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DISC DRIVING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to disc driving apparatuses. 

2. De·scription of the Related Art 

Disc apparatuses including disc driving apparatuses have been 

used, such as a disc apparatus recording and playing back an 

optical disc stored in a case. In the disc apparatus, a disc 

cartridge is moved horizontally to be stored in the cabinet of the 

disc apparatus first, the disc c.artridge. is .lowered to be placed 

so that the optical disc in the case is placed on a turntable, and 

then a chucking member is lowered to chuck the disc. 

In a disc apparatus for recording and playing back an optical 

disc which is not stored in a case, an optical disc is first 

placed on a disc tray, the optical disc is moved horizontally to 

be stored in the cabinet, a turntable is raised to lift the-

optical disc from the disc tray, and then a chucking member is 

lowered perpendicul,arly to the optical disc from above to chuck 

the optical disc. 
-

Of the above-described disc apparatuses, the former apparatus 

needs a mechanism which moves th_e disc cartr_idge horizontally and 

a mechanism which moves the cartridge vertically, making these 

mechanisms compl.icated .. 
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The latter apparatus needs a complicated mechanism for moving 

up and down precisely the turntable and the chucking member to 

perform precise chucking of an optical disc. 

In a disc apparatus, the objective lens of an optical pickup 

is disposed movably in the radial direction of an optical disc. 

Usually, the optical pickup is slidably supported at a guide shaft 

and is moved by a linear motor or other mechanism. 

Power to such a disc apparatus may be shut down for some 

reason during its operatic~, ~or example, by an attempt to move 

the disc apparatus without knowing that it is in operation during· 

a read operation of an optical disc. In such a case, the position 

of the optical pickup cannot be controlled because the power to 

the linear motor· is turned off, and the optical pickup is left on 

' the guide shaft in the condition in which it can slide freely. 

If the disc apparatus is carried in this state, the optical 
. . 

pickup moves, causing damage, such as errors in the precision of 

optical components precisely assembled and br~akage of the optical 

pickup or members which enable the optical pickup to move freely. 

To prevent such damage, the optical pickup can be driven by, 

for example, a rack and pinion. When the.power is shut down, the 

motor which rotates the pinion is stopped. 

With this feature, the optical pickup does not move when the 

power is shut down. If the optical pickup stops moving at the 

outer peripheral of the optical disc, however, a new problem may 

occur. The problem is that the opticai disc is scratched when it 
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touches the optical pickup if its outer peripheral is waved due to 

vibration caused in transportation of the disc apparatus. 

Another problem is too long of an access time is required 

when the optical disc is reloaded and chucked. This is because 

the position of the optical pickup is.not determined, as described 

above. To describe it precisely, when the position of the optical 

pickup is not determined within its movement area, the optical 

pickup must be moved to its reference position before signals are 

read from or written into the optical disc. 

In some disc apparatuses, the shutter of an optical disc is 

closed while the disc cart~idge is being loaded or after it is 

loaded, and the optical disc is rotated by a turntable. 

In such a disc apparatus, an air flow takes ~lace a~ the 

optical disc catches the surrounding air when it rotates. Then, 

air having dust enters the disc apparatus from the front slot used 

for loading the optical disc or other holes. 

Air which enters the disc apparatus may contact an optical 

disc surface or an objective lens surface of the optical pickup as 

the above-described air flows, d_epositing du.st on the surfaces. 

-
SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 

provide a disc driving apparatus which simplifies mechanisms used 

for moving a disc cartridge ho.rizontally and vertically. 

Another object of the present invention is to provide a disc 
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driving apparatus which simplifies a mechanism used for precisely 

moving a turntable and a chucking member up and down. 

Still another object of the present invention is to provide a 

disc driving apparatus which prevents an optical disc from being 

scratched by an optical pickup. 

Yet another object of the present invention is to provide a 

disc driving apparatus which has a shorter access time when an 

optical· disc is reloaded and chucked. 

A further object of the present invention is to provide a 

disc driving apparatus which prevents dust from being deposited on 

an optical pickup and an optical disc. 

The above objects of the present invention are achieved 

through the provision of a disc driving apparatus comprising a 

first base provided swingably about a first shaft between a first 

position for releasing a disc-shaped recording medium and a second 

posit.ion for chucking the disc-shaped recording medium; a second 

base provided swingably between a first position for releasing the 

disc-shaped recording medium and a second position for chucking 

the disc-shaped recording medium about a second shaft parallel to 

the first shaft and provided at the same side as the first shaft; 

a first memb~r provided for one of the first base and the second 

base, to which driving power for rotating the disc-shaped 

recording medium is given; a second member p.rovided for the other 

one of the first base and the second base for connecting the disc~ 

shaped recording medium and the first member such that the disc-
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shaped recording medium swings integrally with the first member; 

and base moving means for moving the first base and the second 

base between their first and second positions respectively. 

The disc driving apparatus ·of the present invention may 

further include centering means provided for one of the first 

member and the second mefnber for centering the disc-shaped 

recording medium against the first member and the second member, 

wherein the base moving means moves the first base and the second 

base such that one of the first base and the second base provided 

with the centering means reaches its second position from its 

first position earlier than the other base when the first base and 

the second base are moved from their first positions to their 

second positions. 

In the disc driving apparatus according to the present 

invention, the centering means may include a-circular member 

having a _taper portion which is engagable with a hole provided at 

the center of the disc-shaped recording medium. 

The disc driving apparatus according to the present invention 

may have the base moving means comprising a earn member having two 

grooves; a first engagement shaft provided for the first base for 

engaging with one of the two grooves on the cam member; and a 

second engagement shaft provided for the second base for engaging 

with the other one of the two grooves on the cam member. 

In another aspect of the present invention, the foregoing. 

objects are also achieved through the provision of a disc driving 
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apparatus comprising a pickup provided movably in the radial 

direction of a disc-shaped recording medium for accessing the 

disc-shaped recording medium; actuating means which is operative 

in response to the turning off of the power; pickup moving means 

for moving the pickup in the radial direction of the disc-shaped 

recording medium according to the operation of the actuating 

mearis; and locking means for locking the movement of the pickup 

which has been moved by the pickup moving means, according to the 

operation of the actuating means. 

The disc dr"iving apparatus according to the present invention 

may further include a first base provided swingably about a first 

level shaft between a first position for releasing a disc-shaped 

recording medium and a second position for chucking the disc-

shaped recording medium; a second base provided above the first 

base a??.d swingably between a first position for releasing the 

disc-shaped recording medium and a second position for chucking 

the disc-shaped recording medium about a second shaft parallel to 

the first shaft and provided at the same_side; a first member 

provided for one of the first base and the second base, to which 

driving power for rotating the disc-shaped recording medium is 

given; a second member provided for the other one of the first 
~ 

base and the second base, for connecting the disc-shaped recording 

medium and the first member such that the disc-shaped recording 

medium swings integrally with the first member; and base moving 

means for moving the first base and the second base between their 



... i 

-. 7 -

first and second positions respectively, wherein the pickup moving 

means moves the pickup toward the inner direction of the disc­

shaped recording medium according to the operation of the 

actuating means, and the locking means locks the pickup moving 

means at the inner side of the disc-shaped recording medium. 

In still another aspect of the present invention, the 

foregoing objects are also. achieved through the provision of a 

disc driving apparatus comprising a pickup provided movably in the 

radial direction of a disc-shaped recording medium for accessing 

the disc-shaped recording medium; chucking means for chucking the 

d~sc-shaped recording medium; pickup moving means for moving the 

pickup in the radial direction of the disc-shaped recording medium 

in interlock with the release of chucking by the chucking means; 

and locking means for locking the movement of the pickup· which h.as 

been moved by the pickup moving means according to the operation 

of the actuating means. 

The disc driving apparatus of the present invention may· 

further include a first base provided swingably about a first, 

level shaft between a first position for releasing a disc-shaped 

recording medium and a second position for chucking the disc­

shaped rec_prding medium; a second base provided above the first 

base and swingably between a fir.st position .for releasing the 

disc-shaped recording medium and a second position for chucking 

the disc-shaped recording medium about a second shaft parallel to 

the first shaft and provided at the same side as the first shaft; 
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and base moving means for moving the first base and the second 

base between their first and second positions respectively, 

wherein the chucking means comprises a first member provided for 

the first base, to which driving power for rotating the disc­

shaped recording medium is given; and a second member provi~ed for 

the second base, for connecting the disc-shaped recording medium 

and the first member such that the disc-shaped record member 

swings integrally with the first member, the pickup moving means 

moves the pickup toward the inner direction of the disc-shaped 

recording medium according to the operation of the actuating 

means, and the locking means locks the pickup moving means at the 

inner side of the disc-shaped recording medium. 

The foregoing and other advantageous features of the present 

invention are explained more fully below and set forth in the 

appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan showing a disc apparatus according to the 

present invention with a second base being removed. 

Fig. 2 is a perspective view illustrating a disc cartridge 

used in t~e embodiment. 

Fig. 3 is an elevation illustrating a chassis without bases. 

Fig. 4 is an enlarged cross section showing the rear portion 

of the disc apparatus. 

Fig. 5, along with Figs. 6 to 9, shows the outlined 
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relationship between a cam gear and two bases. Fig. 5 is an 

outlined side view illustrating an open condition. 

Fig. 6 is an outlined side view illustrating a condition in 

which a first base is slightly raised by slightly rotating the cam 

gear clockwise from the condition shown in_Fig. 5. 

Fig. 7 is an outlined side view illustrating a condition in 

which the first base is further ·raised and the second base is 

slightly lowered by slightly rotating the cam gear clockwise from 

the condition shown in Fig. 6. 

Fig. 8 is an outlined side view illustrating a condition in 

which the first base is positioned in its chucking condition and 

the second base is further lowered by slightly rotating the cam 

gear clockwise from the co?dition shown in Fig. 7. 

Fig. 9 is an outlined side view illustrating a condition in 

which the second base is also positioned in its chucking position 

by slightly rotating, the cam gear clockwise from the condition 
• 

shown in Fig. 8. 

Fig~ io is a vertical, longitudinal~ central cross section 

showing the disc apparatus in the chucking condition. 

Fig. il is a vertical, lo~gitudinal, central cross section 

showing th~ disc apparatus in an open condition. 

Fig. 12 is an enlarged cross section of a sealing member. 

Fig. 13 is an enlarged, vertical, longitudinal cross section 

of a turntable. 

Fig. 14 is an exploded perspective view illustrating an 
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optical pickup return mechanism. 

Fig. 15 is an enlarged cross section showing the main part of 

the optical pickup return mechanism. 

Fig. 16, along with Figs. 17 to 21, explains the operation of 

the optical pickup return mechanism. Fig. 16 is a plan showing a 

condition in which the optical pickup moves freely. 

Fig. 17 is a plan showing a condition in which the optical 

pickup is moved to the turntable side when power to a plunger is 

shut down. 

Fig. 18 is a side view illustrating an operated member when 

the bases are in the chucki~g condition.· 

Fig. 19 is a plan view showing the condition illustrated in 

Fig. 18. 

Fig. 20 is a side view illustrating the operated member when 

the bases are in an open condition. 

Fig. 21 is a plan yiew showing the condition illustrated in 

Fig. 20. 

Fig. 22 is an enlarged, vertical, longitudinal cross section 

of a chucking member. 

Fig. 23, as well as Figs. 24 to 26, shows the operation of 

the bases in outline. Fig. 23 is a side view showing an open 

condition .. 

Fig. 24 is a side view showing a condition in which the first 

base reaches.its chucking condition.· 

Fig. 25 is a side view showing the chucking condition. 
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Fig. 26 is a side view showing a condition in which the 

second base is swung upward. 

Fig. 27, as well as Figs. 28 to 31 in sequence, shows in 

outline a condition in :which the optical disc.is chucked. Fig. 27 

is a vertical, longitudinal, central c~oss section showing an open 

condition. 

Fig. 28 is a vertical, longitudinal, central cross section 

showing a condition in which the optical disc is to be centere~. 

Fig. 29 is a vertical, longltudinal,:~:~e:·efritral cross section 

showing a condition in which the optical disc has been centered. 

Fig. 30 is a vertical, longitudinal, central cross section 

showing a condition in which the chucking member touches the 

optical disc. 

Fig. 31 is a vertical, longitudinal, central cross section 

showing a condition in which the optical disc has been chucked. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A disc player having a disc driving apparatus according to 

the present invention will be described below in detail by 

referring to the embodiment shown in the accompanying drawings. 

The embodiment shown in the drawings.indicates the disc 

player, to which the present invention applies and which records 

and plays back an optical disc stored in the cartridge. 

In Fig. 1, a disc player 1 comprises a cabinet 2, a chassis 3 

which is smaller than the cabinet 2 by one s-ize and has a 
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substantially u~like shape turned sideways and having two sharp 

corners (hereinafter called a gantry shape), as viewed from above, 

a first base 4 swingably supported at the rear-end portion of the 

chassis 3, and a second base 5 disposed above the first base 4 and 

swingably supported at the rear-end portion of the chassis 3.· 

The directions used in this specif i~ation are determined such 

that the downward direction in Fig. 1 is the front, the upward 

direction in Fig. 1 is the rear, the right direction in Fig. 1 is 

the right, the left direction in Fig. 1 is the left, the side 

facing the viewer is the top,· and the opposite side behind the 

figure (not shown) is the bottom. These directions are used in 

the following description. 

Before describing the disc player 1, a double-sided-record-

type disc cartridge 6 used in the disc player 1 will be described. 

As shown in Fig. 2, the disc cartridge 6 comprises a flat, 

thin, box-shaped case 7 and an qptical disc 8 rotatably stored 

inside the case 7. Circular turn-table-insertion windows 7a are 

formed at the center portion on both sides of the case 7, and 

head-insertion windows 7b are formed at the rear side of the turn-

table-insertion windows 7a. A shutter 9 moves such that the turn-

table-insertion windows 7a and the head-insertion windows 7b on 
~. 

the case 7 are set to the open or closed position. When the disc 

cartridge 6 is loaded into the disc player 1, a shutter opening-

and-shutting mechanism not shown in the figure drives the shutter 

9 so as .to expose the optical disc 8 to the outside th.rough the 
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turn-table insertion windows 7a and the head insertion windows 7b. 

Since the cabinet 2 opens at the top and front sides, a top 

cover and a front panel, both not shown in the figure, cover the 

upper and front sides of the cabinet, respectively. 

A duct 10 provided at the rear wall of the cabinet 2 has a 

dust-proof filter 11 and a fan 12, and serves as a connection· 

between the inside and outside of the cabinet 2 as shown in Fig. 

1. 

An air inlet 13 is formed at the left-end portion of the rear 

wall of the cabinet 2. Inside the air inlet 13, the dust-proof 

filter 11 and the fan ~2 are disposed in such respective order 

from the air inlet 13. The duct 10 extends almost to the center 

in the left and right directions inside the rear-end portion of 

the cabinet 2, and has an air outlet 14 opening to the front, the 

air outlet 14 being a long oblong hole extending in the left and 

right directions. 

The duct 10 cleans air outside the cabinet 2 and brings such 

air into the cabinet. It also cools components such as an optical 

pickup, electronic devices, and the optical disc 8, and prevents 

dust from floating around the optical pickup and the optical disc 

8, as desc.ribed later. 

At the rear wall 3a of the chassis 3, an air inlet 15 having 

almost the same cross section as the air outlet 14 of the.duct 10 

is formed such· that it opposes the air outlet 14. The air inlet 

15 is equipped with a connection pipe 16 made of elastic 
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materials, such as rubber, which extends to the rear side from the 

edges of the air inlet 15 such that the air inlet 15 connects to 

the air outlet 14 when the chassis 3 is installed on the cabinet 

2. 

Air taken into the duct 10 by the fan 12 from the air inlet 

13 of the cabinet 2 is first cleaned with the dust-proof filter 

11, flows in the duct 10; and then flows into the chass!s 3 from 

the air inlet 15 through the air outlet 14 of the duct 10 and the 

connection pipe .16, as shown in Fig. 1. 

Guides 17L and 17R having a gantry-shaped cross section for 

guiding the disc cartridge 6 being loaded and for holding the disc 

cartridge 6 in the chassi~ 3 have two opposing walls with a 

distance nearly equal to or slightly larger than the thickness of 

the case 7 -of the disc cartridge 6, as shown in Fig. 3. The 

guides 17L and 17R are disposed at the inside of the left and 

right side walls of the chassis 3 such that they open toward the 

inside of the chassis 3, they are level, and they extend to almost 

all of the left and right sid~ walls at a height of the air inlet 

15. The disc cartridge 6 is loaded into the chassis 3 so tha~ the 

left and right side edges of the disc cartridge 6 are guided by 

the guides-17L and 17R and the rear edge of the cartridge 6 is 

inserted to proximity of the rea~ end of the chassis 3. 

At the inside of the rear wall 3a of the chassis 3, a frame 

member 18 having almost the same cross section as the guides 17L 

and 17R is mounted such that it opens towards the inside of the 
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chassis 3 at the same height as the guides 17L and 17R. 

A hole having almost the same shape as the air inlet 15 is 

formed at a portion of the frame member 18, opposite to the air 

inlet 15 of the rear wall 3a, so as not to prevent air from 

flowing into the chassis 3 from the duct 10. 

Shafts 19 and 19' spanning the space between the left and 

right side walls of the chassis 3 are disposed near the rear wall 

3a of the chassis 3 such that they are slightly distant from the 

frame member 18 in the upper and lower directions respectively, ~s 

shown in Figs. 3 and 4. 

A reinforcement member 20 spanning the space between the 

front-end portions of the left and right side walls of the chassis 

3 is disposed lower than the guides 17L and 17R. 

The first base 4 generally has the same shape as the second 

base 5. They differ only in that the first base 4 is provided 

with a tur~table 32 whereas the second base 5·. is provided with a 

chucking member 61. Therefore, the first base 4 will mainly be 

described below and ?nly the chucking member 61 will be described 

for the second base 5. For other portions in the second base 5, 

reference symbols given to the corresponding portions in the first 
. 

base 4 are ~indicated with a single quotation mark in figures, and 

their descriptions will be omitted. 

The first base 4 is like a thin box opening upwards. On the 

outside surface of the rear wall of the first base 4, a· hook 

portion 21 having an L-shape cross section is formed throughout 
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the rear wall in the left and right directions, forming a catch 

groove 22 which opens upwards, a·s shown in F.ig. 4. The catch 

groove 22 has a c~rtain size .such that it engages with the shaft 

19 without play. 

At the left and right ends of the rear wall of the first base 

4, thick wall portions 23L and 23R are formed which protrude 

toward ~he inside as shown in Fig. 1. Two screw holes are formed 

near the rear edge of each of the thick wall portions 23L and 23R, 

and separately i~ the left and right directions. The two screw 

holes extend in the upward and downward directions and open 

upward. 

The hook portion 21 is hooked from below op the lower shaft 

19 supported by the· chassis 3 so· as to position the shaft 19 in 

the catch groove 22. Then, screws 24L and 24R are screwed into 

the screw holes on the thick wall portions 23L and 23R so that the 

lower surfaces of the heads of the screws 24L and 24R press the 

shaft 19 to the inside surface of the catch groove 22. Hence, the 

first base 4 is rotatab~y supported at the rear end portion of the 

chassis 3. 

Engagern~nt shafts 25L and 25R protruding toward the outside 

at the front portions of the left and' right side walls of the 

first base 4 are secured to mounting portions 26L and 26R formed 

at the left and right end portions of the front of the first base 

4, as shown in Fig: 1. The mounting portions 26L and 26R are 

formed as follows. Cube-shaped blocks are formed integrally at 
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the inside surfaces of the front portions of the left ·and right 

side walls. On the blocks, an engagement shaft groove 27 which 

opens upward is formed through the left-side wall and the right-

side wall. Two screw holes extending vertically and being open 

upward are also formed separatel_y in the lef_t and right 

directions. Their positions are slightly back from the center 

line of the engagement shaft groove 27. The engagement shafts 25L 

and 25R are fit in the engagement shaft grooves 27L and 27R with 

one end of one of the shafts protruding from the left side wall of 

the first base 4 and one end of the other ·shaft protruding from 

the right side wall. Screws 28L and 28R are screwed into the 

screw holes so that the engagement shafts 25L and 25R are pressed 

by the lower·surfaces of the heads of the screws 28L and 28R to 

the inside surfaces of the engagement shaft grooves 27L and 27R. 

This means that the engagement shafts 25L and 25R are secured to 

the engagement shaft grooves 27L and 27R of the mounting portions 

26L and 26R. 

Insertion holes 3b and 3b' are formed on both side walls of 

the chassis 3 at the positions corresponding to the engagement 

shafts 25L and 25R. When the first base 4 is supported by the 

chassis 3,-the tip portions of the engagement shafts 25L and 25R 

protrude outside from the chassis 3. The insertion holes 3b and 

' 3b' are formed at a certain size such that they do not prevent the 

engagement shafts 25L and 25R from moving as the first base ·4 

swings against the chassis 3. At the positions corresponding to 
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the engagement shafts 25L' and 25R' on the second base 5, 

insertion notches 3c and 3c', which correspond to the insertion 

holes 3b and 3b', are formed such that they open upward at the 

upper edge of the chassis 3, as shown in Fig. 5. 

Ball bearings 29 and 29' are mounted at the tip portions of 

the engagement shafts 25R and 25L protruding outside from the s-ide 

walls of the chassis 3. The ball bearings .29 and 29' are fit in 

the cam grooves of a cam gear described later. 

An i~ner wa~l·30 standing upright from "the bottom plate at 

slightly inside the left and right side walls of the first base 4 

is connected to the front and rear walls of the first base 4 with 

the wall 30 and the front wall, excluding its left and right ends, 

being connected in an R shape as viewed from above so as not to 

have sharp edges, as shown in F~g. 1. 

A sea.ling member 31 is fit on the upper edges of the inner 

wall 30, the center portions of the rear wall and the front wall 

of the first base 4. The sealing member 31 is marked with 

diagonal lines in Fig. 1 .. As shown in Fig. 12, the sealing member 

31 has a generally ·U-shaped cross section. It comprises an 

isolation w~ll 31a formed at the· center, a tubular sealing portion 

3lb disposed at the bottom side, and a gantry-shaped fitting 

portion 31c disposed at the opening side. The fitting portion 31c 

is fit on the upper edges of the inner wall 30 and the center 

portions of the front and rear walls of the first base 4. When 

the first base 4 is in the chucking state, the sealing member 31 
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fit on the wall 30 and the cente.r portion of. the front wall butts 

against the lower surface of the disc cartridge 6 and the sealing 

portion 31b is slightly crushed. 

A turntable 32 is disposed at the center of the left and 

right directions in the front portion of the first base 4, and is 

mounted on the output shaft of a·spindle motor 33 protruding 

upwards, as shown in Fig. 13. 

A depressed portion 32a which opens upwards is formed at the 

center of the turntable 32. A centering guide 34 is mounted on 

the depressed portion 32a, is secured so as to not come off in the 

upward direction, and is supported by the turntable 32. 

The centering guide 34 is nearly a·cir~ular plate having a 

ring-shaped standing wall 35 at its outer peripheral edge. At the 

center in the upward and downward directions in the outer surface 

of the staµding wall 35, a taper surface 36 inclining inside 

toward the top of the wall is formed. A taper-shaped guide 

surface 37 inclining.further inside toward the top of the wall 

than the taper surface 36 is formed from the upper end of the 

taper surface 36 to the top. The taper surface 36 and the guide 

surface 37 ~re buffed so as to easily perform centering of the 

optical di~c 8 when the disc cartridge 6 is chucked. 

A center hole 34a having a diameter slightly larger than that 

of the output shaft of the spindle motor 33 is formed at the 

center portion of the centering guide 34. Since the center hole 

34a is fit onto the output shaft of the spindle motor 33, the 



- 20 -

centering guide 34 can be moved axially against the output shaft 

of the spindle motor 33. 

A coil spring 38 is loaded between the turntable 32 and the 

centering guide 34. The centering guide 34 is always urged in the 

. ' 
direction away from the turntable 32, namely upwards, by the coil 

spring 38. When the centering.guide is not pressed downwards, 

most of the taper surface 36 is positioned above the upper surface 

of the turntable 32. 

The centeri~g guide is used as a mechanism for centering an 

optical disc in this embodiment. The present invention does not 

exclusively use this mechanism. Any mechanism centering an 

optical disc when the optical disc is placed on a turntable.can be 

used. 

As show? in Fig. 1, an optical pickup 39 is disposed at a 

place near~r to the rear of the base than that of the turntable 

32. The optical pickup 39 is pl"aced on a moving table 41 which is 

slidably supported by two guide rai~s 40L and 40R. The objective 

lens 39a of the optical pickup 39 is set such that it moves 

radially against the rotation center of the turntable 32. 

The op~ical pickup 39 is driven by a linear motor 42 dispqsed 

at the outside of the guide rail 40R. 

A ball bearing 43·is rotatably supported at the opposite side 

of the linear motor 42 on the moving table 41 for the optical 

pic.kup 39 such that the rotation shaft of the ball bearing 43 

extends in the upward and downward directions. The ball bearing 

,, 
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43 is pressed by the return lever 45 of an optical pickup return 

mechanism 44, described later. 

The optical pickup return mechanism 44 moves the optical 

pickup 39 to the innermost position of its movement area in 

respective mode, that is, to the nearest position to the turntable 

32. The optical pickup return mechanism 44 comprising a plunger, 

arm, link, lever, and other components is qisposed at the position 

at the side of the optical pickup 39 to whicp the optical pickup 

39 is moved when nearest to the turntable 32, as shown in Figs. 1, 

14, 15, and 16. 

The above-mentioned mode occurs either when the power is shut 

down for some reason, or when the first base 4 is swung against 

the chassis 3 from the condition in which the optical disc 8 is 

chucked. These two modes will be described below. 

The optical pickup return mechanism 44 has two systems of 

actuating mechanisms 44a and 44b ·for ·these two modes. In either 

actuating mechanism, the return leve.r 45 is operated at its back 

end to press the ball bearing 43 of the moving table 41 for the 

optical pickup 39 so as to move the optical pickup 39. 

The ac~uating mechanism 44a, which operates in one of the 

above-mentioned two modes, is disposed in front of a plunger 4.6 

secured to the bottom surface of the first base 4 and a moving 

iron core 47 of the plunger 46, and comprises the return lever 45, 

and a rocking member 48 swingably supported at the bottom surface 

of the first base 4, as shown· in Figs. 14, 15, 16, and 17. 
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A securing member 49 for securing the plunger 46 to the first 

base 4 has a gantry-shaped cross section to cover the plunger 46 

from above. The plunger 46 is covered with the securing member· 49 

and screwed to the member 49. The securing member 49 is screwed 

to the first base 4. Thus, the plunger 46 is secured to the first 

base 4. 

The plunger 46 is disposed slightly to the rear of the 

turntable 32 of the first base 4 in the left-end portion. 

A spring ho9k piece 49a protrudes to the left of the rear-end 

portion of the securing member 49. 

The rocking member 48 extends in the left and right 

directions. A rocking fulcrum 4·8a is located slightly left from 

the center of the rocking member 48 in the longitudinal direction. 

The left-end portion 48b, which is the nearest of the two end 

portions t9 the rocking fulcrum 48a, is connected to the tip 

portion of the moving iron core 47. 

A cylinder-shap~d portion 48d extending in the longitudinal 

direction of the rocking member 48 protrudes from the upper 

surface of the right-end portion 48c of the rocking member 48. An 

engagement p~n 50 is secured to the cylinder-shaped portion 48d 

such that t-he pin protrudes from the tip surface of the portion. 

A spring hook hole 48e is formed at the position nearer to 

the right end than the rocking fulcrum. 48a o·f the rocking member 

48. 

A coil spring 51 is stretched between the spring hook piece 
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49a of the securing member 49 and the spring hook hole on the 

rocking member 48. The rocking member 48 is always urged 

counterclockwise, as viewed from above, by this coil spring 51. 

A head-shaking member 52 when viewed er.om the front is shaped 

as an "L" turned sideways. The long arm 52a is level in the left 

and right directions, and the short arm 52b is disposed such that 

it is plumb with the right end of the long arm 5?a. At the lower 

surface of the long arm 52a, a groove 52c having a gantry-shaped 

cross section is.formed. 

On walls opposing each other at the left end of the long arm 

52a of the head-shaking me~er 52, long oblong holes 52d and 52d' 

are formed in the longitudinal direction. 

An insertion hole 52e penetrating the short arm 52b in its 

left and right directions near the crooked portion of the short 

arm 52b of. the head-shaking memb_er 52 is. fo~ed. At the right 

surface of the tip portion of the short arm 52b, a dented portion 

52f is formed. 

The cylinder-shaped portion 48d of the rocking member 48 is 

positioned in the groove 52c of the long arm 52a of the head­

shaking meffiQer 52, and the engagement pin 50 of the rocking member 

48 is inse~ted into the insertion hole 52e of the short arm 52b. 

Thus, the head-shaking member 52 is connected to the rocking 

member 48 so that the head-shaking member 52 swings about the 

engagement pin 50 of the rocking member 48. 

The return lever 45 has an almost L-shaped figure. Its 
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crooked portion is swingably supported on the bottom surface of 

the first base 4 below the end portion, which is close to the 

turntable 32, of the guide rail 40L located at the opposite side 

of the linear motor 42. The long arm 45a extends almost backward 

to the rear portion of the movement area of the moving table 41, 

and the short arm 45b extends to the side opposite the linea~ 

motor 42. 

The long arm 45a of the return lever 45 bends outside (toward 

the center of th~ guide rails 40L and 40R) as it goes backward. A 

spherical element 45c ~s integrally formed at the tip portion of 

the short arm 45b. 

A u-shaped notch 45d is formed at a position close to the 

fulcrum from the cen~er portion of the long arm 45a of the return 

lever 45 such that it opens toward the outside (toward the optical 

pickup 39) .• The U-shaped notch 45d has a size large enough for 

fitting the ball bearing 43 mounted on the moving table 41 for the 

optical pickup 39 in~o the notch from the side. 

The spherical element 45c formed on the short arm 45b .of the 

return lever 45 is fit in the de.nted·portion 52f of the head­

shaking mem1;?er 52. The return lever 45 is connected to the 

plunger 46-through the head-shaking member 52, the rocking member 

48, and the moving iron core 47. Thus, the actuating mechanism 

44a, which forms one system, is configured. 

While power is applied to the plunger 46, the moving iron 

core 47 is drawn into the plunger 46, swinging the rocking member 
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48 clockwise, as viewed from above, against the pulling force of 

the coil spring 51. The short arm 52b of the head-shaking member 

52 is moved forward, swinging the return lever 45 connected to the 

head-shaking member 52 counterclockwise, as viewed from above. 

Then, the return lever 45 is retained at the condition as shown-in 

Fig, 16. 

In this condition, since the ball bearing 43 of the moving 

table 41 for the optical pickup 39 does not touch the return lever 

45, the.optical ~ickup 39 and the.moving table 41 move freely 

within their movement areas along the guide rails 40L and 40R 

without their movement being preyented by the return.lever 45. 

While the disc player 1 is operating, such as during a read 

operation of the optical disc 8, if the power to the disc player 1 

is shut off due to some reason, for example, due to erroneous 

operation, the power to the plunger 46 is shut off, the rocking 

member 48 is swung counterclockwise due to the pulling force of 

the coil spring 51, ~nd the return lever 45 is swung clockwise. 

Then, the moving·table 41 for the optical pickup 39 is moved 

forward so that the optical pickup 39 is moved to the front end 

portion of its movement area, as shown in Fig. 17. 

The agove movement can be described as follows: When the 

power. to the plunger 46 is shut ~ff, the mov~ng iron core 47 

becomes freely movable within the plunger 46, and the rocking 

member 48 is swung counterclockwise due to the pulling force o~ 

the coil spring 51 applied to the rocking member 48. The tip 
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portion of the moving iron core 47 retracts out of the plunger 46, 

and the short arm 52b of the head-shaking member 52 is moved 

backward. Then, the spherical element 45c of the return lever 45, 

which is fit in the dented portion 52f of the head-shaking member 

52, is moved backward and the return lever 45 is swt.mg clockwise. 

The return lever 45 swung clockwise touches the ball bearing 43 of 

the moving table 41 from the left rear and presses it, moving the 

moving table 41 forward.·· TJ:ie ball bearing 43 ·of the moving table 

41 is fit in the_ U-shaped notch 45d of the return lever 45 when 

the moving table is moved forward, preventing the return lever 45 

from swinging and the moving table .41 from·moving. The moving 

table 41 and the optical pickup 39 are in the lock condition. 

With this operation, if the power is erroneously shut off 

during an operation, such as a read operation of the optical disc 

8, the opt~cal pickup 39 is positioned at the position closest to 

the turntable 32, preventing the optical disc 8 from touching the 

optical pickup 39. 

With a relatively large (for example, 12 inches in diameter) 

optical disc 8, if some vibration (such as that caused by movement 

of the disc_player 1) is applied to the disc player 1 when the 

optical pickup 39 is positioned near the outer peripheral of the 

optical disc 8, the outer peripheral of the optical disc may be so 

substantially waved that it touches the opti.cal pickup 39. 

Previously, there has occurred a contact accident between the 

optical pickup 39 and the optical disc 8. When the power was 
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turned off to move the disc player 1 without knowing that the 

optical disc 8 was being chucked, vibration occurred in the disc 

player 1, the outer peripheral of the optical disc 8 being chucked 

was substantially waved, and then the optical disc 8 touched the 

optical disc 39 positioned at the outer peripheral of the optical 

disc 8. Since the above-described optical pickup return mechanism 

44 moves the optical pickup 39 toward the center of the optical 

disc 8, namely, toward the turntable 32~ and keeps the position of 

the optical pick~p in the lock condition, preventing it from 

moving, such a contact accident is prevente~. 

When a small optical disc 8 is used, becaus~ it is just 

slightly eccentric, the optical pickup may be moved to the 

position where it first accesses the disc at power on. 

It is not required to provide any mechanism for securing the 

optical pi~kup 39 during transportation, such as screwing, when 

the disc player 1 is shipped from. the factory, because the optical 

pickup 39 can be locked at the front-end portion of its movement 

area. 

The actuating mechanism 44b, whic~ operates in the other of 

the above-described two modes, comprises a cylinder-shaped shaft­

receiving member 53 secured to a side wall of the first base 4, a 

shaft member 55 on which a spherical element 54 is in~egrally 

formed at one tip portion and which is rotatably supported by the 

shaft-receiving member 53, an operated member 56 mounted at the 

other tip portion of the shaft member 55 against the spherical 
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element 54, an operating member 57 for operating the operated 

member 56, the head-shaking member 52 connected to the shaft 

member 55 at the side of the spherical element 54, and the return 

lever 45 connected to the head-shaking member 52, as shown in 

Figs. 14, 15, 18, and 19. 

In the shaft-receiving·memb~r 53, a flange portion 53b is 

formed at one tip portion of a cylinder-shaped portion 53a. The 

cylinder-shaped portion 53a is inserted into an insertion hole 

formed at the left-side wall of the first base 4 from outside, and 

then the flange portion 53b. is screwed· to the left-side wall from 

outside. The shaft-receiving member 53 configured as described 

above is disposed at the left of the head-shaking_ member 52. 

At the end face of the shaft member 55 opposite the spherical 

element 54, a square-column po~tion 55a having a short length in 

the axial ~irection protrudes. A threaded hole is formed on an 

end face of the square-column portion 55a. 

The shaft member 55 is inserted into the cylinder-shaped 

portion 53a o·f the shaft-receiving member 53 from the right with 

its square-column portion 55a being inserted first, and the 

square-colul!lfl por.tion 55a protrudes from the flange portion 53b of 

the shaft-ieceiving member 53. 

A through hole.passing through the spherical element 54 is 

formed in the direction perpendicular to the axial line of the 

shaft member 55. 

The operated member 56, which is made of a plate member, has 
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a square-dented portion 56a having a cross section almost equal to 

or slightly larger than that of the square-column portion 55a of 

the shaft member 55 at one end portion of one surface (right 

surface), and a threaded insertion hole passing through the 

operated member 56 at the bottom surface of the square-dented 

portion 56a. The operated member 56 also has an integrally 

protruded operation pin 56b at·one end of the other surface (left 

surface), which is formed as a unit. 

The square-.column portion 55a of the shaft member 55, which 

protrudes to the left from the flange portion 53b of the shaft­

receiving member 53, is fit in the square-dented portion 56a of 

the operated member 56 such that the square-column portion 55a 

cannot rotate, and a screw is inserted from left into the screw 

insertion hole so that it is screwed into the threaded hole of the 

square-colµmn portion 55a. 

With this configuration, the shaft member 55 is swung 

together with the op~rated member 56 when the member 56 is swung 

with the operation pin 56b thereof. 

The spherical element 54 of the shaft member 55 is fit in the 

left-end POFtion of the groove 52c of the long arm 52a of the 

head-shaki-ng member 52, and a pin 58 is inserted into one oblong 

hole 52d of the head-shaking member 52, the through hole of the 

spherical member 54, and the other oblong hole 52d' in such order. 

The pin 58 has almost the same length as the width of the long arm 

52a of the head-shaking member 52. The pin .58 is inserted into 
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the through hole of the spherical element 54 with pressure, With 

this configuration, the head-shaking member 52 and the shaft 

member 55 are connected like a.universal joint. 

The operating member 57 is an almost rectangular plate member 

and has a cylinder-shaped engagement portion 57a formed integrally 

with the operating member 57 at the center of one surface (right 

surface) . The engagement portion 57a has a center hole having a 

cross section of a long oblong hole in the forward and backward 

directions. 

The operating member 57 is screwed to the left-side wall of 

the chassis 3. When the first base 4 is installed into the 

chassis 3, the operation pin 56b of the operated member 56 is 

inserted into the center hole of the engagement portion 57a of the 

operating member 57. 

Like ~he actuating mechanism 44a, which is the other system 

described above, the actuating mechanism 44b forms one system.as 

follows: the spherical element 45c of the short arm 45b of the 

return lever 45 is fit in the dented portion 52e of the head­

shaking member 52. The return lever 45 is connected to the 

operated memper 56 through the head-shaking member 52 and the 

shaft membar 55. The ope~ation pin 56b of the operated member 56 

is inserted into the center hole of the engagement portion 57a of 

the operating member 57. 

When the operated member 56 is swung in the upward and 

downward directions with the operation pin 56b, the shaft member 
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55 is swung accordingly. Through the pin 58 press-fitted ·into the 

spherical element 54, the head-sh~king member 52 is swung with a 

rotation axis being the line connecting the center of the 

spherical element 54 of the shaft member 55 and the insertion hole 

52e of the head-shaking member 52 into which the engagement pin 50 

of the rocking member 48 is inserted. Then, the dented portion 

52f at the lower-end portion of the short arm 52b is moved in the 

forward and backward directions. 

Accordingly,, the spherical element 45c of the short arm 45:0 

of the return lever 4 5, which is· connected to the dented portion 

52f of the short arm 52b of the head-shaking member 52, is moved 

in the forward and backward directions, swinging the return lever 

45. 

The actuating mechanism 44b in this mode operates as the 

operated m~mber 56 anO. the operating member 57 move relatively in 

the upward and downward directions. 

The relative movement between the operated member 56 and the 

operating member 57 in the upward and downward directions is 

caused when .the first base 4 is swung against the chassis 3 

because the_operating member 57 is secured to the chassis 3 and 

the members other than the operating member .57 in this mode (the 

operated member 56, shaft-receiving member 53, shaft member 55, 

head-shaking member 52, and return lever 45) are supported by the 

first base 4. 

Details will be described below. While the optical disc 8, 
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described later, is being chucked,· when the operating member 57 is 

positioned relatively lower than the swing center (axial line of 

the shaft member 55) of the operated member 56 as shown in Fig. 

18, the shaft member 55 and the head-shaking member 52 are bqth 

swung counterclockwise, as viewed from the l'eft. This means that 

the dented portion 52f of the short arm 52b of the head-shaking 

member 52 is positioned forward~ and the return lever 45, 

connected to the head-shaking member 52, is rotated 

counte.rclockwise, as viewed from above,· and retained at that 

position, as shown in Fig. 19. 

This condition is the same as that c~used when the power is 

applied to the plunger 46 in the actuating mechanism 44a of the 

other system. The ball bearing 43 of the moving table 41 for the 

optical pickup 39 does not touch the return lever 45. Therefore, 

the optica~ pickup 39 and the moving table 41 can move freely 

throughout their movement areas along the guide rails 40L and 40R 

without their moveme~t being prevented by the return lever 45. 

When the first base 4 is swung against the chassis 3 in the 

disc player 1 from the condition in which ·the optical disc 8 is 

chucked, the_ operating member 57 is moved .to the position 

relatively .higher than that of the swing center (axial line of the 

shaft member 55) of the operated member 56, as shown in Fig. 20. 

In this condition, the shaft member 55 and the head-shaking member 

52 are both swung clockwise, as viewed from the left. This means 

t~at the dented portion 52f of the short arm 52b of the head-
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shaking member 52 is moved backward, and the return lever 45 is 

rotated clockwise, as viewed from above as shown in Fig. 21. 

When the return lever 45 is swung clockwise, the moving table 

41 for the optical pickup 39 is moved forward. This means that 

the optical pickup 39 is moved to the front-end portion of its 

movement area. 

With this operation, when the first base 4 is swung from the 

condition in which the optical disc 8 is chucked, the optical 

pickup 39 is alw~ys moved to the position near the turntable 32. 

When the optical disc 8 is chucked the next time, the optical 

pickup 39 has already been located at the position near the 

turntable 32. This means that the optical pickup can be returned 

to the position referred to as the reference point. 

In the above-described two actuating mechanisms 44a and 44b, 

since some_ members, such as the head-shaking member 52 and the· 

return lever 42, are used in common, the number of components used 

for each mechanism operating independently in each mode is reduced 

and the mechanisms are simplified. 

A fan 59 is disposed at a ventilation window 60 formed at the 

bottom surf~ce in the front portion of the first base 4. The fan 

59 exhausts air inside the first base 4 to the outside of the 

first base 4, as shown in Figs. 1, 10, and 11. 

The second base 5 differs from the first base 4 in that, as 

described above, the second base 5 is provided with a chucking 

member 61 shown in Fig. 22, instead of the turntable 32. 
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The chucking member 61 comprises a mounting member 62 mounted 

on the bottom surface of the second base 5, a support shaft 63 

rockably supported at the mounting member 62, a circular plate 

member 64 rotatably supported at the lower-end portion of the 

support shaft 63 through a ball bearing, and a coil spring 65 

loaded between the tip portion of the support shaft 63 and the 

mounting member 62. 

A crimp-type chucking mechanism will be described in this 

embodiment. The present invention does not limit the use of other 

mechanisms. A magnet-type chucking mechanism may be used. 

The mounting member 62 comprises .a main portion 62a with a 

cross section having almost a gantry shape, and mounting plates 

62b and 62b' protruding forward and backward from the upper 

portions of and nearly perpendicularly to both side opposing walls 

of the main portion 62a. Of the side walls opposing each other of 

the main portion 62a, the front wall is formed slightly higher 

than the rear one. 

The chucking member 61 configured as described above is 

.disposed such that the circular plate member 64 thereof faces the 

turntable 32 of the first base 4. The mounting plates 62b and 

62b' of the mounting member 62 are screwed to the second base 5. 

In the chucking member 61 supported at the second base 5, 

since the main portion 62a of the.mounting member 62 has the side 

walls opposing each other and having different heights, the 

circular plate member 64 is supported with its front being 
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slightly lowered when the second base 5 is level. This is fo~ the 

·purpose of preventing eccentrici'ty of the optical disc 8 when the 

optical disc 8 is chucked, as described later. This point will be 

described in detail in explaining the operation of the first base 

4 and the second base 5. 

Cam gears 66R and 66L serve as a synchronization mechanism 

for synchronizing the operation of the first base 4 and the second 

base 5. Since these cam gears 66R and 66L have the same , 

structure, only the cam gear 66R will be described here. Cam 

grooves 67R and 68R are formed on one surface of the cam gear 66R. 

The reason why these two cam grooves, 67R and 68R, are formed on 

one cam gear 66R is that one of them, cam groove 67R (hereinafter 

called a first cam groove), is u~ed for the £irst base 4 and the 

other, cam groove 68R (hereinafter called a second cam groove), is 

used for the second base 5, a~ shown in Fig. 5. This embodiment 

uses the cam gears 66R and 66L as a synchronization mechanism for 

the first base 4 and the second base 5. The present invention 

does not limit use of other mechanisms. The first base 4 and the 

second base. 5 may be connected to separate driving mechanisms 

which synchronize with each other. 

The Cqm gear 66R is. swingably supported on the outside 

surface of a side wall of the chassis 3 at the front-end portion 

of the wall such that the cam grooves 67R and 68R face the side 

wall of the chassis 3. At least. one of the cam gears 66R and 66L 

engages a gear of a driving mechanism (not shown in the figures) 
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at its outer teeth. 

The cam grooves 67R and 68R have a width slightly larger than 

the outside diameter of the ball bearings 29 and 29' mounted on 

the engagement shafts 25b and 25b', which protrude from the bases 

4 and 5, respectively. 

The ball bearings 29 and 29' mounted on the engagement shafts 

25b and 25b' engage the cam grooves 67R and 68R, respectively. As 

the cam gear 66R rotates, the ball bearings 29 and 29' roll up and 

down, respectively, along the cam grooves 67R and 68R, swinging 

the first base 4 and the second base 5, respectively. 

The first cam groove 67R and the second cam groove 68R are 

formed as shown in Fig. 5. 

The first cam groove 67R has a flat, nearly U-shaped figure, 

and comprises one end portion 67Ra (hereinafter called an open 

zone) which is an arc belt near the circumference of the cam gear 

66R with its center being at the center.of the cam gear 66R, an 

intermediate portion 67Rb (hereinafte~ called a move zone) which 

is a straight belt· extending from the circumference of the cam 

gear 66R to the inside, and the other end portion 67Rc 

(hereinafter called a closed zone) which is an arc belt near the 

center of ~he cam gear 66R with its center being the center of the 

cam gear 66R. 

The second cam groove 68R has a flat, nearly J-shaped figure, 

and comprises one end portion 68Ra (hereinafter called an open 

zone) which is an arc belt near the circumference of the cam gear 
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66R with its center being at the center of the cam gear 66R and is 

disposed at the position almost 180 degrees shifted from the open 

zone·67Ra of the first cam groove 67R, an intermediate portion 

68Rb (hereinafter called a move zone) which is a straight belt and 

extends from the circumference of the cam gear 66R to the inside, 

and the other end portion 68Rc (hereinafter called a closed zone) 

which is an arc belt near the center of the cam gear 66R with its 

center being the center of the cam gear 66R. 

At the end portion of the open zone 68Ra of the second cam 

groove 68R, a notch portion 68Rd opening to the outside of the cam 

gear 66R is formed. 

Figs. 5, 23, and 27 illustrate a condition in which the first 

base 4 is swung downward against the chassis 3 and the second base 

5 is swung upward against the chassis 3 (hereinafter this 

condition is called the open condition) . The disc cartridge 6 can 

be drawn from or inserted into the disc player 1. 

In this condition, the ball bearing 29' of the second base 5 

can be taken out upward from the notch portion 68Rd of the second 

cam groove 68R. This allows the second base 5 to swing further 

upward as shown in Fig. 26, faci·litating inspection and 

maintenanc~ of the inside of the disc player 1. 

When the cam gear 66R.is swung clockwise as viewed in Fig. 5, 

from the condition shown in Fig. 5, the ball bearings 29 and 29' 

engaged with the cam grooves 67R and 68R roll within the open 

zones 67Ra and .68Ra, respectively. When both ball bearings 29 and 



- 38 -

29' are located within the open zones 67Ra a.nd 68Ra, both bases 4 

and 5 do not swing up and down. 

The disc cartridge 6 is loaded in the condition shown in Fig. 

5, although the cartridge is not shown in the figure. 

Because the open zone 67Ra of the first cam groove 67R is 

shorter than the open zone 68Ra of the second cam groove 68R, the 

ball bearing 29 of the first base 4 reaches the move zone 67Rb of 

the cam.groove 67R earlier than the ball bearing 29' of the second 

base 5 reaches the open zone 68Rb of the cam groove 68R, swinging 

the ·first base 4 earlier than the second base 5, as shown in Figs. 

6 and 28. 

When the cam gear 66R swings further, the ball bearing 29.' of 

the second base 5 reaches its move zon'e 68Rb, and the second base 

5 starts swinging, as shown in Fig. 7. 

Since as the cam gear 66R turns clockwise the end of the move 

zone 67Rb of the first cam groove 67R is reached earlier than that 

of the move zone 68Rb of the second cam groove 68, the first base 

4 reaches its chucking position earlier than the second base 5, as 

shown in Figs. 8, 24, and 29. 

As shown in Fig. 29, the optical disc 8 of the loaded disc 

cartridge § is placed on the taper surface 36 of the centering 

guide 34 in this condition. To state this more precisely, the 

inner peripheral edge of the optical disc 8 is placed on the taper 

surface 36 of the centering guide 34. 

If the optical disc 8 is shifted slightly forward against the 
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centering guide 34 as ·shown in Fig. 27, for example, since the 

optical disc 8 first touches the guide surface 37 of the centering 

guide 34 at it~ rear-end portion of the inner peripheral edge, the 

inner peripheral edge slips down the buffe~ guide surface 37 to 
. . 

fit on the taper surface 36 of the centering guide 34, centering 

the optical disc 8 as shown in Fig. 29. 

When the cam gear 66R swings further, the ball bearing 29' of 

the second base 5 reaches the close zone 68Rc. The optical disc 8 

is chucked as shown in Figs. 9, 25, and 31. 

Immediately before the ball bearing 29' of the second base 5 

reaches its close zone 68Rc, the circular member 64 of the 

chucking member 61 touches the upper surface of the optical disc 

8. Immediately before touching the.upper surface, the circular 

member 64 becomes parallel to the optical disc 8 as shown in-Fig. 

30. 

As described above, this is because the circular member 64 is 

supported with its front portion downward against the second base 

5 by changing the heights of the opposing side walls of the main 

portion 62a of the mounting member 62 for the chucking member 61. 

Hence, the circular member 64 touches the optical disc 8 with its 

surface. 

In the condition in which the circular plate 64 touches the 

optical· disc 8 with its surface, when the second base 5 swings 

further, the circular member 64 moves the centering guide 34 

downward against the pushing force of the coil spring 38 while it 
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presses the optical disc 8 downward. The lower surface of the 

optical disc 8 touches the upper surface of the turntable 32 and 

the optical disc 8 is chucked, as shown in Fig. 31. 

The second base 5 is swung at this time. Since the second 

base 5 moves a little, the optical disc 8 is moved downward 

precisely and the centering condition of the optical disc 8 does 

not change. 

When. the optical disc 8 is .chucked, th~ second base 5 is 

level. The main portion 62a of the mounting member 62 is slightly 

slanted, and the support shaft 63 is not perpendicular to the main 

portion 62a of the mounting member 62. Since the support shaft 63 

is rockably supported against the main portion 62a of the mounting 

member 62, any.problems, such as irregular rotation, do not occur 

when the circular member 64 rotates as the turntable 32 rotates. 

Division wall members 69L and 69R are rectangular-block­

shaped members mounted such that they engage the frame member 18 

mounted at the rear wall 3a of the chassis 3. They are disposed 

at the positions corresponding to the rear-end portions of the 

inside walls 30 and 30' of the bases 4 and 5, on the frame member 

18. They protrude more forward than the front-end edge of the 

frame memb~r 18. The front-end surfaces of the divi'sion wall 

members 69R and 69L touch the rear end of the loaded disc 

cartridge 6, as shown in Fig. 4. 

When the disc cartridge 6 is loaded and the optical disc 8 is 

chucked {more precisely, when the bases 4 and 5 are in the 
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chucking condition), the inside walls 30 and 30' of the first base 

4 and the second base· 5, and the sealing member 31 and 31' engaged 

with the center portion of the front.wall contact tightly with the 

upper and lower surfaces of the disc cartridge 6. The sealing 

member 31 and 31' engaged with the rear wall of the bases 4 and 5 

also contact tightly with the upper and lower surfaces of the 

frame member 18. In addition, of the sealing member 31 and 31' 
I 

engaged with the inside walls 30 and 30', the rear-end portions 

contact tightly with the upper and lower surfaces of the division 

wall members 69L and 69R, as shown in Fig. 10. Hence, a closed 

space 70 by which the disc cartridge 6 is sa.ndwiched from above 

and below is formed in the disc player 1. 

When the disc cartridge 6 is loaded and the optical disc 8 is 

chucked, the rear-end edge of the disc cartridge 6 contacts 

tightly with the front-end surfaces of the division wall members 

69L, and 69R, and the sealing members 31 .and 31' engaged on the 

rear walls of the bases 4 and 5 contact tightly with the upper and 

lower surfaces of the frame member 18. In addition, of the 

sealing members 31 and 31' engaged with the inside walls 30 and 

30', the rear-end portions contact tightly with the upper and 

lower surfa~es of the division wall members 69L and 69R. Hence 

the rear space 71 is formed. 

At the same time, below the disc cartridge 6, a space 

(hereinafter called the lower-side space) 72d is formed which is 

enclosed by the bottom surface of the first base 4, the inside 
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wall 30, the sealing member 31, and the lower surface of the disc 

cartridge 6. Above the disc cart.ridge 6, a space (hereinafter 

called an upper-side space) 72u is formed which is enclosed by the 

bottom surface of the second bas.e 5, the ins.ide wall 30', the 

sealing member 31', and the upper surface of the disc cartridge 6. 

These spaces, the lower-side space 72d and the upper-side space 

72u, are connected to the rear space 71 to form the closed space 

70. 

With this configuration, when the disc· cartridge 6 is loaded 

and the optical disc 8 is chucked, since the optical pickup 39 and 

the optical disc 8 are placed in the closed space 70 and shielded 

from outside air, air having dust does not enter the closed space 

70 even when the optical disc 8 rotates. This means that dust 

does not adhere to the optical pickup 39 and the optical disc 8. 

The closed space 70 is con~ected to the outside of.the disc 

player 1 through the duct 10 at the air inlet 15 of the chassis 3. 

It is also connected to the outside of the disc player 1 through 

the ventilation windows 60 and 60' of the bases 4 and 5, as ~hown 

in Fig. 10. 

In the closed space 70, cleaned air flows through the duct 10 

with the rotation of the fan 12 into the rear space 71. The air 

flows through the lower-side space 72d and the upper-side space 

72u, and is exhausted from the ventilation windows 60 and 60' with 

the fans 59 and 59' of the bases 4 and 5. 

When the cleaned air flows through the closed space 70, it 
• 
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cools the optical pickup, electronic components, optical disc 8, 

and other parts. 

When the bases 4 and 5 are in an open condition, the closed 

space 70 is not formed. Cleaned air flows through the duct 10 

with the rotation of the fan 12 into the space between the two 

bases 4 and 5 from the rear, and is exhausted from the front 

surface of the disc player 1, as shown in Fig. 11. 

When the bases 4 and 5 remain open, air having dust may enter 

from the front of the disc player 1. With the. flow of the. above­

described cleaned air, air having dust is prevented from entering 

from the front of the disc player 1, and dust is prevented from 

adhering to the objective lens 39a of the optical pickup 39 or 

other components. 

As it is clearly understood from the above description, the 

disc player according to the present invention comprises the two 

bases swingably supported with the swing fulcrums disposed at the 

same side against the chassis such that the surfaces of the bases 

4 and 5 approach and leave from each other; the turntable providea 

for the first base; and the chuc.kirig member provided for the 

second base. The optical disc is chucked when the first base and 

the second_base approach and oppose each other. The 

synchronization mechanism is provided for swinging the first base 

and the second base in synchronization with each other, and the 

first base and the second base reach their chucking positions at 

different times. The centering mechanism for centering the 
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optical disc is provided for the turntable or the chucking member 

of a base which reaches the chucking position earlier than the 

other one. When the base reaches its chucking position, the 

centering of the optical disc along the surface direction is 

performed. 

Therefore, according to the present invention, since the 

first base and the second base are swingably supported with the 

swing fulcrums at the same side of the bases, and they swing in 

synchronization with each other with the synchron,ization 

mechanism, the optical disc can be stored in the chassis just by 

moving it horizontally, facilita.ting the chu.cking mechanism. 

According to the present invention, the optical pickup does 

not move if the disc apparatus is moved after the power to the 

disc· player is shut down for some reason during its operation, for 

example, by an attempt to carry the disc apparatus without knowing 

that it is in operation during a read operation of an optical 

disc. This is because the optical pickup is moved to the inner 

peripheral side of the optical disc and locked ~t that position 

when the powe-r is turned off. Therefore, damage is prevented, 

such as errors in the precision of optical components and breakage 

of the optical pickup or members which enable the optical pickup 

to move freely. In addition, ev:en if when c_arrying the disc 

player vibrations occur which substantially deform the optical 

disc, the outer peripheral portion of the optical disc does not 

touch the optical pickup. Therefore, the optical pickup is not 
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scratched. 

Since according to the present invention the optical pickup 

moves to the inner peripheral side of the optical disc and is 

locked at that position as the optical disc is released from the 

chucking condition, the optical pickup is already located at the 

reference position when the optical disc is chucked the next time, 

thus reducing the access time for the optical disc. 

Since the pressing member which presses the moving table for 

the optical pickup from the outer peripheral side of the optical 

disc is used in common in the first moving mechanism and the 

second moving mechanism, according to the present invention, the 

number of the used components and the cost are reduced, also 

enabling the mechanisms to be made compact. 

According to the present invention, when the .disc cartridge 

is being loaded or after it is loaded, since the spaces enclosed 

byt the seal.ing member are formed between the bases and the upper 

and lower surfaces of the disc cartridge, and the spaces are 

connected by the rear space which is formed when the disc 

cartridge is being loaded or after it is loaded, to form the 

closed space, the optical pickup and the optical disc can be 

positioned~in the closed space when the optical disc is recorded 

or played back. With this operation, the optical pickup and the 

optical disc are not exposed to air having dust, thus preventing 

dust from adhering to the optical pickup and the optical disc. 

The above embodiment uses ~he return lever as a member for 
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pressing the moving table which serves as moving means for moving 

the optical pickup. The present invention does not limit the use 

of other mechanisms. The moving table may be moved by catching it 

with a link or other member. 

In the above embodiment, the present invention applies to a 

disc player which uses a disc cartridge having a case for storing 

an optical disc. The present invention does- not, however, limit 

applications only to such a disc player. It can be applied to 

disc players which use a laser.disc or a compact disc itself. 

In the above embodiment, a disc player which uses a double-

sided optical disc is described. The present invention does not, 

however, limit the use of other disc players. It can be applied . 
to a disc player which uses a single-sided optical disc. 

The centering guide disposed on the turntable is used as a 

centering mechanism for an optical disc in the above-described 

embodiment. The present invention does not, however, limit the 

use of other mechanism. The centering guide may be disposed on 

the chucking member. In that c~se, the base. on which the chucking 

member is disyosed is placed at the lower side of the two bases. 

The present invention does not, however, limit applications 

to a disc Qlayer having optical pickups each of which. faces a 

surface of a disc. It can be applied to a disc player having 

plural optical pickups which oppose one surface or both surfaces 

of an optical disc. 

Specific shapes and configurations described in the above 
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embodiment indicate just an example which embodies the present 

invention. These descriptions do not limit the technical scope of 

the present invention. 
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1. A disc driving apparatus comprising: 

a first base provided swingably a~out a first shaft between a 

first position for releasing a disc-~haped recording medium and a· 

second position for chucking said disc-shaped recording medium; 

a secqnd base provided swingably between a first position for 

releasing said disc-shaped recording medium and a second position 

for chucking said disc-shaped recording medium about a second 

shaft parallel to said first shaft and provided at the same side 

as said first shaft; 

a first member provided for one of said first base and said 

second base, to which driving power for rotating said disc-shaped 

recording medium is given; 

a second member provided for the other one of said first base 

and said second base, for connecting said disc-shaped recording 

medium and said first member such t~at said disc-shaped recording 

medium swings integrally with said first member; and 

base moving means for moving both said first base and said 

second base between said first positions and said second 

positions._ 

2. A disc driving apparatus according.to Claim 1, further 

comprising centering means provided for one of said first member 

and said second member, for cent.ering sa;i.d d.isc-shaped recording 
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medium against said first member and said second member, wherein 

said base moving means moves said first.base and said second base 

such that one of said first base and said second base provided 

with said centering means reaches its second position from its 

first position earlier than the other base when said first base. 

and said second base are moved from said first positions to said 

second positions. 

3. A disc driving apparatus according to Claim 2, wherein 

said centering means includ~s a circular member having a taper 

portion which is engagable with a hole provided at the center of 

said disc-shaped recording medium. 

4. A disc driving apparatus according to Claim· 1, wherein 

said base moving means comprises: 

a earn member having two grooves; 

a first engagement shaft provided for said first base, for 

engaging with one of said two grooves on said earn member; and 

a second engagement shaft provided for said second base, for 

engaging with the other one of said two grooves on said cam 

member. 

5. A disc driving apparatus according to Claim 4, wherein 

said two grooves on said cam member have different shapes. 
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6. A disc driving apparatus accqrding to Claim 2, wherein 

said second member is slantingly provided against the other one of 

said first base and said second base so that said second member 

becomes parallel to said disc-shaped recording medium immediately 

before said second member touches said disc-shaped recording 

medium when said first base and said second base move from said 

first positions to said second position~. 

7. A disc driving apparatus according to Claim 6, wherein 

said second member is rockably provided for the other one of said 

first base and said second base. 

8. A disc driving apparatus according to Claim 1, further 

comprising: 

a pickup provided movably in the radial direction of said 

disc-shaped recording medium for said first base or said second 

base, for accessing said disc-shaped recording·medium; 

actuating means which is operative in response to the turning 

off of the power; 

pickup moving means for moving said pickup in the radial 

direction qf said disc-shaped re.cording medi.um according to the 

operation of said actuating means; and 

locking means for locking the movement of said pickup which 

has been moved by said pickup moving means, according to the 

operation of said actuating means. 
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9. A disc driving apparatus according to Claim 8, wherein 

said first base is provided at the lower side and said second base 

is provided at the upper side, said pickup moving means moves said 

pickup toward the inner direction of said disc-shaped recording 

medium according to the operation of said actuating means,· and 

said locking means locks the movement of said pickup at the inner 

side of said disc-shaped recording medium. 

10. A disc driving apparatus according to Claim 1, wherein 

said first base is disposed lower than said second base, further 

comprising: 

a pickup provided movably in the radial direction of said 

disc-shaped recording medium for said first base or said seco~d· 

base, for accessing said disc-shaped recording medium; 

pickup moving means for moving said pickup in the inner 

direction of said disc-shaped recording medium in interlock with 

the movement of said first base and said second base from said 

first positions to said second positions; and 

locking means for locking.the movement of said pickup at the 

inner side of said disc-shaped recording medium. 

11. A disc driving apparatus according to Claim 10, further 

comprising actuating means which is operative in response to the 

turning off of the power,· wherei.n said pickup moving means moves. 
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said pickup in the inner direction of said disc-shaped recording 

medium in interlock with the operation of said actuating means. 

12. A disc driving apparatus according to Claim 1, wherein 

said disc-shaped recording medium is inserted into a disc 

cartridge having opening portions and a shutter opening and 

closing in front of said opening portions, and said first base and 

said s~cond base contact with the corresponding surfaces of said 
" 

disc cartridge at said second positions and further comprise a 

sealing member which shields at least said opening portions of 

said disc cartridge from the outside. 

13. A disc driving apparatus according to Claim 12, further 

comprising a dust-proof filter and a fan for sending air passing 

through said dust-proof filter to the space shielded against the 

ou4side by said sealing member. 

14. A disc driving apparatus according to Claim 1, wherein 

said first member is a turntable and said second member is a 

chucking member. 

15. A disc driving apparatus comprising: 

a pickup provided movably in the radial direction of a disc-

shaped recording medium for accessing said disc-shaped recording 

medium; 



-----------·---
I lflll~Jlll~ lllll lllll ll lll/ 

M S * 
- 53 -

actuating means which is operative in response to the turning 

off of the power; 

pickup moving means for moving said pickup in the radial 

direction of said disc-shaped recording medium according to the 

operation of said actuating means; and 

locking means for locking the movement of said pickup which 

has been moved by said pickup moving means, according to the 

operation of said actuating means. 

16. A disc driving means according to Claim 15, further 

comprising: 

a first base provided swingably about a first, level shaft 

between a first position for releasing a disc-shaped recording 

medium and a second posit~on for chucking said disc-shaped 

recording medium; 

a second base provided, above said first base, swingably 

between a fi~st position for releasing said disc-shaped recording 

medium and a second position for chucking said disc-shaped 

recording medium about a second shaft parallel to said first shaft 

and provided at the same side; 

a fi:i:::st member provided for one of said first base and said 

second base, to which driving power for rotating said disc-shaped 

recording medium is given; 

a second member provided for the other one of said first base 

and said second base, for connecting said disc-shaped recording 
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medium and said first member such that said disc-shaped recording 

medium swings integrally with sa·id first member; and 

base moving means for moving said first base and said second 

base between said first positions and said second positions, 

wherein said pickup moving means moves said pickup toward the 

inner direction of said disc-shaped recording medium according to 

the operation of said actuating means, and said locking means 

locks said pickup moving means at the inner side of said di_sc-

shaped recording medium. 

17. A disc driving apparatus according to Claim 16, wherein 

said pickup moving means presses said pickup from the outer side 

of said disc-shaped recording medium to move· said pickup toward 

the inner side of said disc-shaped recording medium. 

18. A disc driving apparatus comprising: 

a pickup provided movably in the radial direction of a disc-

shaped recording medium for accessing said disc-shaped recording 

medium; 

chucking means for chucking said disc-shaped recording 

medium; 

pickup moving means for moving said·pickup in the radial 

direction of said disc-shaped recording medium in interlock with 

the rele_ase of chucking by said .chucking means; and 

locking means for locking the movement of said pickup which 
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has been moved by said pickup moving means. 

19. A disc.driving apparatus according to Claim 18, further 

comprising: 

a first base provided swingably about a first, level shaft 

between a first position for releasing a disc-shaped recording 

medium and a second position for chucking said disc-shaped 

recording medium; 

a second base provided, above said first base, swingably 

between a first position for releasing said disc-shaped recording 

medium and a second position for chucking said disc-shaped 

recording medium about a second shaft parallel to said first shaft 

and provided at the same side as said first shaft; and 

base moving means for moving said first base and said second 

base between said first positions and said second positions, 

wherein said chucking means comprises: 

a first member provided for said first base, to which driving 

power for rotating said disc-shaped recording medium is given; and 

a second member provided for said second base, for connecting 

said disc-shaped recording medium and said first member such that 

said disc-!haped record member swings integrally with said first 

member, wherein sa.id pickup moving means moves said pickup toward 

the inner direction of said disc-shaped recording medium, and said 

locking means locks said pickup moving means at the inner side of 

said disc-shaped recording medium. 


