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TITLE OF THE INVENTION 

Recording/Reproducing Apparatus for Disc-Shaped· Recording Medium 

BACKGROUND OF THE INVENTION 

This invention relates to a recording/reproducing apparatus 

for writing and/or reading out information signals on or from a 

disc-shaped r_ecording medium, such as a read-only optical 

recording medium, known as a CD-ROM, an overwrite type optical 

recording medium or an optical recording medium which may be 

overwritten by. light modulation or magnetic field modulation. 

In a recording/reproducing apparatus, such as an optical 

disc player, a disc-shaped recording medium, referred to herein 

as an optical disc, is employed as an optical recording medium 

for information signals. Information signals are recorded on or 

reproduced from the signal recording area of the optical disc. 

Among various sorts of optical discs, there is a special 

type CD-ROM, that is CD-R, having a signal. recording area for 

writing information signals on the inner peripheral portion of 

the signal recording region of the disc. The CD-R has a signal 

recording area, about 1.8 mm in width, on ~ further inner side 

of the i~ner most portion of the signal recording region of the 

common CD-ROM. Consequently, with the recording/reproducing 

apparatus for the CD-R, it is necessary to move an optical pickup 

device towards a further inner side by about 1.8 mm than in the 

case of the CD-ROM. 

Referring to Figs .1 and 2, a recording/reproducing apparatus 
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20 proposed by the present Assignee is now explained.. The 

recording/reproducing apparatus 20 for the optical disc has an 

optical pickup 33 for moving an objective lens 38 provided on a 

bobbin 35 with respect t the signal recording region of the 

optical disc. 

The recording/reproducing apparatus 20 for the optical disc 

is roughly comprised of the optical pickup_ device 33, and a guide 

shaft 45 and a guide member 46 for assembling the optical pickup 

device 33. The apparatus 20 also includes a spindle motor 53 for 

running the optical disc in rotation, and a chassis member 51 

carrying the guide shaft 45, guide member 46 and the spindle 

motor 53. 

The optical pickup device 33 includes the objective lens 38, 

the bobbin 35 carrying the objective lens 38 and a mounting base 

36 carrying the bobbin 35. The optical pickup device also 

includes a_ driving part 41 assembled on the mounting base 36, and 

the guide shaft 45 and the guide member 46 mounted on the chassis 

member 51 carrying the optical pickup devic~ 33. 

The chassis member 51 has a first suppm;;ting member 47A and 

a second supporting member 47B between which are carried both 

ends of the guide shaft 45. The chassis member 51 also has a 

first supporting member 48A and a second supporting member 48B 

between which are carried both ends of the guide member 46 so 

that the guide member runs parallel to the guide shaft 45. The 

opt,ical pickup device 33 is slidably mounted on the guide shaft 
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45 and the guide· member 46. 

The mounting member 36 is formed of a metal material in a 

substantially rectangular shape and carries a bobbin 35 on its 

major surface. The mounting base 36 has sl.eeve mounting portions 

40A, 40B as-one with its one end portion, and a sleeve member 54 

is mounted on theses sleeve mounting portions 40A, 40B. The 

mounting base 36 is slidably mounted on the guide shaft 45 via 

the sleeve member 54. 

The mounting base 36 has on its opposite end a lug 55 

adjacent to the bobbin 35 and a supporting shaft 56 is provided 

on a lateral surface of the lug 55. The supporting shaft 56 

rotatably carri~s a roll bearing 39 by means of which the 

mounting base 36 is slidably mounted via the roll bearing 39 on 

the guide member 46. 

The mounting base 36 carries, on its lateral surface, a 

driving circuit 41 for. driving the bobbin 3. The driving circuit 

41 is connected to a power supply section, not shown, via a 

flexible cable 42. The mounting base 36 has an electro-magnetic 

floating unit 48 adjacent to the ·guide shaft 45, and a magnetic 
'· 

force is generated in the electro-magnetic floating unit 48 by 

the electric power furnished from the driving circuit 41. The 

chassis member 51 is provided with a first magnet member 52A and 

a second magnet member 52B parallel to the guide shaft 45. 

That is, the optical pickup device 33 is moved in a state 

of being floated under a repulsive force generated by a magnetic 
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force generated by the electro-magnetic driving unit 48 and a 

magnetic force generated by the first magnet member 52A and the 

second magnet member 52B provided in register with the electro­

magnetic floating unit 48. 

The bobbin 35 has the objective lens 38 and is flexibly 

supporte~ by .a bi-~xial actuator. That is, the bobbin 35 has 

means for adjustment in the track direction, that is in a 

direction parallel to the signal recording region of the optical 

disc, and means for adjustment in a direction normal to the 

signal recording region. 

With the above-described recording/reproducing apparatus 20 

for the optical disc, the operation of moving the optical pickup 

device 33 for reading out information signa_ls of the optical disc 

is now explained. The mounting base 36 is supported by the guide 

shaft 45 and by the guide member 46 while the mounting base 36 

is floated by the electro-magnetic floating unit 48. The 

mounting base 36 is moved via the sleeve member 54 along the 

guide shaft 45 and the guide member 46. 

By such movement of the mounting member 36, the optical 

pickup device 36 is moved along the radius of the optical disc 

for reading out and reproducing information signals on the 

optical disc. The optical pickup device 33 is halted when it is 

moved as far as the inner )llost portion of the signal recording 

region of the optical disc ~nd the sleeve member 54 provided on 

the mounting base 36 has its one end abutted against an abutment 
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57A. 

The optical pickup device 33 is also halted when it is moved 

as far as the outer most portion of the signal recording region 

of the optical disc and the sleeve member 54 provided on the 

mounting base 36 has its one end abutteq against an abutment 57B. 

-That is, with the recording/reproducing apparatus 20 for the 

optical disc, the range of movement of the optical pickup device 

33 is delimited by the abutments 57A and 57B. 

In addition, with the present recording/reproducing 

apparatus 20 for the optical disc, the objective lens 38 has its 

optical axis positioned with respect to the mounting base 36, 

when mounting the optical pickup 33, . by way of effecting 

alignment adjustment. This alignment adjustment of the optical 

axis of the bobbin 35 is explained by referring to Fig.2. 

With the bobbin 35 being mounted on the mounting base 36 ,· 

the sleeve member 54 of the mounting base 36 is mounted on the 

guide shaft 45. In this state, alignment adjustment, such as 

skew adjustment, is carried out for adjusting the tilt _of the 

objective lens 38 with respect to the major. surface, which is a 

signal recording region of the optical disc, with a lateral 

surface thereof adjacent to the optical axis of the objective 

lens 38 as a reference surface 37. Consequently, with the 

alignment-adjusted optical pickup device 33' an extremely precise 

relative position is maintained between the reference surface 37 

and the optical axis of the objective lens 38. 
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With the above-described optical pickup device 33, it is 

necessary to prohibit the optical pi~kup device 33 from being 
. . 

abutted against a winding coil, not shown, provided on the 

spindle motor 53 adapted for running .the optical disc in 

rotation, when the optical pickup device is moved towards the 

inner· peripheral portion of the signal recording region of the 

optical disc. Thus the present optical pickup device 33 has its 

range of movement restricted so that, when it is moved towards 

the inner periphery of the signal recording region of the optical 

disc, it is halted ahead of the spindle motor 53. 

That is, the optical pickup_ d·evice 33 is provided with the 

abutment 57 A in the vicinity of one end ·of the guide shaft 45 for 

restrict.ing the sphere of movement thereof along the guide shaft 

45 and the guide member 46. The optical pickup device 33 is 

halted by the sleeve member 54 provided on the mounting base 36 

slid along the guide shaft 45 being abutted against the abutment 

57A. 

There is also known a method for hal til}g the optical pickup 

device 33 by utilizing one lateral surface of the mounting base 

36, that is by this lateral surface being caused to bear against 

an abutment provided on the chassis, as disclosed in US Ser. 

No.08/1252,069, filed on June 1, 1994 as a continuation of US 

Ser. No. 07/989,356 filed on December 11, 1992, now abandoned, 

corresponding to EP Application 546,543, published on June 13, 

1994. However, with the above-described methods, it is difficult 
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to maintain a correct relative position between the optical· axis 

of the objective lens 38 of the optical pickup device 33 and the 

abutment 57A, such that a significant error tends to be produced 

in this relative position. 

OBJECT AND SUMMARY OF THE INVENTION 

It is therefore a principal object of the present invention 

to provide a recording/reproducing apparatus for a disc-shaped 

recording medium in which, when the optical pickup deice has been 

moved to the inner most portion of the disc-shaped recording 

medium, the optical pickup device may be stopped with high 

precision, and in which it is possible to detect the read-out 

start position for the disc-shaped recording medium highly 

accurately. 

The recording/reproducing apparatus for a disc-shaped 

recording medium according to the present invention has a driving 

motor for running a disc-shaped recording medium in rotation, and 

an optical pickup device having an objective lens. The 

recording/reproducing apparatus also has a bobbin having the 

objective lens assembled thereon, and a mounting base having a 

reference surfac·e parallel to the optical axis for adjusting the 

array and tilt of the optical axis of the objective lens. The 

recording/reproducing apparatus also has a driving part for 

driving the mounting base, and a chassis member carrying the 

optical pickup device for shifting the optical pickup member 

across the inner and outer peripheral portions of the signal 
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recording. region of the disc-shaped recording medium via a guide 

shaft and a guide member. The chassis memper has a stop member 

abutted by the reference surface of the mounting base when the 

reference surface of the mounting base is abutted against the 

stop member for stopping the shifting of the optical pickup 

device. 

The reference surf ace is used as means for detecting the 

inner most peripheral portion of the signal recording region of 

the disc-shaped recording medium by abutting against a stop 

member provided on a chassis member and as position reference for 

starting movement of the optical pickup device from the stop 

member towards a readout start position of reading out 

information signals from the disc-shaped recording medium. 

The reference surface is provided at a position of the 

mounting base whi9h i_ntersects a line interconnecting the center 

of rotat'ion of the driving motor and the optical axis of the 

object lens mounted on the bobbin. 

The reference surface acts as an actuating part for 

retracting a lug adapted for actuating a po~ition detecting unit 

detecting the position of the mounting base. 

The stop member is provided in the vicinity of the outer 

periphery of a driving motor. 

With the recording/r~producing apparatus for a dis·c-shaped 

recording medium according to the present invention, the 

reference surface provided on the mounting base so as to be 
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employed for adjusting the array and the tilt of the optical axis 

of the objective lens when mounting the objective lens on the 

mounting base is caused to bear against the stop member provided 

on the chassis member for stopping the movement of the optical 

pickup device. The position of abutment of the stop member of 

the chassis member against the reference surface provided on the 

mounting base acts as position reference of starting the movement 

of the optical pic~up device with respect to the signal recording 

region of the disc-shaped recording medium, thus assuring highly 

reliable position detection of the optical pickup device. 

In other words, with the recording/reproducing apparatus for 

a disc-shaped recording medium according to the present 

invention, since the optical pickup device starts its movement 

with the position of abutment of the stop member provided on the 

chassis member against the reference surface provided on the 

mounting base as the position reference, the readout start 

pas i ti on fo~ the disc·-shaped recording medium may be detected 

with improved accuracy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

·Fig.1 is a plan showing a conventional 

recording/reproducing apparatus for an optical disc. 

Fig. 2 is a perspective view showing an optical pickup device 

employed in the conventional recording/reproducing apparatus for 

the optical disc. 

Fig.3 is a plan view showing a recording/reproducing 
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ap:J?aratus for an optical disc according to the present invention. 

Fig. 4 is a perspective view showing an optical pickup device 

employed in the recording/reproducing apparatus for an optical 

disc shown in Fig.3. 

Fig. 5 is a perspective view showing an optical pickup device 

mounted on an adjustment jig. 

J!ig. 6 is a plan view .showing essential portions of the 

recording/reproducing apparatus shown in Fig.3. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figs.3 to 6, a recording/reproducing apparatus 

for the· disc-shaped recording medium according to a preferred 

embodiment of the present invention will be explained in detail. 

The recording/reproducing apparatus for the disc-shaped recording 

medium, shown in general by reference numeral 1, employs a read­

only optical record_ing medium having a write area in a portion 

of the inner most periphery thereof (CD-R; referred. to herein 

as an optical disc). The recording/reproducing apparatus for the 

disc-shaped recording medium is of substantially the same 

configuration as the conventional recording/reproducing apparatus 

for the optical disc and includes an optical pickup device 3 for 

shifting an objective lens 8 configured for reading out 

information signals with respect to a signal recording region of 

the optical disc. 

The recording/reproducing apparatus 1 for the optical disc 

is roughly comprised of the optical pickup device 3, .and a guide 
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shaft 15 and a guide member 16 for assembling the optical pickup 

device 3. The apparatus 1 also includes a spindle motor 23 for 

running the optical disc in rotation, and a chassis member 21 

carrying the guide shaft 15, guide member 16 and the spindle 

motor 23. • 
The optical pickup device 3 includes the objective lens 8, 

a bobbin 5 carrying the objective lens 8 and ·a mounting base 6 

carrying the bobbin 5, as shown in Fig.3. The optical pickup 

device also includes a driving part 11 assembled on the mounting 

base 6, and the guide shaft 15 and the guide member 16 mounted 

on the chassis member 21 carrying the optical pickup device 3. 

· The chassis member 21 has a first supporting member 17A and 

a second supporting member 17B between which are carried both 

ends of the guide shaft 15. The chassis member 21 also has a 

first supporting member lBA and a second supporting member 18B 

between which are carried bO"th ends of the guide member 16 so 

that the guide member runs parallel to the gu_ide shaft 15. The 

optical pickup device 3 is slidably mounted on the guide shaft 

15 and th~ guide member 16. 

'l'he mounting member 6 is formed of metal material in a 

substantially rectangular shape and carries a bobbin 5 on its 

major surface. The mounting base 6 has sleeve mounting portions 

lOA, !OB as-one with its one end portion, and a sleeve member 24 

is provided on theses sleeve mounting portions lOA, lOB. The 

mounting base 6 is slidably mounted on the guide shaft 15 via the 
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sleeve member 24. 

The mounting base 6 has on its opposite end a lug 25 

adjacent to the bobbin 5 and a supporting shaft 26 is provided 

on a lateral surface of the lug 25. The supporting shaft 26 

rotatably carries a roll bearing 9 by means of which the mounting 

base 6 is slidably mounted via the roll bearing 9 on the guide 

member 16. 

The mounting base 6 carries, on its 

driving circuit 11 for driving the bobbin 5. 

lateral surface, a 

The driving circuit 

11 is connected to a power supply section, not shown, via a 

flexible cable 12. The mounting base 6 has an electro-magnetic 

floating ·unit 19 adjacent to the guide shaft 15, and a magnetic 

force is generated-in the electro-magnetic floating unit 19 by 

the electric power furnished from the driving circuit 11. The 

chassis member 21 has a first magnet member 22A and a second 

magnetic member 22B lying parallel to the guide shaft 15. 

That is, the optical pickup device 3 is moved in a state of 

being floated under a repulsive force generated by a magnetic 

force generated by the electro-magnetic·dr}ving unit 19 and a 

magnetic force generated by the first magnet member 22A and the 

second magnet member 22B provided in register with the electro­

magnetic floating unit i9. 

The mounting base 6 also has, on its' lateral surface facing 

the spindle motor 23, a reference surface 7 extending in a 

direction normal to the sliding direction of the mounting base 
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6 parallel to the optical axis of the objective lens 8 mounted 

on the bobbin 5. The reference surface 7 serves as a reference 

plane for optical axis alignment and skew adjustment operations 

in the course of the assembling process for the optical pickup 

device 3 for mounting the bobbin 5 on the mounting base 6. 

These a~justment operations are carried out using a 

dedicated adjustment jig 28 on the production line, as shown in 

Fig.5. This adjustment jig 28 has its own reference surface, and 

is made up of a main guide shaft 30 for supporting a pair of the 

sleeve mounting portions lOA, lOB of the mounting base 6 and a 

sub-guide shaft 31 for supporting the. roll bearing 9. The 

optical pickup device 3 also has an adjustment mechanism by means 

of which the bobbin 5 may be moved through 360. in a plane 

extending normal to the optical axis of the objective lens 8 with 

the light-collecting point of the objective lens 8 as the base 

point. For adjustment, the bobbin 5 is finely adjusted iri its 

position or tilt, while the above-described supporting state is 

maintained by an adjustment television camera 32 provided with 

a high precision at a pre-set· distance f.rorn a reference surface 

29A of a pickup stop member 29, and the reference surface 7'of 

the mounting base 6 is caused to bear on the reference plane of 

the adjustment jig 28. After the end of the adjustment, the 

bobbin 5 is secured on the mounting base 6 for comple~ing the 

assembling the optical pickup device 3. On completion·of the 

optical axis alignment and skew adjustment operations, the 
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optical axis and the reference surface 7 are maintained in the 

most precise relative position to each other in the present 

optical pickup device. Meanwhile, with the adj u.stment for 

optical axis alignment, adjustments are made for the optical axis 

direction, angle of ti 1 t of the three spots, output of the 

outgoing light, precision in reflection of the outgoing light 

from the optical block at a right angle by an optical prism, a 

mounting position of the laser light sourc~, precision in the 

return light or detector position. 

The optical pickup device 3, thus assembled, is then 

assembled within the recording/reproducing apparatus 1 for the 

optical disc . to provide the above-described cons ti tut ion.· On 

completion Of assembling.of the optical pickup device 3 in the 

recording/reproducing apparatus 1 for the optical disc, the 

refere~ce surface 7 is arranged at a position of intersecting a 

straight line interconnecti~g the center of rotation of the 

spindle motor 23 and the optical axis of the objective lens 8 

mounted on the bobbin 5. 

The chassis 21 has a substantially cylindrically-shaped stop 

member 14 of a metal material in the vicinity of the outer 

periphery of the spindle motor 23. The movement of the optical 

pic.kup device 3 is stopped by the reference surface 7 ot the 

mounting base 6 being caused to bear against the stop member 14. 

Since the stop member 14 is formed of a metal material, the 

stop position of the optical pickup device 3 by the abutment of 
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the stop member 14 against the reference surface 7 may be 

maintained with high accuracy. The stop member 14 may be 

provided with a buffer member· or formed of an elastic material 

for reducing the shock produced on abutment thereof against the 

mounting base 6. 

The bobbin 5 has the objective lens 8 and is supported for 

elastic deviation by a biaxial actuator. That is, the bobbin 5 

has means for adjustment in the track direction which runs 

parallel to the signal recording region of the optical disc and 

in ·the. focusing direction normal to the signal recording region. 

With the above-described cons ti tut ion of the recording/ 

reproducing· apparatus for the optical disc, the operation of 

reading out information signals of the optical disc by the 

optical pickup device 3 is explained. The recording/reproducing 

apparatus 1 for the optical disc causes the optical pickup devic_e 

3 towards the inner rim of the optical disc along the guide shaft 

15 and the guide member 16. 

When the optical pickup device 3 has been moved as far as 
. 

the inner most portion of the signal recording region of the 

optical disc, the reference surface 7 formed on the mounting base 

6 is caused to bear against the stop member 14 provided on the 

chass~s member 21. The moveme~t of the optical pickup device 3 

ceases by the reference surface 7 being caused to bear against 

the stop member 14. 

The optical pickup device 3 starts its movement with the 
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position of abutment of the reference surface 7 against the stop 

member 14 as the reference position from which the optical pickup 

·device 3 is to be moved to the write or readout start position 

for the information signals. That i~~ the optical pickup device 

3 reaches the write position or readout start position by being 

moved a pre-set distance from this reference position. 

With the above-described embodiment of the recording/ 

reproducing apparatus for the optical disc, since the optical 

axis of the objective lens 8 and the reference surface 7 provided 

on the mounting base 6 are maintained in the extremely precise 

relative position, the readout start position for the information 

signals in the signal recording region may be detected with high 

precision by shifting the· optical· pickup device 3 based upon the 

position of abutment of the reference surface 7 against the stop 

member 14 provided on the chassis member 21 as the reference 

position. 

In addition, the di~tance be.tween the optical axis of the 

halted optical pickup device 3 and the center of rotation of the 

spindle motor 23 may be improved in precision by the abutment of 

the reference surface 7 of the mounting base 6 against the stop 

member 14 provided on the chassis member 6. 

In the above-described recording/reproducing apparatus for 

the disc-shaped recording medium, the stop member 14 abutted by 

the reference plane 7 of the mounting base 6 is provided on the 

chassis member 21. However, the chassis member 21 may also be 
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provided with a position detection unit 27 having an retractable 

lug 27A for detecting the position to which the optical pickup 

device 3 and/or the mounting base 6 has been moved, as shown in 

Fig.6. In such case, the reference surface 7 may be employed for 

abutting against and retracting the lug 27 A of the position 

detecting unit 27 for actuating the latter. 

Al though the recording/reproducing apparatus for the optical 

disc of the above-described embodiment employs the CD-R as the 

optical disc, this is not !imitative and may employ a CD-ROM as 

an example. 
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WHAT IS CLAIMED IS: 

1. A method for controlling the position of an optical pickup 

device in a recording/reproducing apparatus for a disc-shaped 

recording medium, comprising: 

a first step of forming a reference surface parallel to the 

optical axis of an objective lens on a lateral surface of a 

mounting base; 

a seCOD:d step of alignment and skew adjustment for adjusting 

the array and tilt of an optical axis of an objective lens with 

the reference surface of the mounting base being abutted against 

a reference surface of an adjustment jig; 

a third step· of mounting a bobbin with an objective lens 

assembled thereon, on the mounting base, after the end of the 

.alignment and skew adjustment step for assembling the optical 

pickup device; 

a fourth step of mounting the optical pickup device re la ti ve 

to a guide shaft and a guide member of a chassis member so that 

the optical pickup member is movable across· the inner and outer 

peripheral portions· of. a signal region of the disc-shaped 

recording medium for assembling the recording/reproducing 

apparatus; and 

a fifth step of abutting the ·reference surface of the 

mounting base against a stop member provided on the chassis 

member, wh~n the optical pickup device has been moved as far as 

the inner most region of the signal recording region of the disc-:-
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shaped recording medium,. for halting movement of the optical 

pickup device. 

2. The method as claimed in claim 1, wherein said fifth step 

includes a sub-step of abutting the reference surface of the 

mounting base against the stop member provided on the chassis 

member for detecting the position of the optical pickup device 

corresponding to the inner·most portion of the signal recording 

region of the disc-shaped recording medium, and a sub-step of 

using the detected position of the optical pickup device as a 

reference position for starting shifting.of the optical pickup 

device towards a readout position for reading out information 

signals on the·disc-shaped recording medium. 

3. A recording/reproducing apparatus for a disc-shaped 

recdrding medium comprising: 

a driving motor for running a disc-shaped recording medium 

in rotation; 

an optical pickup device having an objective lens, a bobbin 

having the objective lens assembled thereon, a mounting base 

having a reference surface parallel to said optical axis for 

adjusting the array and tilt of the optical axis of the obj ectiye 

lens and a driving part for driving the mounting base; and 

a chassis member carrying said optical pickup device for 

shifting the optical pic.kup member across the inner and outer 

peripheral portions of the signal recording region of the disc-

shaped recording medium via a guide shaft and a guide member; 
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said chassis member having a stop member abutted b~ the 

reference surface of the mounting base when the reference surface 

of the mounting base is abutted against the stop member when the 

optical pickup device has been moved as far as the inner most 

region of the signal recording region of the disc-shaped 

·recording medium for stopping the shifting of the optical pic.kup · 

device. 

4. The recording/reproducing apparatus for a disc-shaped 

recording mediu_m as claimed in claim 3, wherein th-e refe.rence 

surface is used as means for detecting the inner most peripheral 

portion of the signal recording region of the disc-shaped 

recording medium by abutting against a stop member provided on 

a chassis member and as position reference for starting movement 

of the optical pickup device from the stop member towards a 

readout start position of reading out information signals from 

the disc-shaped recording medium. 

5. The recording/reproducing apparatus for a disc-shaped 

recording medium as claimed in claim 3 ,, wh'erein the reference 

surface is provided at a position of the mounting base which 

intersects a line interconnecting the center of rotation of the 

driving motor and the optical axis of the object lens mounted on 

the bobbin. 
. 

6. The recording/reproducing apparatus for a disc-shaped 

recording medium as claimed in claim 3, wherein the reference 

surface acts as an actuating part for retracting a lug adapted 
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for acttiating a position detecting unit detecting the position · 

of the mounting base. 

7. The 'recording/reproducing apparatus for a· disc-shaped 

recording medium as claimed in claim 3, wherein the stop member 

is provided in the vicinity of the outer periphery of a driving 

motor. 


