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Sl>ECIFICATION 

O~TICAL DISC DE~ICE 

Field of the Invention 

~he 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 therefroitr, and in 

particular, to an optical-pickup driving mechanism and an 

optical-disc loading mechanism. 

Baok9round 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 with 

the optical disc to a predetermined position inside the device. 

Then, the optical disc, which has reached the predetermin~_ 

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 configured 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 }?rice 

of the entire device from being reduced. 

summary of the Invention 

The present invention solves this probleltl, and its object 

is to reduce the number of motors used in the device in order 

to provide a more inexpensive·· optical disc device. 

To attain this object, an optical disc device 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 mean~ for t~ansferring the optical disc from the 

exterior of the device body onto a traverse base and a loading_ 

dr_iving means for driving the loading :means using the feed 

motor that is also used for driving the optical pickup. 

l'.n this configuration, the feed motor can move the optical 

piokup to reproduce a signal and eject the optical 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 l of the present 

invention is an optical disc device characterized in that a 
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traverse base is disposed on a device body and includes an 

optical pickup that records a signal on an o~tical disc or 

that reproduces a signal recorded thereon and a feed motor 

that drives via an optical-pickup drivinq means, the optical 

pickup forward and backward from the inner cireumferential 

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 

exte~ior of the device body onto the traverse base and a 

loading driving means for driving the loading means using the 

f~ed motor that is also used for driving- the optical pickup. 

This optical disc device uses the feed motor to move the 

optical pickup and also to drive the loading means, thereby 

enabling the optical disc to be ejected to the exterior of 

the device, and eliminates the needs for an optical-disc 

loading motor that has been required in the conventional 

optical disc device. 

'!he invention as set forth in claiin 2 is an optical disc_ 

device acco:rding to claim 1 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 

that 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 fee~ motor to move the optical pickup 

to the signal inner-eircumferential-end switching position 
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on the optical disc and furthe:r continues :rotating the feed 

motor in the same direction, thereby enabling the loading 

driving means to automatically eject the optical disc to the 

exterior of the device. 
' ., . 

iz'he invention as set forth ·in claim 3 is an optical disc 

device accordinq to claim 2 characterized by comprising an 

inner-circumference detecting switeh for detecting that tbe 

optioal pickup bas 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 switchinq means for rotationally driving the 

feed motor to further.move the pickup toward the inner 

circumference of the optical disc when the inner 

circwn:ferential detecting switch executes detection, thereby 

switching the drivinq f_orce of the feed motor to the loading 
i .•.• .. 

driving means, whereby the :rdtating direct;ion of the f~ed 

motor is switched according to a detection signal from the 

inner-circumference detecting switch in order to 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-

circumf erential-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 

to¥Tard 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 around 

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 driv-ing force of the 

feed motor to the elevating means in response to an 

optical-di·sc transfer operation performed by the loading 

nieans, whereby the turn table'.~·is elevated and lowered ·in 

response to the optical-disc transfer operation in order that 

the optical disc can be in.stalled on and removed from the turn 

table. After the elevating means has elevated the tra'O"erse 

base, the turn table or the like can clamJ;l the optical disc 

almost in the horizontal direction. After the traverse base 

has been lowered by using the driving force of the feed motor 

via the power transmission means to activate the elevatinq 

means, the turn table can be moved downward while being 

inclined to. unclam.p 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 5 is an optical disc 

device according to claim 4, wherein the loading driving means 

includes driving gears that transmit the rotation.al driving 

force of the feed motor and a rack that is provided in part 
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of the loading means and meshes with the drivinq gear, the 

rack teeth of the rack having a tooth trace anqle 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 do-wnward, the 

driving gear is also inclined relative to the horizontal state. 

since the rack teeth of the rack are conf iqured to inoline 

so as to have a tooth trace angle almost the same-as the swing 

~ngle of the traverse base, the drivinq gear and the rack 

constantly mesh with each other correctly. 

~rief Description of the Dra~ings 

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 dev£ce 

according to the embodiment of this invention, whioh is 

reproducing a signal recorded on the inner-most 

circumferential position; 

FIG. 3 ia a plan view showing the optical disc de~ice 

according to the embodiment of this invention, in which 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 sho;ing the optical disc devfce 

according to the elll.bodi.ment 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 

otheri 

'.lrIG. 6 is a plan view sho"W'ing the optical device according 

to the embodiment of this invention, in which a disc tray has 

been ejected to the exterior of the device; 

FlG. 1 is a side view showing the optical disc device 

according to the embodiment of this invention, in which a 

vertical slider is located at an ~pper position; 
! . . 

FIG. 8 is a side view showing the optical disc device 

according to the embodiment of this invention, in which the 

vertical slider is located at a lower position; 

FIG. 9 is a rear ~iew sho~ing a cam rack body section 

of the optical disc device according to the embodiment of this 

invention, in which a vertical slider ia located above; 

FIG. 10 is a .rear view showing the cam rack body section 

of the optical disc device according to the embodiment of this 

invention, in 'Which the vertical slider is located at a lower 

position; 

FIG. 11 is a side view sho~ing 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-
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Embodiments 

An embodiment of an optical disc device according to this 

invention will be described below in detail with reference 

to the drawings. FIGS. l to G are plan views sho~ing a 

configuration of the optical disc de~ice according to the 

embodiment of this invention and its operations performed in 

the order of the drawing number. FIGS. 7 and 8 ar9"'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.. PIG. 

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 11, a traverse base 3 like a rectangular 

plate is disposed on a device body (mechanical base} l via 
' 
~our floating rubber pieces 2.:,:.placed in positions of the .·.. . 

traverse base 3 corresponding to its co;rners. The traverse 

base 3 is tuounted so as to swing toward the device body 1 using 

as fulcrums for the swinqing-movement the two floating rubber 

pieces 2 disposed at the rear end of the traverse base 3. -:rhe 

front end of the tra11erse 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 ia moved in the vertical direction. The . 
vertical-movement configuJ:"ation of the vertical slider 6 will 

be described below. 
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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 ta.ble 8 for cooperating with a clamper 

14 in sandwiching the rotating center of the loaded optical 

disc 70 to rotate the optical d~sc 70, a spindle motor 9 for 
·--~ 

turning the turn table 8, and a feed motor 11 acting as a driving 

source for driving the optical pickup 7 forward and backward 

approximately from an inner circumferential posi""tion on the 

optical disc 70 to an outer circumferential position thereon. 

That is, the optical pickup 7 is positioned in su~h a 

way as to be embedded in a penetrating section 4 formed in 

the traverse base 3 and is supported and guided by guide 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 an inner circumferential position on the optical disc 

70 to an outer cil:'oumferential position thereon. The turn 

table 8 is placed at the fro~t-:;:,;f the penetrating sectiori.~ 4. 
~he spindle motor 9 has a rotating shaft 10 coaxial with the 

turn table a, and the fead motor 11 has a rotating shaft l2 

coaxial with a motor gear 13. 

The pickup drivinq 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 reduction and a second driving gear 22 that meshes 

with the first driving gear 21 for speed reduction. A speed 
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reduction g'ear section of the second drivinq 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 exaxuple 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 ~ loading m~ans for 

transferring the optical ttisc 70 from the exterior of the 

device body 1 onto the traverse base 3 and a loading driving 

i;eans 30 for driving the loading means using the feed motor . . 

11.. That is, an example of the loading means is composed of 

a disc tray 25 or the like and ha~ 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 tbe 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 drivin<; gear 

33. 

These components 26, 31 to 33 configure an example of 

the loading driving means 30 for transmitting the driving 

force of the teed motor 11 to the disc tray (loading means) 

25. 
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'l!he optical pickup 7 can move up to an extended switching 

position Y closer to the center of the optical disc 70 than 

a signal position range X 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 • 

..Vhat is, the penetrating section 4 and the go.ide .bodies 

5 are formed so that the optical pickup 7 can move up to an 

extended switching position Y 1 and the length of the passive 

racl<: 24 is set over which it meshes with the motor gear 13. 

The tra"O'erse base 3 includes an inner-circumference detecting 

~witch 35 for detecting that ~he optical pickup 7 has been 
".h· •• • .. 

moved to an inner-circumferential-end switching position Z 

ot the signal position range X due to the rotational driving. 

fo:rce of the feed motor 11. Furtb.ermore, in ;response to the 

detection state of the inner-circumference detecting switah 

35 1 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 tha loading driving means 30. 

Furthermore, by switching the rotating direction of the feed 

motor 11 in response to a detection siqnal from the inner 

circumference detecting switch 35 1 the transmission of the 

rotational driving force of the feed motor ll is selectively 
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switched between the driving of the disc tray {loading means) 

25 and the driving of the optical pickup 7. 

A switehing 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 the traverse base 3.. Thus, when the switching 

lever 42 is turned toward the loading driving means 30 

(counterclockwise) / the elastic engaging-locking body 44 is 

~ngagingly locked on the stopp~r body 45 to restrict and 

maintain a position of the tu:r:ning 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 qear 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 

looked on a stopper body 16 provided on the device body l is 

formed at the left end of the cam rack body 4 7. A cam body 

49 is provided on the cal11 rack body 4 7 so that the switching 

lever 42 turned clockwise can abut on the cam body 49. 

A stop lever 51 is turnably d.isposed 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 4 7 . 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. In addition, a stopper pin 

53 is provided at the proximal end of the stop lever 51 • 
... . · . 

An engaging locking recess 54 is formed at the left end 

of the cam rack body 4 7 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 ·;.est:ricting 

surf ace 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 4 7 • A short rack body S 8 

that can mesh with a fifth driving gear 33 in the loading 

driving means 30 is configured at the right end of the cam 
! . . .. ·· A::~ .. ~ -~1~· • 
rack body 47 in the lateral direction. -~. 

'l'hese components 41 to 58 form an example of the power 

transmission switching means 40 for switching the d:riving 

foJ;ce of the feed. motor 11 to the loading driving means 3 O !.. 

A protruding shaft 59 that engages with a cam groove 27 

formed in the disc tray 25 is provided on the cam rack body 

4 7. The cam groove 27 is formed of a lateral groove section 

27a loc:ated in the front of the disc tray 25, an inclined groove 

section 27b that is inclined rearward from the inner end of 

tbe lateral groove section 27a, and a longitudinal groove 

section 27c extending rearward from the end of the inclined 

qroove 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 

r~lative to the optical disc 7 a, and a 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 7 O 

transfer operation performed by the disc tray 25. Thus, the 

turn table a is elevated and lowered in response to the optical 

disc 70 transfer operation so that the optical ~is~ 70 oan 

be installed on and removed from the turn table 8. 

~hat is, as described above, the traverse base 3 is 

mounted on the vertical slider 6 via the two floating rubber 

piecea 2 disposed at the front end of the traverse base 3, 

so as to be swung in response to the vertical operation of 

the vertical slider 6. At that time, the vertical slider 6 
i 
~s vertically llLOVed by fitti~-~ ·guided sections 61 provided 
' . 
on both right and left of the "9'ertical slider 6, in a vertical 

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 foril\ed 

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 V"ertical 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 ve~tical length to maintain th~ 

:fifth driving qear 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 ra~k body 47. 

These components 58 and 33 fom 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 

~ormed to have a tooth trace angle almost the same as the swing 
i ·'. . 
angle of the traverse base 3 ·so that even when the traverse 

base 3 is swung as described above, the rotational driving 

:force of the feed motor ll oan be smoothly transmitted frgm 

the fifth driving gear 33 of the loading driving 1t1.eans 30 to 

the tray rack 26. 

Operations of the embodiment of the optical disc device 

configured as described above will be described ~ith 

reference to the tinlin9 chart in FIG. 12. 

First, FIGS. 1 1 7 1 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 ougd.ylt').c;ily lock thA P.ln~tic engaqing lockinq horly 44 on 

the stopper body 45, and the cam rack body 4 7 has been moved 

up to the right 15mit to remov~ the short rack body 58 from 

the right end of the fifth drivi;ng gear 33 whll~ etigaqinqly 

lockin9 the stopper pin 53 in the engaging locking rec:es·s 54 

in order to position the cam. rack body 4 7. In addition,. in 

the elevating means 60 , the call\. rack body 4 7 has been moved 

rightward to swing the vertical slider 6 upward. 

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 a 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 usinq 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 reproduced from across several tens or more of signal tracks 1 

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 11. 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 thia case, when the feed motor 11 rotates the motor gear 
I "•• ~'t-

13 in the clockwise direction (a) 1 the optical pickup 7 moves 

toward the outer circumference A, whereas ~hen the feed lll.Otor 

11 rotates the lll.Otor gear 13 in the counterclockwise direction 

(b), the optical pickup 7 moves toward the inner circumference 

B .. 

While a signal is being reproduoed from the optical disc 

70 as shown in FIG. 1, each driving gear 31, 32, 33 of the 

loading driving means 30 rotates in resJ;>onse to the rotation 

ot the motor qear 13. Since 1 however, the short rack body 

57 has been removed from the rigoht end of the fifth dri.ving 

gear 33 as described above, the driving force of the loading 
! .. . 
driving means 30 is not being::.;;transxnitted-to the disc t'ray 

25. 

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

reproducing a signal recorded on the inner-most­

circumferential position of the optical disc 70. 

~hat 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 circ'\llUf erende B by 

the optical-pickup driving means 20 to reach the inner­

circumferential-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 raok24 is meshing. 
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with the second driving gear 22, and the switching rack 46 

is situated close to the partial gear 43. 

As shown in this figure, the standards for the optical 

disc 70 typically specify the signal position range X of the 

optical disc 70 in whioh si9nals are recorded, in teDtLs of 

a radius from the center of the disc. !n the conventional 

optical disc device, a position detecting switch for the 

optical pickup 7 is provided at the inner-most ...... 

circumferential position of the signal 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 circwnf erence. 

on the contrary, in the optical disc device according 
! 

~o this invention, the inner-most-circumferential posit~on 
is defined as the inner-circumferential-end switching 

position z, at which an inner-c::ircumference detecting switch 

35 is provided. This optical disc device is similar to the 

conventional optical disc device in that it detects that th~ 

optical pickup 7 is at the innP.r-most-oi~cumf erential 

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 configured 

to further move to~ard the inner circumference even after it 

has turned on the inner-ciircumference detecting switch 35. 

FIG. 3 shows the optical disc device, in which the optical 

pickup 7 shown in FIG. 2 has further moved toward the inner 

circumterence relative to the inner-mo$t-circumf erential 
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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.. 2 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 moto:r·:t1 to rotate 

the motor gear 13 in the same rotating direction, that is, 

the countercloakwise qirection {b) after the state of FIG. 

2 in which the inner-circumference detecting switch 35 1 which 

is turned on, has been o~erated 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 leV'er 42 

further turns the stop lever 51 in the counterclockwise _ 

direction (d), while sliding the cam rack body 47 leftward 

via the cam body 49. 

In this case, when the cam rack body 4 7 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 9ear 22. 

FIG. 4 shows that the driving force of the fifth driving 

gear 33 has moved the cam. rack body 4 7 leftward relative to 

the state in which the short rack body 58 starts to mesh with 
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the fifth driving gear 33 as shown in FIG. 3. This operation 

is also performed by using the feed motor ll to rotate the 

motor gear 13 in the counterclockwise direction {b) as in the 

feeding of the optical pickup 7 toward the inner 

circumference. 

This operation of the cam rack body 47 turns the switchin9 

lever 42 in the clockwise direction (c} un'tl.J. ii:. is restrlcLl::!<l 

by the cam racl<: 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 is 
adapted to swing using its rear end as a fulcrum for swinging 

in raoponco to thQ ~errjr~l mnvRmftnt of tb~ vertical slide_;: 

6, and the cam pins 63 on the ~ertidal slider 6 engaqe with 

the d3.ll\ grooves f\A formArl in the cam ;cack body 4 7. Thus, the 

vertical slider 6 moves in the vertical direction in :response 

to the lateral mo"7ement 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 4 7 is on the right side as shown in FIG. 3, the cam pin 

63 engages with the upper part of the cam 9roove 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 enqa9es 

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 
I 

in the horizontal direction. 
-:.· . In addition, when the vertical 

slider 6 is located at the lower position as shown in FIG. 

8, the turn table 8 ha.s moved downward while inclining so that 

the optical disc 70 can pass o~er the turn table 8 when it 

is installed from the exterior of the device or when it is 

removed from th~ 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 a, by rotating (g) the fifj:h 

Fiving gear 33 of the loading driving means 30 so as to mo'V'e 

the cam rack body 47 leftward (e) to the position shown in 

FIG. 4 from the posit ion 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 (q) 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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l 
:FIG .. 5 also! shows as a broken line the disc tray in :FIG. 4. 

I 
I 
I 

25, which is not shown in FIGS. 1 to 4. 
1 

When the fifth driting gear 33 further moves the cam rack 

body 47 leftward relat~ve to the position shown in FIG. 4, 

the protruding shaft 59, on the cam rack body 4 7 moves leftward 
I 

along the lateral groov~ section 27a of the cam groove 27 until 
I 

it reaches the groove s~ction 27b inclined at 45° ~ Then, when 
: 

the· protruding shaft 59 presses the left wall of the inclined 

qroove section 27b, the disc tray 25 moves (f) frontward 
I 

I 
relative to the device !body 1. At this }?oints, the tray rack 

I 

2.6 provided on the dis~ tray 25 siltl.ultaneously moves forward 
i I 

~nd meshes with the f~fth driving gear 33. 

When the cam rac~ body 47 has moved leftward as shown 

in FlG. 5, the vertical slider 6 is located at the lower 

position and the turn!table a, that is, the traverse base 3 . 
has swung in such a way that its front is inclined down"IN'ard, 

I 

thereby inclining theififth driving gear 33 relative to its 
I 

horizontal position, ;as shown in FIGS. 8 and ll. Since1-. 
however, the rack teeth of the tray rack 26 that llleshes with 

I 
I 

the fifth driving gea;- 33 are inclined so as to have a tooth 
I 

trace angle almost the! same as the swing' angle of the traverse 
l 

I 

base 3, the fifth driving gear 33 correctly meshes with the 

t.ray rack 26. i 
FIG. 5 shows the!state in which the fifth driving gear 

I 

33 has further rotat~d while ~eshing ~ith 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 caro. rack body 4 7 
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is located in the lateral groove section 27c of the cam groove 

27 and the short rack body 58 is disengaged from the fifth 

driving gear 33. 

As described above, by using the feed motor 11 to move 

the optical pickup 7, which is reproducing a signal, to the 

signal inner-circumferential-end switching position Z on the 

optical disc 70 and then continuing rotating the motor 11 

without changing the rotating di~ection, the embodiment of 

this imrention can automatically unclamp the optical disc 7 O 

from the turn table 8 and eject the optical disc 70 to the 

exterior o! the device, thereby eliminating the needs for a 

disc loadin9 motor required for the conventional optical disc 

dov-ioo. l\.S -. rasult / "thP nnmhftr. of lUQ\:o;cs used in the device 

can be reduced to provide a more inexpensive optical disc 

device. 
I ..... 

. ~~. 

Although the above embodiment has been described iri. 

conjunction with the operations for unclamping and ejecting 

the optical disc 70 from the reproduction state, it can b~ 

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 

ll in the opposite direction, that is, the clockwise direction 

(a). 

In addition, by using the feed motor 11 to move the optical 

pickup 70 to the signal inner-ID.ost-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 o'f the feed motor 

ll or stopping its rotation, signals from the optical disc 

70 oan be continuously reproduced/recorded without the need 

to eject the optical disc 7 O 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 required for the 

·-conventional optical disc device, this embodiment-can use the 

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 

i. An optical disc device, characteri2ed in that; 

a traverse base (3} is disposed on a device body {1) 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 optioal-picku~ driving means (20), said optical pickup 

(7) forward and back.ward from the inner circumferential 

position of the optical disc: { 7 0) to the outer circumferential 

position thereof, and 

the device body (1) comp~ises loading means for 

transferring said optical disc ( 7 o) from the exterior of the 

device body ( 1) onto said traverse base ( 3) and loading driving 

means ( 3 o) for driving said loading means using said feed motor 

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

2. The optical disc device according to claim l, wherein 

the optical pickup ( 7) can move up to an extended switching 

position (Y) 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 

~ickup (7) is at the extended switching position {Y), the 

rotational driving force of the feed motor ( 11) is switched 

and transmitted to the loading driving means (30). 

I tllllHllltl 1111111111 111111 
* C L Ill S * 
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3. ~he optical disc device according to claim 2, further 

comprising an inner-circumference detecting switch (35) tor 

detecting that the optical pickup (7) has moved to an 
_; f 

.inner-circumferential-end switching position { z) within "the 

signal position range due to the rotational driving force. of 

the feed motor ( 11), and power transmission switching means 

for further rotationally driving the feed motor (ll) to 

further move the pickup toward the inner ciroumfe:i:e.nce of the 

optical disc when the inner-circumference detecting switch 

egecutes detection, thereby switchinq 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 

a.coording to a detection signal from said inner-oircumf e:rence 

detecting switch (35) in order to selectively switeh the 
! ' 
transmission of the rotational driving force of said feed 

motor {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 base { 3) includes a turn table ( 8) on which the 

optical disc ( 70} is placed, said traverse base 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 turn table (8) 

relative to the optical disc (70) and power transmission means 

(66) for transmitting the driving force of said feed motor 

(11) to said ele~ating means (60) in response to an 

I IJIJ H~llfl u, 111~ 
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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 ( 7 O) transfe;r 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 drivinq~qears (31,· 

32 1 33) that transmit the rotational driving force of the feed 

~otor (11) and a rack (26) that is provided in part of the 

loading means and meshes with said driving gears, the rack 

teeth of said rack (26) having a tooth trace angle almost the 

same as the rotational-movement angle of the traverse base 

(3). 

f 1111111 tilt~ ID11 lll11111Dl 
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