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enpl oyed as an opt recording nedium for information signals.
| nf or mat i ong §tREROGNE! 6F 'BE® I degkNToN reproduced fromthe signal
recording area of the optica | SC. Anong various sorts of optica
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recording area for .

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

discfshaped recording medium, such as a read-only optical
recording medium, known as a CD—-ROM, an overwrite type optical
recording medium or an optical'recording médium 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 ;ecording area of the optical disc.

Among various sorts of optical discs, there is a special
type CD-ROM, tﬁat 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
recordihg area; about 1.8 mm in width, on a further inner side
of the inner most portion of the signal recording region of the
common CD-ROM. Consequently, Qith the recording/reproducing
apparatus for the CD-R, itis.necessary'm)move an optical pickup
defice 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



witing informati-on signals on the inner peripheral portion of the signal
recording Yegion of the disc. The CD-R has a signal recording area, about
1.8 min width, on a further inner side of the inner nost portion of the
signal recording region of the common CD- ROM Consequently, with the
recordi ng/ reproduci ng apparatus for the CO-R it is necessary to nove an
optical pickup device towards a further idner side by about 1.8 mmthan in
the case of the CD ROM _ Referring to Figs.1 and 2, a =

recor di ng/ r@prmﬁﬁd aﬁyartgiqjspresent Assignee” is now explained. The »
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optical disc. '

The recording/reproducing appératus 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 éhe-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. Thé 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
mémber 51 carrying the optiéal pickup device 33.

The chassis member 51 has a first supporting member 47A and
a second supporting member 47B between which are carried both
ends of the guidg 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

optical pickup device 33 is slidably mounted on the guide shaft



I's roughly conprised of the optical pickup device 33, and a guide shaft
45 and, a gui de menber 46 for assenbling the optical pickup device 33. The
apparatus 20 al so includes a spindle notor 53 foor running the optical disc
in rotation, and a chassis nmenber 51 carrying the guide shaft 45, guide
menber 46 and .the spindle notor 53. The optical pickup device 33

i ncl udes the objective lens 38, the bobbin 35 carrying the objective |ens

38 and a ntjng.hase. .36 carrying.the bobbin 35. The optical pickup
devi ce alrsrg’Lé e & %%%5l rl@%ﬁ5¥%ég9'4l assenbl ed on the nounting base 36,
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menber 51 carrying the optical pickup device 33. SSi S nenber
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bet ween which are carried both ends of the guide shaft 45. The chassis
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pi ckup device 33 is slidably nounted on the guide shaft '
is mounted on theses sleeve mounting portions 40A, 40B. The
moﬁnting 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 td the bobbin 35 and a'supporting shaft 56 is provided
on a lateral surféce of the 1lug 55. The supporting shaft 56
rotatably carries 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 cabie 42, .The mounting base 36 has an electro-magnetic
fioating unit 48 adjacent to the 'guide shaf} 45, and a magnét;c
force is generéted 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 paréllel 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



3 45 and the guide nmenmber 46. The nounting nenber 36 is fornmed of a
net al nateflal In a substantially rectangular shape and carries a bobbin
35 on its maj or ‘surface. The nounting base 36 has sl eeve nmounting portions
40A, 40B as-one with its one end portion, and a sl eeve nenber 54 is
nount ed on theses sl eeve nounting portlons 40A, 40B. The nmounting base
36 is slidably nounted on the guide shaft445 .via the sleeve menber 54.

The nounting base 36 has on its opposite end a lug 55 adjacent to the
bobbi'n 35 and a suggortl g.shaft 56 is provided.  on a lateral surface of
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a magnetic floating unit 48.

The bobbin 35 has the objective lens 38 and is flexibly
supported by a bi-axial actuator. That ié, the bobbin 35 has
means for adjustment in the track directicn, that is in a
directioﬁ parallel to the 51gnal recording region of the optical
disc, and means for adjustment in a direction normal to the
signal recording region.

With the above—-described recording/rebroducing apparatus 20
for the optical disc, the operation of moving the optical pickup

- device 33 for réadiﬁg out infofmation signals 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 486.

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 i£ is
moved as far as the inner most poftion of the signal recprding
region of the optical disc and the sleeve member 54 provided on

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



flexible cable 42. The nounting base 36 has an el ectromagnetic floating
uni t 48 adj acent to the guide shaft 45, and a nagnetic force is generated
in thé electro-magnetic floating unit 48 by the electric power furnished
fromthe driving circuit 41. The chassis srenmber 51 is provided with a
first magnet nenber 52A and a second nmagnet nenber 52B parallel to the
gui de shaft 45. That is, the optical pickup device 33 is noved in a
state of gging fl oated under a repul sive force generated by a magnetic

4 force fer at ed by the el ectromagnetic driving unit 48 and a magnetic
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nmenber 52B provided I'n regi'ster with the electro- magnetic floating unit
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supported by a bi-axial actuator. That is, the bobbin 35 has neans for
adj USt ment ofl tHdeoptackl daiect iamd, tHehEstleeiv&.im\emi')er 54 provided on the
| mounting base 36 has its one end abutted 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 ié 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'v'vith respect to the mounting base 36,
when mounting the optical pickup 33, by way of effecting
alignment adjust_xngnt. This alignment adjustment of the optical
axis of the bobbin 35 is explained by referring to Fig.z.‘

With the bobbir; 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 adjustmeni;, is cafried out for adjusting the tilt of the
objective lens 38 with respect to the'major‘ surface, which is a
sigfxal 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.



direction parallel to the signal recording region of the optical disc, and
means for adjustment in a direction normal to the signal recording region.
Wth the above-descri bed recordi ng/ reproduci ng apparatus 20 for the '
optical disc, the operation of noving the optical pickup device 33 for
reading out information signals of the optical disc is now explained. The
nmounti ng base 36 is supported by the guide shaft 45 and by the guide
menber 46 while the nounting base 36 is floated by the el ectro-nagnetic
floating unit 48. The nmounting base 36 is noved via the sleeve nenber 54

al ong the guideng f%h 55%3@eLG%sgykﬂgdg? g%a gyﬁck%ﬂség@fggﬁb vggqu

of the nmounting nmenber 36, the optica ce I's noved al ong the
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signals on the optical disc. The opti-cal pickup device 33 is halted when
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regi on of the optical disc and the sl eeve nenber 54 provided on the

nount i ng baseildlleasmotsr ori8 eadapbatit etbragaunatingn tbet megtical disc in
rotation; when the optical pickﬁp device is moved towards tﬁe
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 téwards
the inner periphery of the sigﬁal recoraing region of the optical
disc, it is halted ahead of the spindle motor 53.

That is, the optical pickup dé{ice 33 is provided with the
abutment 57A in the vicinity of one end of the guide shaft 45 for
restricting the spheré of movement thereof along the guide shaft
45 and the gu;de 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 agéins£ the abutment
5TA.

There is also known a method for haltipg 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, Howevér, with the above-described methods, it is difficult



5 57A. The optical pickup device 33 is also halted when it is
moved as‘far as the outer nost portion of the signal-recording region of
the optical disc and the sleeve nmenber 54 provided on the nounting-base 36
has its one end abutted agai nst an abutment 57B. - That is, with the
recordi ng/ reproduci ng apparatus 20 for the optical disc, the range of
novenment of the optical pickup device 33 is delimted by the abutnents 57A
and 57B. In addition, wth the present recording/reproducing

apparatus 20 %ginwﬁn%td&@ée@ﬂ $e1athee0 PbEEE&Bﬁ b&fsedB PRS dpticLPldxo

axi's positione respect to the nounting base 36, when nounting the
optical pigkupnddbjctiye 0f ed fRCLIFNEneabb@NBRN p DSk WSt dBVice THB 2and the
alignment adjustnent of the optical axis of the bobbin 35 is explained by
referring tdukmgn?.57A, sudiitthdthe kdlghitidanteengonotenésl tom Hehenmunddg
base 36, the sl eeve menber 54 of the nounting base 36 is nounted on the
gui de shaftin4Bhis| nellhitdvet pogitabignnent adjustnent, such as

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 surface 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 portiohs of the signal



skew adjustnent, 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, wth the alignnent-adjusted optical pickup device 33, an
extrenely precise relative position is 8mintained between the reference
surface 37 and the optical axis of the objective |ens 38.
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recording Fﬁ§¥é¥bdget§ﬁ%face of the mounting base is abutted against the
| stop member for stopping thé shifting of the optical pickup
device.

The referenée-surfacg is used as means for detecting the
inner most periphéral portion of the signal recording region of
the disc-shaped récording medium by abutting against a stop
member provided on a chassis member and as éosition reference for
startihg movement of the optical pickup device froﬁ 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 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.

The reference surface acts as an actuating part for
'retracting a lug adapted for actuating a pogition 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/reproducing apparatus for a disc-shaped
recording médium according to the present invention, the

reference surface provided on the mounting base so as to be



optical disc. Thus the present optical pickup device 33 has its range of
novenment restricted so that, when it is noved towards the inner periphery
of the signal recording region of the optical disc, it is halted ahead of
the spindl e notor 53. That is, the optical pickup device 33 is
provided with the abutnment 57A in the vicinity of one end of the guide
shaft 45 for restricting the sphere of? novenent t her eof al ong the guide
shaft 45 and the gui de nmenber 46. The optical pickup device 33 is halted
by the sl eemplogelerobladywat degl thre bireagoand ithe Bdse 86 tke iabbleny aXis
gui de shaft 45 being abutted agai nst the abutnment 57A There is al so
known a nebliodbheorotigctike tkrnoppvhen| mpuekime Haei ebisgthbye udpPszidty Wite
| ateral surface of the nounting base 36, that is bé this |ateral surﬁﬁﬁf
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the chassis member against the reference surface provided on the
mounting base acts as position reference of starting the movement
of the optical pickup device with respect to the signal recording
region of the disc-shaped recording medium, thus éssuring highly
reliéble position detection of the optical pickﬁp device.

In other words, with the recording/reproducing apparatus for
a disc—shapéd 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 readouf start
position for the disc-shaped recording medium may be detected

with improved accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS -

‘Fig.1 is a plan view showing a conventional
recording/reproducing apparatus for an optical disc.

Fig.2 is a perspective view showing an optical pickup device
empldyed in the conventional recording/reproducing apparatus for
the optical disc. |

Fig.3 is a plan view showing a recording/reproducing



7 to maintain a correct relative position between the optical axis of
t he objective |lens 38 of the optical pickup device 33 and the .abutnent
57A, such that a significant error tends to be produced in this relative
position. OBJECT AND SUMVARY OF THE | NVENTI ON It is therefore a
princi pal object of the present invention to provide a
recordi ng/ r eproduci ng apparatus for a diSc-shaped recording nediumin
whi ch, when the optical pickup deice has been noved to the inner nost
portion of the disc-shaped recording mnedium the optical pickup device may
be st opped anp@EFatiughfoprarioptdnalaftis¢ mogiersting tpstheesiasient: § nyenddon he
read-out start position for the disc-shaped recordi ng nedi um hi ghl .
accurately. 18rielf e RSTSRGFLABROTARY FoXip&r aPuRP tbFah R U KT Fe
recordi ng ned%ynl ccordigg to tgg. r;sent | nventi on ha% a'%riving thOH
for runni ng™® VSR dfapdltS, BEBPET HUE RN RRATGH He BRBAGA *ind OTak ™ Gt A
pi ckup de\éli%% Sql%wnnqn %nglgj.ect ive |ens. The
Fig.5 is a perspective view showing an optical pickup device
mounted on an adjustment jig.
Fig.8 1is a plan view showing essential portions of the
recording/reproducing apparatus shown in Fig.3.
DESCRIPTION QF THE PREFERRED EMBODIMENT
Referring to Figs.3 to 8, a recording/reproducing apparatus
for the-  disc-shaped recording medium according to a preferred
embodiment of the présent 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 recording 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 épparatus'for the
disc-shaped recording medium 1is of substantially the same
configurathm1astheconvehtionélrecording/reproducing apparatus
for the optical disc and includes an optical pickup device 3 for
shifting an objective 1lens 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



recordi ng/ reproduci ng apparatus al so has a bobbin having the objective

| ens assenbl ed thereon, and a nounting base having a reference surface
paral l'el to the optlcal axis for adjusting the array and tilt of the
optical axis of the objective | ens. The recording/reproducing apparatus
al so has a driving part for driving thﬁ mounti ng base, and a chassis
menber carrying the optical pickup deV|ce for shifting the optical pickup
nmenber across the inner and outer perlpheral portlons of the signal
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nounting base is abutted against the stop nmenber for stopping the shifting
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for detecting the
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'boﬁbin 5, as shown in Fig.3. The optical pickup
device also includes a driving part 11 assembled on the mounting
base 6, and tne guide shaft 15 and the.guide member 16 mounted
on the chassis member 21 carrying tﬁe 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
endslof the guide shaft 15. The chassis member 21 also has a
first supporting member 18aA aﬁd a second supportiﬁg member 18B
between which are carried both ends of the guide member 16 soO
that the guide member runs parallel to the guide shaft 15. The
optical pickup device 3 is slidably mounted on the guide shaft
15 and the guide member 16. )
The 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 slee#e mounting portions
10A, 10B as-one with its one end portion, and a sleeve membef 24

is provided on theses sleeve mounting portions'loA, 10B. The

mounting base 6 is slidably mounted on the guide shaft 15 via the



I nner nost peripheral portion of the signal recording region of the

di sc-shaped recordi ng nmedi um by abutting against a stop nenber provided on
a chassis nenber and as position reference for starting novenent of the
optical pickup device fromthe stop nenber towards a readout start
position of reading out information signals fromthe disc-shaped recording
medi um The reference surface is p* vided at a position of the
mount i ng base which intersects a line interconnecting the center of
rotati on oflédreednéenmbag 2wt or and the optical axis of the object |ens

nmount ed on the bobbin. The reference surface acts as an
actuating partTheomoundiimgt bage a8 ugasdapt eits opraesiiei ridid Posius oBs
detecting unit detecting the position of the nounting base. . The stop
menber s BROIFURH £ LHE DPEPARCH BRC: AeSUBBEFLLPEr SHASEY 26! 15 BFPYILAG
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provi ded OPo%Q@aﬁPynéémigésae r%(ilageépigg 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 lateral surface, a
driving circuit 11 for driving the bobbin 5. The driving circuit
11 is connected to a power éupply section, not shown, %ia a
flexible cable 12. The mounting base 6 has an electro-magnetic
floating unit 19 adjaceﬁt,to the guide shaftlls, 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 9ptica1 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 -driving unit 18 and a
magnetic force generated by the first magnet member 22A and the
second ﬁagnet member 22B provided in register with the electro-
magnetic floating unit 19.

The mounting base 6 also has, on its lateral surface facing
the spindle motof 23, a reference surface 7 extending in a

direction normal to the sliding direction of the mounting base



9 enployed for adjusting the array and the tilt of the optical axis of
the object’ive | ens when nounting the objective |lens on the nounting base
i s caused to bear against the stop menmber provided on the chassis menber
for stoppinig the nmovement of the optical pickup device. The position of
abut ment of the stop nenber of the chassis nmenber against the reference
surface provided on the nounting base acts as position reference of
starting the movenment of the optical pi ckup device with respect to the

signal recopd ﬁgalﬁ%ﬁii 23 %é‘e t‘i'csacl S']fx%e%fr nel ddﬂ&%o%‘i%“rﬂe.ntsh‘és nfounte 'F”g

highly relirable position ion of cal
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recordi ng medi um according to the present invention, since the optical
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stop nenber provided on the chassis nenber against the reference surface
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position for the disc-shaped recordi ng nmedi um may be detected
device 3 for mounting the bobbin 5 on the mounting base 6.
These adjustment 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 éuide shaft 30 for supporting a palir of the
sleeve mounting portions 10A, 10B of the mounting base 6 and a
sub-guide shaft 31 for supporting the roll bearing 8. fhe
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 in its
position or tilt, while the above-described éupporting state is
maintained by an adjustment television camera 32 provided with
a high precision at a pre-set distance froﬁ 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 Jjig 28. After the end of the adjustment, the
bobbin 5 is secured on the mounting base 6 for completing the -
assembling the.optical pickup device 3. On completion of the

optical axis alignment and skew adjustment opergtions, the



with inproved accuracy. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 IS
a plan * view showng a conventional recording/reproducing

apparatus for an optical disc. Fig.2 is a perspective view show ng an
optical pickup device enployed in the conventional recording/reproducing
apparatus for the optical disc. i g.3 is a plan view show ng a

recor di ng/ reproduci ng . . 10 appar at us
for an optical disc according to the present invention. Fig.4 is a

T Sebh AL E Rl A BB B B R LB Sy PRl RS Opble1n e
i ust ment P B, B ec L8 B o e U Poa o
the optical pickup device. Meanwhile, with the adjustment for
optical axis alignment, adjustments are made for the opticai axis
direction, angle of tilt 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 source, precision in the
return light or detector position.

The optical pickup device 3, thus assembled, 1is then
assemﬁled within the recording/reprodﬁcing apparatus 1 for the
optical disc to provide the above—-described constitution.. On
dompletion of assembling of the optical pickup device 3 in the
recording/reproducing apparatus 1 for the optical disc, the
reference surface 7 is arranged at a position of intersecting a
straight line intercoﬁnecting 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 cylin&rically—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
pickup device 3 is stopped by the reference surface 7 of the
mounting base 6 being caused to bear against the stop member 14.

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

stop position of the optical pickup device 3 by the abutment of



recordi ng/ reproduci ng apparatus shown in Fig.3. DESCR PTION OF THE
PREFERRED "EMBCDI MENT Referring to Figs.3 to 6, a

recordi ng/ reproduci ng apparatus for the disc-shaped recordi ng nedi um
according to a preferred enbodinent of the present invention will be
explained in detail. The recording/reprgducing apparatus for the

di sc-shaped recording nedium shown in general by reference nuneral 1,
enpl oys a read- only optical recording nmediumhaving a wite area in a
portion of the inner nost periphery thereof (CD-R referred to herein as

an optical W% cFroOPhd"§RGG ditAg/a8SdmSducthg ISFETL0GS ravriree di sBa¥habed
di di | f s lally th fli ti th
Convent | ondie AT o EERY dha naCSbRrET s TRE: RHTR OBETEST dibcnaRy be
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confi gured r readin I'NTor mati onsigna : ]
recording reg Gedifcidd @HdPiheRk grdfuced on dBRLHELO tHAE S L QIUEE DOthe

apparatus 1 for the optical disc "Is roughly conprised of the optical
pi ckup deviggurds irghbasgus de

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 signhal recording region of the opticgl diéc and -
_in'the.focusing direction normal to the signal recording region.

With the above-described constitution 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/reproduqing
apparatus'l for the optical disc causes the optical pickup device
3 towards the inner rim of the optical disc along the guide shaft
15 and the guide member 186.

When the optical pickup device 3 has been moved as far as
the inner most portion of the signal reco}ding region of the
optical disc, the reference surface 7 formed on the mounting base
6 is caused to bear agéinst the stop member 14 provided on the
chassis member 21. The movement 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



shaft 15 and a gui de nenber 16 for assenbling the optical pickup device 3.
The apparatus 1 also includes a spindle notor 23 for running the optical
disc in rotation, and a chassis nenber 21 carrying the guide shaft 15,
gui de nmenber 16 and the spindle notor 23. The optical pickup device
3 includes the objective lens 8 a bobbin 5 carrying the objective lens 8
and a nounting base 6 carrying the bobbie# 5 as shown in Fig.3. The
optical pickup device also includes a driving part 11 assenbled on the
nounting base 6, and the guide shaft 15 and the gui de nenber 16 nounted
on the cha®esstigrpef Qhuéﬂﬁmyﬂﬁbthﬁer@ﬁﬁm@apepﬁﬁkﬁbceeW|%&?¥P5t the shgpp
chassi s nenber 21 has a _first supporting nenber a second

support i ngmﬁﬁ‘ﬂ?ﬁérl‘iﬁ HeYenEEA e RRTEH %1‘?%1E%1‘P‘i‘ |fé"(?"b8f1F|°heF|B§ ‘?ﬂt"c"r‘iae1 é’Lhcd‘é‘p

shaft 15. . The chgs er 21 .al.so has _a. f|r t_su rt|n 18A
and a secoﬁ&véu%pgrﬁlng neﬁ%g?vngtobéghegﬁ r§%%arr5§ Olhy
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shaft 15.
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 opfical
axis of the objective lens 8 and the reference surface 7 provided
on the mounting base 6 ére maintained in the extremely precise
relative position, the readout start position for the information
signals in the signal recofding 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
mgmber 14 provided on the chassis member 21 as the reference
position. |
In addition, the distahce between the optical axis of the
halted optical pickup device 3 and the center of rotaiion of the
spindle motor 23 may be improved in precisio; b& the abutment of
the reference surface 7 of the mounting base 8 against the stop
member 14 provided on ﬁhe 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



optical pickup device 3 is slidably nounted on the guide shaft 15 and the
gui de nenber 16. The nmounting nmenber 6 is formed of netal material in
a. substantially rectangul ar shape and carries a bobbin 5 on its rmajor
surface. The nounting base 6 has sl eeve nounting portions 10A, |0OB as-one
with its one end portion, and a sleeve nenber 24 is provided on theses

sl eeve nounting portions 10A, |0B. The 1hounting base 6 is slidably
nount ed on the guide shaft 15 via the

12 sl eeve nenber 24. The nounting base 6 has on its opposite end a
lug 25 adjacent to the bobbin 5 and a supporting shaft 26 is provided on

ot L7 AR O el 0o 28 10n RECSUORON LT, Frtfy L Bebldtanss,
mount ed Vi g e 70ldoheddi 8t Pn@nehdep 88t ffon "EIDRRi P  the optical pickup
device 3 and/or the mounting base 6 has been moved, as shown in
Fig.6. In such case, the referenée surface 7 may be employed for
abutting against ahd retracting the 1lug 27A of the position
detecting unit 27 for actuating the latter.
Although the recording/reproducing apparatus for the optical
disc of the above-described embodiment employs the CD-R as the
optical disec, this is not limitative.and may employ a CD-ROM as

an example.



The nmounting base 6 carries, on its lateral surface, a driving circuit IT

for drivihg thé bobbin 5. The driving circuit 11 is conne T
supply section, not shown, via.a flexible cable 12. The nﬂlﬂl mnl HHEIHHIII
has an el ectro-nmagnetic floating unit 19 adjacent to the gti de ghaMt 45,*
and a magnetic force is generated -in e electro-magnetic floating unit
19 by the electric power furnished fromthe driving circuit 11. The
chassis nenber 21 has a first magnet nenber 22A and a second nmagnetic
menber 22B lying parallel to the guide shaft 15. That is, the optical
pi ckup device 3 is noved in a state of being floated under a repulsive
force generiiAll Iy GLAMMBIEtIS: force generated by the el ectromagnetic
driving unit 19 and a nmagnetic force generated by the first magnet nenber
22A and t hel - sedome thaghdonmeepdiroldBngr shededsiitipagpiter QPthcahepickup
el ectro- nmagnetic floating unit 19. The nounting base 6_al so has, on.
its |ater AACEiRY akR PaZPRGTIHRE/TEPRANKC HBEoPPPET2X S offoTe i edLTFT SRRPSA

extending in dlrecaion normal_tq the sliding direction of the nounting
base ecordlng 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 Second 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 edjustmeﬁt jig;

; third step- of mounting a bobbin.with an objective lens
assembled thereon, on the mounting bese, 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 relative
to a guide shaft and a guide member of a chassis member so that
the opticel pickup member is movable across‘the inner and outer
peripheral portions of a signal region of the disc-shaped
recording medium for asseﬁbling the recording/reproducing
apparatﬁs; and

a fifth step of abutting the reference surface of the
mounting base against a stop member provided on the chassis
member, when the optical~pickup device has been moved as far as

the inner most region of.the signal recording region of the disc-



bobbi n 5.

13 6 parallel to the optical axis of t he obj ective lens 8 nnunh%ﬂﬁ(éﬁiéQﬁ?BEﬂ“

axi s allgnnent arhib Shéet HasaRid} maﬂt operations in the course of the
assenbl i ng proces [

The Teference surface 7 serves as a reference plane

pi ckup device 3 for
5 on the nDuntlng These adjustnent operatHo
using a dedicated adjus |28 onPhe production I Emm’ H; iI,

Fig.5. Thi

S adjustnent jig 28 has its own reference surface, an

up of a main guide shaft 30 for supporting a pair of the sleeve nount i ng
portions 10A, 10B of the mounting base 6 and a sub-guide shaft 31 for -
suppor t i ngSRAReR o MecoTSingy "E?dluthefO’pr?éh}n%l BRYFMEaY &F 3the sePirdsadn

adj ust nment
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tel evision canera 32 provided Wt
mounting base against the stop member provided on the chassis

member for deteéting the position of the optical pickup device
gorresponding to the inner most portion of the signal recording
region of the disc-shaped recording medium, and a sub—stép of
using the detected position of the optical pickﬁp device as a
reference position for starting shifting of the optical pickup
device towards a readout position for reading out information
signais on the -disc-shaped recording medium.

3. A recording/reproducing apparatus for a disc-shaped
recording medium comprising: |

a driving motor for running a disc-shaped recording medium

~in rotation;

an optical pickup device having an objective‘lens, a bobbih
having the obJjective lens assembled thereon, a mounting base
having a referenée surface parallel to said optical axis for
adjusting the array and tiltlof the optical axis of the objective
lens and a driving part for driving the mounting base; and

a éhassis member carrying said optical pickup device for
shifting the optical pickup member across the inner and outer
peripheral portions of the signal recbrding region of the disc-

shaped recording.medium via a guide shaft and a guide member;

ng normal to the optical axis of the objective |lens



a high precision at a pre-set distance froma reference surface 29A of a

pi ckup stop menber 29, and the reference surface 7 of the nmount i ng base

i s caused to bear on the reference plane of the adjust men”lllm mﬂjlu)muﬁ!ll
the end of the adjustnent, the bobbin 5 is secured on the

for conpleting the assenbling the optlcal pi ckup device 3. on conp etion
of the optical axis alignment and skew2&dj ust ment operations, the

14 optical axis and the reference surface 7 are naintained in the nost
precise relative position to each other in the present optical pickup
devi ce. Meanwhile, with the adjustnent for optical axis alignnent,

adj ustment s ar esgpdlechaksi bemepbbeahariing 4li se6bi membamglabwfted | byofthiehe
three spots, output of the outgoing light, precision in reflection of the
out goi ng | rghéreficemuitaaploifcthe iMook iatg aalseg‘hmelanmée ef eqrengist sygiface

prism 2 of the mounting base is abutted against the stop member when the
optical piékup device has been moved as far as the inner most
region .of the signal recording region of the. disc-shaped
‘recording medium for stopping fhe Shifting of the optical pickup
device. ' .
4. The recording/reproducing apparatus for a disc—shapgd
recording medium as claimed in claim 3, wherein the reference
sufface is used as means for détecting 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
zof the optical pickup device from the stop member towards a
reédout start position 6f reading out information signals from
the disc-shaped recording'medium.
5. The recording/reproducing apéaratus for a disc-shaped
recording medium as claimed in claim 3, wherein the reference
surface is provided at a position of the mounting base which
intersects a line interconneéting the center of rotation of the
driving motor and the optical axis of the ébject lens mounted on
the bobbin.
6. The recording/reproducing épparatus for a disc-shaped
recording medium as claimed in claim 3, wherein ﬁhe rgference

surface acts as an actuating part for retracting a lug adapted



nmount i ng position of the laser |light source, precision in the return i

or detectdr position. The optical pickup device 3, gmﬁmjmrmﬂ"l"f
then ‘assenbled within the recording/reproduci ng apparatu

optical disc to provide the above-described constitution. ‘corrpl Bt i dn of
assenbli-ng of the optical pickup deviceyg in the recording/reproducing
apparatus 1 for the optical disc, the reference surface 7 is arranged at a
position of intersecting a stralght l'ine interconnecting the center of
rotation of the spindle notor 23 and the optical axis of the objective

|l ens 8 nmounted on the bobbin 5. The chassis 21 has a substantially
cylindricaltby- sleapadisizon poyitdionlddtect iR AnitAt®RIdedting tthe Yodlitilon of
the outer periphery of the spindle notor 23. The novenent of the optical .
pi ckup deviote tBei smosindimgd baget.he reference surface 7 of the nounting base
6 being caused to bear against the stop nenber 14. Since the stop

menber 14 i7s fofled secarddng/rapredhalingt haprasabps podit i g ¢flscrshemeccal

plckup devi ce 3 by the abutnment of
recording medium as claimed in claim 3, wherein the stop member

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

motor.



15 the stop nenber 14 against the reference surface 7 may be maintained
wi th hi gh 'accuracy. The stop nenber 14 nay be provided with a buffer
menber or formed of an elastic material for reducing the shock produced
on abutnent thereof against the nmounting base 6.. The bobbin 5 has
the objective lens 8 and is supported for elastic deviation by a biaxial
actuator. That is, the bobbin has nmeans for adjustnent in the track

di rection whieh ) beAPPhﬁA'ﬁd%e FSk GI8E-JHAPEY CHEQQRIINGi MEDIOH t he
optical disc an& In t e. tocusing direction normal to the signal recording

regi on. Wth the above-described constitution of the recording/
repr oduci ng apparatus for the optical disc, the operation of reading out
i nformation signals of the optical disc by the optical pickup device 3 is
expl ai ned. The recordi ng/ reproducing apparatus 1 for the optical disc
causes the ARETRACT pi ckup device 3 towards the inner rimof the optical
di sc along the guide shaft 15 and the gui de nenber 16. ' VWen the
opti cal pickup devi ceco¥diag/re@rofncddgas Fpparstus for a disc-shaped
recording medium having a driving motor for running a disc-shaped
recording medium in fotation, an optical pickup device and a
chassis member carrying the optical pickup device for shifting
the optical pickup device 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. The
chassis member 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. When the optical pickup deice has
been moved to the inner most portion of the disc—ghaped recording
medium, the optical pickﬁp device may be stopped highly
accurately. In addition; the read-out start position for the
disc—-shaped recording medium may be detected highly

accurately.

Figure 3

- ———

- —

heet Has Been Replaced

T L

THIS SHEET HAS BEEN
REPLACED

g



the inner nost portion of the signal recording region of the optical disc,
the reference surface 7 fornmed on the nounting base 6 is caused to bear
agai nst the stop nmenber 14 provided on the chassis nmenber 21. The novenent
of the optical pickup device 3 ceases by the reference surface 7 being
caused to bear against the stop nmenber 14. The optical pickup device
3 starts its nmovenent with the 1/6 16
position of abutnent of the reference surface 7 against the stop nenber 14
as the reference position fromwhich the optical pickup device 3 is to be
noved to the wite or readout start position for the information signals.
That is, the optical pickup device 3 reaches the wite position or readout
start position by being noved a pre-set distance fromthis-reference

posi ti on. Wth the above-described enbodi nent of the recording/
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reproduci ng apparatus for the optical disc, since the optical axis of the
objective'lens 8 and the reference surface 7 provided on the nounting base
6 are maintained in the extrenely precise relative position, the readout
start position for the information signals in the signal recording region
may be detected with high -precision byz?bifting the optical pickup device
3 based upon the position of abutnent of the reference surface 7 agai nst
the stop nenber 14 provided on the chassis nenber 21 as the reference
position. In addition, the distance between the optical axis of the
hal ted optical pickup device 3 and the center of rotation of the spindle
notor 23 nmay be inproved in precision by the abutnment.of the reference
surface 7 pf the nmounting base 6 against the stop nenber 14 provided on

t he chassi s nenber 6. I'n the above-desgpped recording/reproducing
apparatus for the disc-shaped recording nediym the stop nenber 14 abutted
by the reference plane 7 of the nounting bass§ «‘is provi ded on the

chassis menber 21. However, Zde chas38& nenbg




17 provided with a position detection unit 27 having an retractabl e

lug 27A for detecting the position to which the optical pickup device 3
and/ or the nounting base 6 has been noved, as shown in Fig.6. In such
case, the reference surface 7 may be enployed for abutting against and
retracting the lug 27A of the position gfecting unit 27 for actuating the
| atter. Al t hough the recording/reproduci ng apparatus for the optical
di sc of the above-described enbodi nent enpl oys the CD-R as the optical
disc, this is not-limtative and may enploy a CD-ROM as an exanpl e.
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VWHAT IS CLAIMED IS: 1. A nethod for controlling the position of an
optical pirckup device in a recording/reproducing apparatus for a

di sc-shaped recording nedium conprising: a first step of formng a
reference surface parallel to the optical axis of an objective lens on a

| ateral surface of a nounting base; 4@ second step of alignnment and
skew adjustnent for adjusting the array dﬁd tilt of an optical axis of an
objective lens with the reference surface of the nounting base being
abutted against a reference surface of an adjustnent jig; athird
step of nounting a bobbin with an objective | ens assenbled thereon, on the
nmounti ng base, after the end of the alignnment and skew adjustnent step for
assenbling the optical pickup device; a fourth step of mounting the
optical pickup device relative to a guide shg and a gui de nenber of a
chassis nenber so that the optical pickup nemjer is novabl e across the

i nner and outer peripheral portions of a sigmal region of the disc-shaped
recordi ng medi um for assénblsng t he rg§ordino/ f%k{gucing :

FIG. 4



apparatus; and a fifth step of abutting the reference surface of the
mounting base against a stop nmenber provided on the chassis nenber, when

t he optical pickup devi-ce has been noved as far as the inner nobst region
of the signal recording region of the disc-

19 shaped recording nedium for halting,govement of the optical pickup
devi ce. 2. The nmethod as clainmed in claim1l, wherein said fifth step

i ncludes a sub-step of abutting the reference surface of the nounting base
agai nst the stop nenber provided on the chassis nenber for detecting the
position of the optical pickup devitce corresponding to the inner nost
portion of the signal recording region of the disc-shaped recordi ng nmedi um
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

di sc-shaped recordi ng nmedi um 3. A recordi ng/ reproduci ng apparatus for
a di sc-shaped recordi ng nmedi um conpri si ng: a driving nmotor for-
runni ng a di sc-shaped recording nediumin rotation; an optical pickup

devi ce having an objective |lens, a bo®n having the objective |ens
assenbl ed thereon, a nounting base havi ngiGAr eExence surface parallel to
said optical axis for adjusting théYayray (gp6===>Qf the optical axis of
the objective lens in the course~gE=gBsep\ i ng process\for nting the
bobbi n on the nounting base and part for dri vigg e nounting
base; and a chassis ne r ‘ P device for
shifting the optical 10B




pi ckup nenber across the inner and outer peripheral portions of the signal
recordi ng“regi on of the .disc-shaped recording nediumvia a guide shaft and
a gui de nenber; 20 sai d
chassi s nenber having a stop nenber abutted by the reference surface of

t he mounting base when the reference surface of the nmounting base is
abutted agai nst the stop nenber when thé/6optical pi ckup devi ce has been
noved as far. as the inner nost region of the signal recording region of

t he di sc-shaped recording medium for stopping the shifting of the optical
pi ckup device. 4. The recording/reproducing apparatus for a

di sc-shaped recording nediumas clained in claim 3, wherein the reference
surface is used as neans foer detecting the inner nost peripheral portion
of the signal recording region of the disc-shaped recording nmedium by
abutting agai nst a stop nenber provided on

23
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surface (7) of the mounting base when the reference surface (7)
mounting base is abutted against the stop member (14) for topping the shifting of the optical pickup device (3). When
the optical pickup device (2) has been moved to the inner most portion of the disc-shaped recording medium, the optical
pickup device (3) may be stopped highly accurately. In addition, the read-out start position for the disc-shaped
recording mdium may be detected highly accurately.
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for actuating a p05| tion detecting—unit detecting the position R@f:LAmAENTSHEET
nmount i ng base. (“lm eproducing apparatus for
di sc- shaped fecor 'Hmam FI ned in claim3, wherein the SZQpJUL 1996
merber is provided®inc¢the VIICIS’II sy of the out er perl phery of r1ving
not or .

| $o ?{_&/faa- /

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 recording 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
objective lens in the course of assembling process for mounting the bobbin on the
mounting base and a driving part for driving the mounting base; and

a chassis member carrying said optical pickup device for shifting the optical
pickup 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;



