed motor 11 rotates the motor gear
13 in the clockwise direction (5') , the optical pickup 7 moéies
toward the outer circumference A, whereas when the feed motor
11 rotates the motor gear 13 in the counterc¢lockwise direction
(b), the optical pickup 7 moves toward the inner circumference
B. -

While a signal is being reproduced from the optical disc
70 as shown in FIG. 1, each driving gear 31, 32, 33 of the
loading driving means 30 rotates in response to the rotation
of the motor gear 13. Since, however, the short rack body
57 has been removed from the right end of the fifth driving
gear. 33 as described above, the driving force of the loading
ériving means 30 is not beihé?i}transmitted-to the disc té‘i:ay
25. |

Next, FIG. 2 shows the optical disc device, which is

reproducing a signal recorded on the inner-most-

circumferential position of the optical disc 70.

That is, the feed motor 11 has rotated the motor gear
13 in the counterclockwise direction (b), and the optical
pickup 7 has been driven toward the inner circumference B by
the optical-pickup driving means 20 to reach the inner-
¢ircumferential-end switching position Z of the recording
position range X of the optical disc 70 in which signals are

recorded. Thus, the rear end of the passive rack 24 ismeshing



- 18 -

with the second driving gear 22, and the switching rack 46
is situated close to the partial gear 43.

A= shown ip this figure, the standards for the optical
disc 70 typically specify the signal position range X of the
optical disc 70 in which signals are recorded, in terms of
a radius from the center of the disc. In the conventional
optical disc device, a position detecting switch for the
optical pickup 7 is provided at the inner-most<-
circumferential position of the sigpnal position range X to
detect that the optical pickup 7 is at this position or has
moved to it in order to prevent the optical pickup 7 from
further moving toward the inner circumference.

On the contrary, in the optical disc device according
to this invention, the lnner-most-c1rcumferent1al posmtlon
is defined as the inner-circumferential-end switching
position Z, at which an inner-circumference detecting swiii'ch
35 is provided. This optical disc device is similar to the
conventional optical disc device in that it detects that the
optical pickup 7 is at the inner-most-cizcumferential )
position or has moved thereto while the inner-circumference
detecting switch 35 is being turned off, but differs from the
conventional device in that the optical pickup 7 is configure;d
to further move toward the inner circumference even after it
has turned on the inner-c¢ircumference detecting switch 35.

FIG. 3 shows the optical disc device, inwhich the optical
pickup 7 shown in FIG. 2 has further moved toward the inner

circumference relative to the inner-most-circumferential
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position of the optical disc 70 at which the optical pickup
7 has activated the inner-circumference detecting switch 35
as shown in FIG. 2.

The differences between the states of FIGS. Z and 3 and
the transitional operations between the states of FIGS. 2 and
3 will be described.

The optical pickup 7 is moved from the position in FIG.
2 to the position in FIG. 3 by using the feed motor t1 to rotate
the motor gear 13 in the same rotating direction, that is,
the counterclockwise direction (b) after the state of FIG.
2 in which the inner-circumference detecting switch 35, which
is turned on, has been operated by the optical pickup 7.

Then, the optical pickup 7 further moves toward the inner
circumference to allow a switching rack 46 mounted on the
optical pickup 7 to turn the switching lever 42 in the
clockwise direction (c) while engaging with the partial gear
43 of the switching lever 42. Then, the switching lever 42
further turns ithe stop lever 51 in the counterclockwise _
direction (d), while sliding the cam rack body 47 leftward
via the cam body 489.

In this case, when the cam rack body 47 moves leftward,
the short rack body 58 starts to mesh with the fifth driving
gear 33, whereas the passive rack 24 maintains engagement with
the second driving gear 22.

FIG. 4 shows that the driving force of the fifth driving
gear 33 has moved the cam rack body 47 leftward relative to

the state in which the short rack body 58 starts to mesh with
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the £ifth driving gear 33 as shown in FIG. 3. This operation
is also performed by using the feed motor 11 to rotate the
motor gear 13 in the counterclockwise direction (b) as in the
feeding of the optical pickup 7 toward the inmner
circumference.

. This operation of the cam rack body 47 turns the switching
lever 42 in the clockwise direction (¢) until iv 1s restrlcled
by the cam rack body 47, and further withdraws the optical
pickup 7 toward the inner circumference until the passive rack
24 is disengaged from the second driving gear 22.

This operation of the cam rack body 47 also guides the
stopper pin 53 from the inclined cam surface 55 to the
restricting surface 56 to turn the stop lever 51 in the
counterclockwise direction (d) until the stop lever 51 is
completely separated from the switching lever 42,

In this optical disc device, the traverse base 3 .‘LS
a:.tdapted to swing using its rear end as a fulcrum for swinging
in redgponco to tha vertiral mnvement of the vertical slider
6, and the cam pins 63 on the vertical slider § engage with“
the cam grooves R4 farmad in the cam rack bady 47. Thus, the
vertical slider 6 moves in the vertical direction in response
to the lateral movement of the cam rack body 47. That is,
the lateral movement of the cam rack body 47 swings the
traverse base 3 with its rear end as the fulcrum.

That is, in this optical disc device, when the cam rack
body 47 is on the right side as shown in FIG. 3, the cam pin

63 engages with the upper part of the cam groove 64, so the



- 21 -

vertical slider 6 is located at an upper position, as shown
in FIGS. 7 and 9. In addition, when the cam rack body 47 is
on the left side as shown in FIG. 4, the cam pin 63 engages
with the lower part of the cam groove 64, so the vertical slider
6 is located at a lower position, as shown in FIGS. 8 and 10,

When the vertical slider 6 is located at the upper
position as shown in FIG. 7, the optical disc 70 can be clamped
by the turn table 8 and the clamper 14 so as to-lie almost
ln the horizontal direction. f-r'xladditian ; when the verti&al
slider 6 is located at the lower position as shown in Fig.
8, the turn table 8 has moved downward while inelining so that
the optical disc 70 can pass over the turn table 8 when it
is installed from the exterior of the device or when it is
removed from the interior.

That is, these configurations enable the optical pickup
7 to be further withdrawn toward the inner circumference,. the
stop lever 51 to be released, and the optical disc 70 to be
unclamped from the turn table 8, by rotating (g) the fifth
l;iriving gear 33 of the loading driving means 30 so as to move
:the cam rack body 47 leftward (e) to the position shown in
FIG. 4 from the position at which the cam rack body is located
on the right side as shown in FIG. 3,

FIG. 5 shows that the feed motor 11 has rotated the motor
gear 13 in the counterclockwise direction (b) to cause the
rotation (g) of the fifth driving gear 33 to further move (e)

the cam rack body 47 leftward relative to the position shown
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in ¥IG. 4. FIG. 5 alsofshows as a broken line the disc tray
25, which is not shovm; in F16S. 1 to 4.

When the fifth dri\fring gear 33 fuxther movés the cam rack
body 47 leftward relathve to the position shown in FIG. 4,
the protruding shaft 59 on the cam rack body 47 moves leftward
along the lateral groovvf‘s: section 27a of the cam groove 27 until
it reaches the groove sefction 27b inclined at 45°. Then, when
the protruding shaft 59: presses the left wall of-(t‘he incliped
groove section 27b, ‘tl:].e disc tray 25 moves (f) frontward
relative to the deviceibody 1., Bt this points, the tray rack
26 provided on the disc:: tray 25 simmltaneously moves forward
ain'd meshes with the f'&fth driving gear 33.

When the cam ra.c]él body 47 has moved leftward as shown
in FXG. 5, the vertic::':xl slider 6 is located at the lower
position and the turn'table 8, that is, the traverse base 3
has swung in such a waﬂr that its front is inelined downwérd,
thereby inclining -thegfifth driving gear 33 relative to its

horizontal position, fas shown in FIGS. 8 and 1l. Since,.

however, the rack teeif_h of the tray rack 26 that meshes with
the fifth driving geazj: 33 are inclined so as to have a tooth
trace angle almost the;i same as the swing angle of the traverse
base 3, the f£ifth drix!ring gear 33 correctly meshes with the
tray rack 26. }

FIG. 6 shows thegstate in which the fifth driving gear
33 has further rotateéd while meshing with the tray rack 26

i
to eject the disc tray 25 to the exterior of the device. At

this point, the protruding shaft 59 of the cam rack body 47

|
i
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is located in the laterxral groove section 27¢ of the cam groove
27 and the short rack body 58 is disengaged from the fifth
driving gear 33.

i As described above, by using the feed motor 11 to move
the optical pickup 7, which is reproducing a signal, to fhe
signal inner-circumferential-end switching position % on the
optical disc 70 and then continuing rotating the motor 11
without changing the rotating direction, the embodiment of
this invention can automatically unclamp the optical disc 70
from the turn table 8 and eject the optical disc 70 to the
exterior of the device, thereby eliminating the needs for a
disc loading motoxr required for the conventional optical disc
dovice. As a resulr, the numher of metors used in the device
can be reduced to provide a more inexpensive optical disc
device. N
| Although the abaove embbci';ment has been described ln
conjunction with the operations for unclamping and ejecting
the optical disc 70 from the reproduction state, it can be
applied to the transfer of the optical disc 70 to the interior*
of the device, the clamping of the optical disc 70, and the
transfer to the reproduction state by rotating the feed motor
11 in the opposite direction, that is, the ¢lockwise direction
{2}«

In addition, by using the feed motoxr 11 tomove the optical
pickup 70 to the signal inner-most-circumferential position
on the optical disc 70 so that the inner-circumference

detecting switch 35 detects the position of the optical disc
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7 and then changing the rotating direction of the feed motor
11 or stopping its rotation, signals from the optical disc
70 can be continuously reproduced/recorded without the need
to eject the optical disc 70 to the exterior of the device.
Even without a detecting switch for detecting that the
optical disc has been loaded in the device or detecting an
optical-disc clamping operation, which is reqﬁired for the
conventionalopticaldiscdevice,thisembodimengéanusethe
inner-circumference detecting switch 35 to detect these
conditions to reduce the number of detecting switches
required, thereby providing a more inexpensive optical disc

device.
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CLAIMS
1. An optical disc device, characterized in that:

a traverse base (3) is disposed on a device body (1),
said traverse'base (3) including an optical pickup (7) that
records a signal on an optical disc (70) or that reproduces
a signal recorded thereon and a feed motor (11) that drives
via optical-pickup driving means (20), said opt':‘(ical pickup
{(7) forward and backward from the inner circumferential
position of the optical disc (70) to the outer circumferential
position thereof, and
the device body (1) conip;:ises loading means for
iransferring said optical disc (70) from the exterior of the
devicebody (1) onto said traverse hase (3) and loading driving
means (30) fordrivingsaid loading means using said feed motor

(11) that is also used for driving the optical pick up.

2. The optical disc device according to e¢laim 1, wherein
the optical pickup (7) can move up to an extended switching
position (¥) that is closer to the center of the optical disc
than a signal position range (X) on the optical disc (70) in
which signals are recorded is, and wherein when said optical
pickup (7) i1s at the extended switching position (¥), the
rotational driving force of the feed motor (1l1) is switched

and transmitted to the loading driving means (30).

W
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3. The optical disc device according to claim 2, further
comprising an inner-circumference detecting switch (35) for
detecting that the optical pickup (7) has moved to an
£nner—circumferential—end switéhing position (Z) within the
signal position range due to the rotational driving force of
the feed motor (l1), and power transmission switching means
for further rotationally driving the feed motor (11) to
further move the pickup toward the inner cireumference of the
optical disc when the inner-circumference detecting switch
executes detection, thereby switching the driving force of
the feed motor (11) to the loading driving means (30), whereby
the rotating direction of the feed motor (11) is switched
according to a detection signal from said inner-circumference
detecting switc¢h (35) in order to selectively switch the
il:ransmission of the rotatidhéil‘ driving force of said feed
motoxr {11) between the driving of the loading means and the

driving of said optical pickup.

4. The optical disc device according to claim 1, wherein
the traverse hase {3) includes a turn table (8) on which the
optical disc (70) is placed, said traverse hase being mounted
to be able to swing around its rear end, and wherein the device
further comprises elevating means (60) for swinging said

traverse base (3') to elevate and lower the tuxn table (8)
relative to the optical disc (70) and power transmission means
(66) for transmitting the driving force of sald feed motor

(11) to said elevating means (60) in response to an
_

- R g
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optical~disc transfer operation performed by said loading
means, whereby the turn table (8) is elevated and lowered in
response to the optical-disc (70) transfer operation in order
that the optical disc (70) can be installed on and removed

from the turn table.

S. The optical disc device according to claim 4, wherein
the loading driving means (30) includes drivii;g*gears {31, -
32, 33) that transmit the rotational driving force of the feed
motor (11) and a rack (26) that is provided in part of the
ioading means and meshes with said driving gears, the :.iéck
teeth of said rack (26) having a tooth trace angle almost the
same as the rotatilonal-movement angle of the traverse base

(3)-
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