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DESCRIPTION 

DISC REPRODUCTION APPARATUS 

BACKGROUND OF THE INVENTION 

PCT/JP98/04115 

5 1. Field of the Invention 

The present invention relates to a disc reproduction 

apparatus such as a compact disc reproduction apparatus, 

and more particularly to an apparatus for adjusting an 

inclination angle of the optical axis of an objective lens 

10 for an optical pickup and aligning the motion locus of the 

optical axis of the objective lens with the center of an 

optical disc. 

2. Description of the Related Art 

15 In a disc reproduction apparatus of a known type, a 

laser beam is focussed on a record track of an optical disc 

by an objective lens, and light reflected from the optical 

disc is focussed by the objective lens on a photodetector 

to reproduce information recorded on the optical disc. 

20 With such a disc reproduction apparatus, the optical axis 

of the objective lens is required to be perpendieular to 

the record surf ace of an optical disc in order to guide 

light reflected from the optical disc to a correct position 

of the photodetector. 

25 Furthermore, the motion locus of the optical axis of 

1 



W099/16069 PCT/JP98/04115 

an objective lens is required to be aligned with the center 

of an optical disc, if a disc reproduction apparatus 

performs tracki~g control by a three-beam method or if it 

is of a multi-b~am type.that signals are read at the same 

5 time from a plurality of light spots on record tracks. 

Fig. 4 shows a motion state of a plurality of light 

spots from which signals are read. A light beam is 

diffracted and focussed on an optical disc as seven light 

spots. After these spots disposed in parallel read 

10 recording in on~ turn of each record track, they are jumped 

to the tracks starting from the fifth track. Signals read 

from the paral.lel light spots are stored and coupl.ed 

together later. In order to prevent a read loss when the 

spots are jumped, signals are again read starting from the 

15 track which is two tracks before the next track. 

A pitch between light spots in a disc radial direction 

is made equal to a pitch between record tracks, and 

tracking control is performed by using the central main 

spot. However, if the motion l.ocus of the optical axis of 

20 an objective lens is misaligned with the center of an 

optical disc, sub-spots other than the main spot are 

displaced from the track centers. 

Fig. 5 illustrates a displacement relation between to 

the motion locus of the optical axis and the rotation 

25 center of an optical disc. By representing a displacement 

2 



. .- ~:' 

W099/16069 PCT/JP98/0411S 

of the rotation center of the optical ~isc from the motion 

locus of the optical axis by ll.y, an inclination 01 al.ong the 

tangential. direction at a radius r 1 and an inclination 9 2 

along the tangential. direction at a radius r 2 are given by 

5 91 = Ay/r1 and 92 = Ay/r2 • A difference L\.9 is given by ll.9 = 
91 - 9 2 = Ay(l/r1 - 1/r2 ). 

Al.though a pl.ural.ity of light spots focussed by a 

single objective lens are moved in paral.l.el to the 

transport direction of an optical pickup, the inclinations 

10 of the spots along the optical disc tangential direction at 

the radii r 1 and r 2 have the difference Ae. Therefore, the 

pitch between spots and the pitch between record tracks 

become different depending upon the position on an optical 

disc, so that al.l the spots are not aligned with record 

15 tracks. This position misalignment is called a 

displacement by R dependence. 

It is therefore necessary to adjust the incl.ination 

angle of the optical axis of an objective lens for an 

optical. pickup and to align the motion locus of the optical 

20 axis of the objective lens with the center of an optical 

disc. Such adjustment mechanisms have been proposed to 

date. With an optical pickup apparatus proposed in 

Japanese Laid-Open Utility Model Application No. 61-153122 

gazette, a pickup unit is fixed to a mount plate, and the 

25 relative position and inclination angle of the mount plate 
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relative to a movable base are adjusted by using three 

screws and threaded into the moµnt plate. With this 

optical pickup apparatus, the relative position and 

inclination angle of the mount plate relative ·to the 

5 movable base are changed finely with each screw so that the 

screw adjustment is required to be performed a plurality of 

times. As will be later described, if adjustment is 

performed by monitoring outputs from the optical pickup 

while an optical disc is rotated, the optical axis can be 

10 efficiently adjusted. However, with this optical pickup 

apparatus, such adjustment is impossible. 

In an optical axis adjustment mechanism for an optical 

pickup proposed in Japanese Laid-Open Patent Application 

No. 6-168455 gazette, a pickup holder is mounted on a base 

15 which performs a linear reciprocal motion, and a pickup is 

mounted on this pickup holder. The pickup holde~ is 

rotatably supported by a pivot shaft which is parallel to 

the motion direction of the base, and a rotation angle 

about the pivot·shaft is adjusted by a first screw threaded 

20 into the base to thereby adjust the inclination angle of 

the optical axis along the tangential direction. 

The pickup is supported by the pickup holder rotatably 

about pivot shafts and about a second screw. The rotation 

angle about the second screw is adjusted by a third screw 

25 to thereby adjust the position of the optical axis relative 
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to the motion locus of an objective lens. The second screw 

threaded into the pickup holder adjusts the rotation angle 

about the pivot shafts to thereby adjust the inclination 

angle of the optical axis along the radial direction. 

With this optical axis adjustment mechanism for an 

optical pickup, the inclination angles of the optical axis 

along the tangential and radial directions and the position 

of the optical axis relative to the motion locus of an 

objective lens can be adjusted generally independently from 

10 each other. However, this mechanism is also associated 

with the problem that adjustment cannot be performed by 

moni taring outputs from the optical pickup while an optical 

disc is rotated. 

15 SUMMARY OF THE INVENTION 

The present invention has been made in consideration 

of the above circumstances. It is an object of the present 

invention to provide a disc reproduction apparatus capable 

of adjusting the optical axis of an objective lens while an 

20 optical disc is rotated, wherein the position adjustment of 

the optical axis relative to a motion locus of the 

objective lens does not affect the inclination angle of the 

optical axis. 

According to one aspect of the present invention, in 

25 a disc reproduction apparatus for recording and reproducing 
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data to and from an optical disc clamped by a turntable by 

linearly transporting an optical pickup with a drive 

mechanism mounted on a reproduction unit chassis which 

supports a disc motor with a rotary shaft to which the 

5 turntable is fixed, the disc motor is supported by the 

reproduction unit chassis via a bracket, a rotation center 

axis of the turntable is aligned on a line extending from 

a motion locus of an optical axis of an objective lens of 

the optical pickup, by rotating the bracket. 

10 According to another aspect of the present invention, 

in a disc reproduction apparatus for recording and 

reproducing data to and from an optical disc clamped by a 

turntable by linearly transporting an optical pickup with 

a drive mechanism mounted on a reproduction unit chassis 

15 which supports a disc motor with a rotary shaft to which 

the turntable is fixed, wherein the disc motor is supported 

by the reproduction unit chassis via an elastic member, an 

inclination angle of an optical axis of an objective lens 

of the optical pickup relative to the optical disc clamped 

20 by the turntable is adjusted by deforming the elastic 

member. 

According to a further aspect of the invention, in a 

disc reproduction apparatus for recording and reproducing 

data to and from an optical disc clamped by a turntable by 

25 linearly transporting an optical pickup with a drive 
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mechanism mounted on a reproduction unit chassis which 

supports a disc motor with a rotary shaft to which the 

turntable is fixed, wherein a bracket is rotatably 

supported by the reproduction unit chassis, an elastic 

5 member is fixed to the bracket, the disc motor is fixed to 

the elastic member, a rotation center axis of the turntable 

is aligned on a line extending from a motion locus of an 

optical axis of an objective lens of the optical pickup, by 

rotating the bracket, and an inclination angle of the 

10 optical axis of the objective lens of the optical pickup 

relative to the optical disc clamped by the turntable is 

adjusted by deforming the elastic member. 

In the disc reproduction apparatuses described above, 

a rotation center of the bracket is aligned on a line 

15 extending from a motion locus of the optical axis of the 

objective lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a disc reproduction apparatus 

20 according to an embodiment of the invention. 

Fig. 2 is a front view of the disc reproduction 

apparatus shown in Fig. 1. 

Fig. 3 is a broken perspective view showing the main 

components of the disc reproduction apparatus shown in Fig. 

25 1 •. 
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·Fig. 4 is a diagram illustrating tracking control by 

a plurality of light spots. 

Fig. 5 is a diagram illustrating displacement of 

motion locus of·· an optical axis of the disc reproduction 

5 apparatus upon a center displacement of an optical disc and 

upon different radial positions on the disc. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A multi-beam type disc reproduction apparatus 

10 according to an embodiment of the invention will be 

described with r.eference to the accompanying drawings. Fig. 

1 is a plan view of a disc reproduction apparatus according 

to an embodiment of the invention, Fig. 2 is a front view 

of the disc reproduction apparatus, and Fig. 3 is a broken 

15 perspective view showing the main components of the disc 

reproduction apparatus. Reference numeral 1 represen~s a 

reproduction unit chassis which is supported by an 

unrepresented main chassis via an elastic member. The 

reproduction unit chassis 1 is moved up and down by an 

20 unrepresented drive mechanism. 

Main shaft holders 10 and 20 are fastened to the 

reproduction unit chassis 1, fix a main shaft 14 and 

rotatabl1 support a lead screw 13. Sub-shaft holders 21 

and 21 fastened to the reproduction unit chassis 1 fix a 

25 sub shaft 22. The main shaft 14 and sub-shaft 22 are 
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inserted into an optical pickup 2 having an objective lens 

2a, so that the latter is supported by the reproduction 

unit chassis 1 to be linearly movable. A plate spring 12 

and a resin rack 15 are fastened to the optical pickup 2 by 

common screws. The plate spring 12 energizes the rack 15 

to be made in mesh with the lead screw 13. 

A plate spring 18 fastened to the reproduction unit 

chassis 1 energizes the lead screw 13 to remove a play of 

the lead screw 13 in its axial direction. A pinion 17 

10 fixed to the rotary shaft of an optical pickup drive motor 

16 meshes with a gear 19 fixed to the lead screw 13. As 

the optical pickup drive motor 16 rotates, the optical 

15 

pickup 2 is transported in an up/down direction as viewed 

in Fig. 1. 

More specifically, the optical pickup 2 is transported 

between a home position indicated by a solid line and a 

position indicated by a two-dot chain line. The home 

position is detected with a photo-interrupter 11 fixed to 

the reproduction unit chassis 1 when a bent portion of -the 

20 plate spring 12 enters a region of the photo-interrupter 

11. 

A disc motor 4 is supported by the reproduction unit 

chassis 1 via a bracket 6 and a motor mount plate 5, as 

will be later detailed with reference to Fig. 3. A shaft 

25 6a projecting from the lower surface of the bracket 6 is 
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fitted in a hole of the reproduction unit chassis 1. 

Screws 26 and 26 inserted into elon~ated holes of the 

bracket 6 and threaded into the reproduction unit chassis 

1 make the flat lower surf ace of the bracket 6 abut on the 

5 upper surface of the reproduction unit chassis 1 with the 

help of compression coil springs 27 and 27. Therefore, the 

bracket 6 can be pivoted about the shaft 6a without any 

back rush in the up/down direction. 

An extension coil spring 9 extended between the 

10 bracket 6 and a main holder 10 energizes the bracket 6 in 

the counter-clockwise direction as viewed downward in Fig. 

1. A front end of an adjusting screw 8 threaded into a 

screw hole 6c of the bracket 6 abuts on a bent portion la 

of the reproduction unit chassis 1. By adjusting the 

15 adjusting screw 8, a rotary position of the bracket 6 about 

the shaft 6a can be set. 

Four bosses formed on the bracket 6 are formed with 

screw holes 6b, 6b, 6b, and 6b. The motor mount plate 5 

made of a plate spring is formed with holes Sa, Sa, Sa, and 

20 Sa at positions corresponding to the screw holes. Screws 

24, 24, ••• (only one screw is shown in Fig. 3) are threaded 

via the holes Sa, Sa, ••• into the screw holes 6b, 6b, ••• so 

that the motor mount plate 5 is fastened to the bracket 6. 

The left bosses of the bracket 6 are slightly higher than 

25 the right bosses so that the left side of the motor mount 

10 



------------------------~=~····--"~---. -~-----.-·-······· 

W099/16069 PCT/JP98/0411S 

plate 5 is slanted higher in a natural state. 

A center stripe member Sd of the motor mount plate 5 

couples with the peripheral member thereof via two bridges. 

The disc motor 4 is fastened to the motor plate 5 by screws 

5 25 and 25 (only one screw is shown in Fig. 3) inserted into 

holes Sb and Sb. The rotary shaft 4a of the disc motor 4 

extends upward through a hole of the motor mount plate S 

and a turntable 23 is made in pressure contact with the 

rotary shaft. 

10 An adjusting screw inserted into a hole 6d of the 

bracket 8 is threaded into a screw hole Sc of the motor 

mount plate S. By adjusting the adjusting screw 7, the 

stripe member Sd of the motor mount plate 5 is displaced so 

that the inclination of the rotary shaft of the disc motor 

lS 4 can be adjusted. 

An unrepresented clamper chassis is fastened to the 

main chassis, and an unrepresented clamper is placed.on the 

clamper chassis. An unrepresented disc tray is mounted on 

the main chassis to be movable thereon. The disc tray 

20 transports a compact disc 3 between the outside of the 

apparatus and the upper position of the turntable 23. 

As the reproduction unit chassis 1 is rotated upward 

after the compact disc 3 is transported to the upper 

position of the turntable 23, the turntable 23 lifts the 

25 compact disc 3 from the disc tray and attracts the clamper 
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by a magnetic force to thereby clamp the compact disc 1 

between the turntable 23 and clamper. In this state, the 

compact disc 3 is rotated by the disc motor and the optical 

pickup 2 is transported in a radial direction to read 

5 signals from the compact disc 3. 

This disc reproduction apparatus is a multi-beam type 

reproduction apparatus described with reference to Fig. 4, 

so that signals can be read in a short time from the 

compact disc 3. Seven diffracted beams from the laser 

10 diode are focussed on the record surface of the compact 

disc 3 as seven light spots. 

Tracking and focussing controls are performed by a 

tracking control signal and a focussing control signal 

generated from a tracking error signal and a focussing 

15 error signal obtained from light reflected from the central 

main spot and supplied to a drive coil for the objec:tive 

lens 2a. In this case, it is necessary to perform an 

optical axis position adjustment for aligning the motion 

locus of the optical axis of the objective lens 2a with the 

20 rota·i:ion center of the compact disc 3, in order to· align 

the seven spots with the record tracks in the whole record 

area of the compact dLsc 3. 

It is also necessary to adjust the inclination angle 

to make the optical axis of the objective lens 2a 

25 perpendicular to the record surf ace of the compact disc 3 

12 



W099/16069 PCT/JP98/04115 

to thereby guide the light reflected from the compact disc 

3 to the correct position of the photodetector. 

As described earlier, for the optical axis position 

adjustment, the bracket 6 is rotated about the shaft 6a by 

5 adjusting the adjusting screw 8. The bracket 6 is rotated 

in an angle adjusting range of A shown in Fig. 1. In this 

case, since the shaft 6a is positioned on a line extending 

from the motion locus of the optical axis of the objective 

lens 2a, the center of the compact disc 3 moves by a small 

10 distance in a direction perpendicular to the motion locus 

of the optical axis. Since the abut area between the 

bracket 6 and reproduction unit chassis 1 is broad, the 

optical axis position adjustment will not make the bracket 

6 be slanted relative to the reproduction unit chassis 1, 

15 and will not change the inclination angle of the optical 

axis of the objective lens 2a relative to the compact disc 

3 and turntable 23. 

As described earlier, the inclination angle of the 

optical axis along the tangential direction is adjusted by 

20 displacing the motor mount plate 5 by adjusting the 

adjusting screw 7. The motor mount plate 5 is displaced by 

an angle adjusting range of B shown in Fig. 2. In this 

case, since the motor mount plate 5 is elastically deformed 

in one direction from its natural state, any back rush will 

25 not occur during the adjustment so that the adjustment can 
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be performed precisely. For the adjustment of the 

inclination angle of the optical axis along the radial 

direction, an unrepresented adjusting screw is used which 

is operated from the lower side of the reproduction unit 1 

5 on the optical pickup 2 side. 

After the adjustments of the optical axis along the 

radial and tangential directions are perfqrmed as required, 

the optical axis position adjustment is performed. This 

adjustment can be performed by monitoring signals from the 

10 optical pickup while the compact disc 3 is rotated. 

A displacement of the optical axis position can be 

detected, for example, in the following manner. A pitch 

between light spots on the optical pickup is equal to a 

pitch between record tracks. Therefore, if the spots are 

15 traversed across the record tracks without tracking 

control, signals from 

difference of 360°, 

straight line having 

two adjacent spots have a phase 

and its Lissajous's figure is a 

an angle of 45 ° relative to the 

horizontal axis. However, if the optical axis position is 

20 displaced, the Lissajous's figure becomes ellipsoidal, In 

this manner, the optical axis position displacement can be 

known. 

The inclination angles of the optical axis along the 

radial and tangential directions can be adjusted, for 

25 example, by detecting a maximum output ·signal of the 
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photodetector of the optical pickup. 

The embodiment is structured as described above. The 

invention is not limited only to this embodiment. For 

example, two adjusting screws may be used for displacing 

5 the motor mount plate 5 so as to adjust the inclination 

angle along the radial and tangential directions. 

The inclination angle along the radial direction may 

be adjusted on the optical pickup side by adjusting the 

angle of the optical axis of the objective lens relative to 

10 the direction of the main shaft inserted into the optical 

pickup. 

In a multi-beam type disc reproduction apparatus, it 

is very important to align the motion locus of the optical 

axis of an objective lens with the rotation center of an 

15 optical disc so as to align each light spot with a record 

track and so as not to generate a signal read error. In 

the disc reproduction apparatus of this invention, the disc 

motor is supported by the reproduction unit chassis via the 

bracket and the bracket is rotated to perform the 

20 adjustment very easily and precisely. 

25 

The inclination angle and position of the optical axis 

of the objective lens can also be performed easily because 

output signals from the optical pickup are monitored while 

an optical disc is rotated. 

Furthermore, since the position adjustment of the 
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optical axis does not influence the inclination angle of 

the optical axis, the adjustment is not required to be 

repeated a number of times. 
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CLAIMS 
111111111111111111111111111111 

c L M S * 

1. A disc reproduction apparatus comprising a disc motor 

(4) for rotating a turntable {23) and an optical pickup (2) 

5 for performing recording on reproduction to a disc (3) on 

said turntable, said optical pickup·being supported movably 

in a radial direction of said disc to a reproduction unit 

chassis (1), 

wherein said turntable is supported via a supporting 

10 member (6) to said reproduction unit chassis, 

said supporting member is rotatively supported to a 

shaft (6a) provided on said reproduction unit chassis, and 

comprises means (8) for rotatively positioning said 

supporting member around said shaft. 

15 

2. A disc reproduction apparatus according to claim l, 

wherein said supporting member is rotated by said 

positioning means so that a rotation center of said 

turntable is aligned with a line extending from a motion 

20 locus of an optical axis of an objective lens of said 

optical pickup. 

3. A disc reproduction apparatus according to claim 1, 

wherein said positioning means comprises a screw provided 

25 to said supporting member, an end of the screw abuting on 
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a projection (la) of said reproduction unit chassis and 

said supporting member being rotated according to a thrust 

amount of said screw. 

5 4. A disc reproduction apparatus · according to claim 1, 

wherein said supporting member is energized around said 

shaft by a coil spring (9). 

5. A disc reproduction apparatus according to claim 1, 

10 wherein a rotation center of said supporting member is on 

a line extending from a motion locus of an optical axis of 

said optical pickup. 

6. A disc reproduction apparatus comprising a disc motor 

15 (4), to a rotary shaft (4a) of which a turntable (23) is 

fixed, for rotating the turntable, and an optical pickup 

(2) for performing recording on reproduction to a disc (3) 

on the turntable, said pickup being supported to a 

reproduction unit chassis ( 2) movably in a radial direction 

20 of the disc, 

wherein an elastic member (5) is attached to said disc 

motor, said disc motor is supported via a supporting member 

( 6) to said reproduction unit chassis by said elastic 

member, said elastic member has at its one end a 

25 predetermined height relative to said supporting member and 
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said supporting member has means ( 7.) : ':for displacing and 

positioning the one. end of said elastic member in a 

direction of said heigh~. 

5 7. A disc reproduction apparatus according to claim 6, 

wherein said elastic member comprises a plate spring 

member. 

8. A disc reproduction apparatus according to claim 6, 

10 wherein said elastic member is displaced by said 

positioning means so as to adjust an inclination angle of 

the optical axis of an objective lens of said optical 

pickup relative to the optical disc clamped on said 

turntable. 

15 

9. A disc reproduction apparatus according to claim 6, 

wherein said positioning means comprises a screw (7) 

provided to said supporting member. 

20 10. A disc reproduction apathies according to claim 6, 

wherein a rotation center of said supporting member is on 

a line extending from a motion locus of an optical axis of 

said optical pickup. 

25 11. A disc reproduction apparatus comprising a disc motor 
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(4), to a rotary shaft (4a) of which a turntable (23) is 

fixed, for rotating the turntable, and an optical pickup 

(2) for performing recording on reproduction to a disc (3) 

on said turntable, said optical pickup being supported 

5 movably in a radial direction of the. disc to a reproduction 

unit chassis (1), 

wherein said reproduction unit chassis has a shaft 

(6a) and a supporting member (6) rotatively supported 

around said shaft, 

10 said disc motor is attached via an elastic member to 

said supporting member, 

said elastic member has at its end a predetermined 

height relative to the supporting member, 

said supporting member has means (7) for displacing 

15 and positioning said elastic member in a direction of said 

height and means (8) for rotatively positioning .said 

supporting member around said shaft. 

20 
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