DESCRI PTI ON ' Dl SK DRI VE APPARATUS TECHNI CAL
FI ELD The present I nvention relates to an optical disk apparatus
for recording (witing) and/or reproducing (reading) information by using
an optical disk, such as an optical disk, a nagneto-optical disk or the
i ke, as an infornatlon recordi ng
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medium and nore particularly to an optical disk apparatus in which an
attitude between the optical disk and the optical pickup is set to a
predetermned initial state prior to performng an information recording
or reproduci ng operation. BACKGROUND ART A general disk drive
apparatus has enployed as an information recording nmediuma CD (conpact
disk) only for playback, a CD-ROM (read-only nmenory) and so on in which a

musi ¢ datwo 99/dp0kd)f Or Mati on data processed by a conputer agige/poneirare
previ ously recorded. An optical disk, such as a wite-once type D

(magnet o-optical disk) or the |ike on which data can be recorded again is
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A di sk drive apparatus for storing and/or reproducing information by using
these optical disks as an information recording nmediumhas a disk table
fitted to a rotation shaft of a spindle notor, an optical pickup device
for witing and/or reading an information signal on and/or froman optical
di sk WOPHESd onto the disk table. The optical disk PETHRITG2ETH al | y
| oaded onto the disk table and then rot-ated while a light beam is

irradiated by an objective lens of an optical gi ckup device -
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on an information recording surface of the optical disk. Then, while He
objective lens is noved in parallel to the information recording surface,
information is recorded on the information recording surface and

i nformati on previously recorded thereon is reproduced. When
such di sk drive apparatus is used to record and/or reproduce data on
and/or fromthe optical disk with satisfactory recording and reproduction
charact eri wOi%I50086 he objected |l ens of the optical pickup rdauieero2iTr
reading the information on the information recording surface of the
optical disk nust be positioned and inclined at an angle within a
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surface of the optical disk. The reason for this is that inclination of
the objective lens |argely depends upon accuracy of reproduction of the

i nformati on signal. In this case, if the optical disk is
recorded and/or reproduced with high density and high accuracy, then it is
preferable to set an optical axis of the objective lens perpendicularly
(90[err]) to the optical disk. If the light beamis made incident on the

i nf or mat i on Y&& g surface of the optical disk vertical PFTIPHERIE beam
spot of the light beam irradiated on-the information recording surface has

a circular shape. As a result, it becones pqossible far the beam spqt to
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recordi ng surface, and hence it is possible to record and/ or

reproduce data with satisfactory recordi ng and reproduction
characteristics. However,, inclination of the optical disk,

vertical -

direction posture of a spindle notor, a vertical-direction

posture of an objective lens and so are fluctuated, which makes it
difficult to accurately set an optical axis of the objective

o
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| ens perpendicularly to the optical disk. Therefore, in the disk drive
appar atus enploying an optical disk as an.information recording nedium in
consideration of inclination of an optical disk, accuracies in attachnent
of a spindle notor and an optical pickup device and so on, an all owance of
arelative inclination of an information recording surface of the optical
di sk relativqwogikdﬂg optical axis of an objective lens is determned in the
st andar d. An di sk drive apparatus using an optical PEVE97/02178h as
a Ch, a COOROMor the like, having a drameter of 12 cmis standardized to
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the optical disk is standardi zed to be 0.6[err] or less and the

I nclination of each of the spindle notor and the objective lens of the
di sk drive apparatus is standardized to be 0.6[err] or less). The
objective lens is noved with reference to a reference state that the
optical disk is attached to a predeterm ned position, and thereby the
optical axis of the objective lens is adjusted so that its inclination

shoul d f al Wwosrisiuse a predet er m ned i _ PCT/IP97/02177 3
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I nclination range. Two types of optical disks, such as a CD, a
CD-ROMor the like, having a dianmeter of 12 cmand classified on the basis
of the degree of the recording density have been nmanufactured. One of the
two types of the optical disks is a first optical disk, such as a CD, a
CD-ROM or the like, having a standard information recording density
(hereinafter ﬁ"l@g% as a "standard density disk"), while the other thereof
is a second%é disk such as a DVD (a Digital Video Di BkFAPSHORI?CD (a
H gh Density Conpact Disk) and so on,” having a recording density which is
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In general, while the standard density disks are manufactured wth a
relatively rough di nensi on accuracy, the high density optical disks are
manuf actured with a precise- dinmension accuracy. In order to increase a
recordi ng density of the high density disk, a high density disk has not
only a narrower width of a recording track where data are recorded but

al so a narrower pitch between pits in order to set the wwdth and the pitch

smal l er.  woouspogs 1Ne di sk drive enploying such high-densj [gal disk
as an inforna??on recordi ng medi um nust set a vertical - d*&é@@ﬁhﬁﬁgosture

of an object lens'relative to the optical disk wth higher accuracy,
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inclination angle of the optical di-sk smaller, or further inprove an
adj ust nent accuracy. However, these attenpts inevitably encounter their
limts. For exanple, the attenpt of 4

further inproving the adjustnent accuracy |leads to increase of a
manuf acturi ng cost of a product, and hence it is not preferable.
Mor eover, if Qhe optical disk is an LD (laser disk), then the LD has a
| arge disk dY of 300 mmand is forned of . PCT/IP97N02177
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AS (acrylonitrile styrene resin) whose rigidity is |ower as

PC (pol ycarbonate) used as a disk material for a CD and so on.

Accordi ngly,

an inclination anount of the LD -becones | arger.

conpared with

The

applicant of the present invention has filed various patent applications
such di sk drive apparatus having a skew adj ust nent nechani sm

relating to

for adjusting an optical axis of an objective lens of an optical pickup

device rel

a warp of an information recordi ng sur e
opti cal digﬁéb e skew adj ustnent nechani smincljnes the %ﬁ@ﬁ?@*’ ckup

devi ce equi pped with the object |ens used for reading an information

signal in acgoEgaBee W, Tngs 1RG X0ANIOR 1 0 2 DF 4 R 7 B 1 0 3 DER LT

5

10

15

20

REZNDISICMMEINDB, TOF+ AVREM1 0 312, W2ICFRT LI,
FARZ M1 0 208EAE1 05D FICsI I E®BEK105
DRIAFICES. EEEFET A AV2D s RIBTHEET A A DhOEARVERIE L)
fENTREE T2 B,
ZONBET4AZDOO—F 4 > TEFT3E, B2ITFRTLSIC. F4 A2 b
L1 102%28BERE105OMFIZHERL,. T+ XAIRFRL103IZH4EL K
SETHREEET 4 AV D s RIWEKET 1 A/Dh 2RET 2. TO®R, T
AZMLA1020MERL 02 aZPEL. HBEAEL 05 ORHFICHEMN - TH
LABZ EIcED, F4AZ RLA10 20%BAK]L 0 SHITRITONARRL
BnWO—F4 TR v FERIFET S, _ .
CRO—F 4 ATy FRREESNDEE, FAAZML11021, ®%EBTD
O—F4 > VEBHRSOEMCLD. RBAEK 1 0 5OME/ RN 10 7R~
MLAHAOL 04 2ALTHEREKL 05 QAHICEN> TREIZH EAEh
B, TOF4 AT PL11028, BUIZRTEDIZ, EBFEL 0 5HITELRIC
RAENBE, F4AVRES1 0 3ICRETNKET+ AIDIZ. AEZ R
E—HIZEX> TRERHETNETF 4 A7 F--FNWNLICKRICEBNICO—T 4 > F
Nz, |

TOHEF 4 R DOO—F 4 P IMFbIE, TR I Ea—-IhSFHE
BEEBNAANENDE. ALY RVE—IXBHZMBL. F+RITF—7I L
BB X N EIEEE T 4 Y D s RIEHEET 4 X7 D hHt, - EREE
(CLV) XIZ—EAFEE (CAV) &> THERHENS, ZOXET (XY
DOEEOMIEE EHIT, HELE Y I T v THBIREVERMTD. COXAFEY
p7y THRBIZ. LEEL-TEONRMSIHEININE—LITK > THEET 4
A7 DOBREREEEEL, TOHFETA A/ DCERIHTLSERT 5D
BHRLLEFTS.

FLT, BEFARIDIERBENTHAHHAOHERT — 5 OBEEMTDOOL

12



of the optical disk or inclines the spindle notor in accordance wth the

I nclination of the optical pickup device. Such skew adj ust nent
mechanismw || be described in detail. The skew adj ustnent nmechani sm has a
pair of rotation fulcruns forned on a horizontal reference |ine passing
through an axial line of a rotational shaft of the spindle notor and
perpendi cul ar. . to a tray center. The spindle notor is rotated around the
pair of the WPQ%Md | eft rotation fulcruns, and thereby tHCXAPAFOIPRLI ON
of the optical disk relative to the optical axis of the objective | ens can

o anped to po o Fa SR S AR s T PR s TSI AR 0 7
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t he radi al skew adjustnent of the optical disk by adjusting the

I nclination of the spindle notor, its structure can be sinplified and a
required drive force can be reduced as conpared with that for adjusting
the inclination of the overall body of the optical pickup. Therefore, a
smal | -si zed, |owcost and power-saving disk drive apparatus can be

obt ai ned. However, the above conventional disk drive apparatus
does not a set a positional relationship between the
$0/575ofe P P PCT/IP9702177
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optical disk and the optical pickup to a predetermined initial state. The
above disk drive apparatus detects whether the optical disk used for
recordi ng and/or reproducing information has a high density or a | ow
density. If the optical disk is a high-density disk, the skew adjustnent
mechanismis operated to performthe skew adjustnent, and, if on the other
hand the optical disk is a standard-density di sk, the skew adjustnent
mechani sm | Q¥86d and t he skew adjusting is not carried BOTAPITRAY ef or e,
t he conventional disk drive apparatus-encounters the problem of

unsatisfactory reproduction upon exchange -of the optical disk froma
hi gh-density #%¥K 12 4 &t ahdefdEBhT t\l S sFICRIToNERPERFT 118
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foll owi ng causes. The causes will hereinafter be described with reference
to FIG 35 to FIG 37. FIG 35 to FIG 37 are diagrans used to explain a
rel ati onshi p between an optical pickup and an optical disk of the
conventional disk drive apparatus. In FIGS. 35 to 37, reference nuneral
290 represents a subchassis, reference nuneral 291 represents a spindle
not or 6 secured to the

sub- chassi nd reference nuneral 292
WO FHs00ss PCT/IPO7/02177
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represents a disk table attached to the rotational shaft of the spindle
not or 291. An optical disk D (a high-density disk Dh or a standard-density
disk Ds) is horizontally | oaded on the disk table 292 so as to be
rotatable integrally therew th,. Mor eover, an optical pickup
device 293 for witing and/or reading information to and/or fromthe

opti cal dis§y5 #ﬁgged onto' the disk table 292 is slidably attached to the
subchassi s 9739086 onti cal pickup device can be brought cl GSTVPIUATI away
fromthe disk table 292 in a state where an objective lens 294 thereof is
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' BAEBT4 A/EEEHRBL 1 1&. ZOF 4 A/ EERHREL 1 1285
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R7RT&SI, FqR0DEEBRS1 1102, Sv—>11 41 EFAM
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sensor 295 detects an inclination of the optical disk D Thus, as
showmn in FIG 35, if the high-density disk Dh is | oaded onto the disk
table 292 fixed.-on the rotation shaft of the spindle notor 291, then the
information recording surface is inclined in a direction in which the

hi gh-density di sk becomes closer to the objective |lens 294, as shown by a

two-dot chain line. At this time, as shown in FIG 36, while the object
| ens 294 Q; ptical pickup device 293 is noved in a direction in
which it | Q7 ought away fromthe information recordi ng s HG@Pa7021The skew

adj ust ment mechani smacts to inclinethe optical axis of the object |ens
the i gh. dendl EIFAICK il pa Lol Lic LB TR B Fic L T MR SEREEAL | ens
294 is held WipMi1 5 1 2B 10OXHTL—L1 44RMOMTBZ &Iz, F420E
EREEE L 4 1B LOXRTL L1 44IBINTH S,
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state_that it is inclined. 7

Wien the standard-density disk Ds is inserted into the disk drive
apparatus in the above state and | oaded onto the disk table 292, a

di sk-kind discrimnating neans discrimnates whether the inserted disk has
a high density or a low density simlarly to the preceding processing.

Since the disk |loaded at this tinme is the standard density disk Ds, then
the skew  WO97/50086 | _ PCT/IP97/02177
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adj ust rent mechanismis not operated. However, simlarly to the

hi gh-density di sk Dh, the an outer periphery side of the | oaded
standard-density disk Ds is inclined dowmward due to a weight of the disk.
However, since the standard-density disk Ds has a recording pitch, a
rotation speed, a physical disk structure and so on which are different
fromthose of the high-density disk Dh, the inclination angles of the

hi'gh denst YOSREE 08 PULES the optical axis of the || GReTERIRT o
different fromeach other. " Accordingly, if the standard-density
disk i's inserfeds yonmammahTns,
OB 2ORETU—L145ROHISNBEEy STy THEL 4 2
T, RERTHRMSNLAETDY 1 762FL. R7ITRTLSIC, 20X
2705 1760—MIC, KECy 7y TEE] 42 2XHT5 ERIBH
5 HEICHA RTBHA KM 7 THAROATSNTHS, TOH1 K1 7 7AR
D& SN HETSM5OMIZIE. FARNE1L 7 5 OFRICIRES T IWMEmEK
MNaAFRE2RTHS RZEBL 7 8MBIShTVS,
ZOHA REERL 7 8EMAOML 7 SOFRICEHESXE, HIR@1 77 Of
WEB2OXIFIL—L1 4 5ICRIAXRF 179, 180ICKBIRBILR
10 LD, ALY ITyTEB 12001 i1 7 7T EREEIZLT, AR T
7 ERHFRAEICBHTMICHEENTYS, T, X¥T0v 717 60H1 K
17 7AMDMTSNAMONMITIZ, HA Rl 7 7 EFFICEES NS Y
T 135 8BBMOMFITIohTNn3S,
DSy IHFT7158iTid, B2OoXFIL—L1452B10XHFETIL—A1
15 4 4 CRFESERBICBNOT, Ev 7o 7EDEIB1 L 208 30EH¥7 1
5 6 MR NEETRICEA I NG, o T, KEE Yy /Ty 7HEL 1213, By
7o 7EOEIBLL 20EDE—F 15 3MBMTBILICLD, ZORDE—
£1530REEKANEIOEBFT 154, B2OBWH¥T 15 5&RUE 3 ORE)
¥7156MLTIv7¥7158IEETN, RT7ICBVWTERAITL HAXIE
20 EKHIT2 FmicBiRiEEh 3,
BB, RFEUY Ty TEBL1 4213, BLOXFEIL—L 145081 0XH
=414 4IHFEINEREBIZBNWT, RDE—F 15 3OEEFAICEKLT
T T4 XA7EERBEM L 4 1iIcH U THEEXRBRT 5 FMICBEL, T+ X
IF—7TN 149 LERESINI=HRFET 4 AV DOEESRICBHRIEE NS,
25 EIBT, LOWMICHEBT A A RS THREL 00k, CDEDOLIZRLRTE
ENZETHIEREET + XAI/Ds &, DVDEOLIRTEREELMRSN
EBEET A AZDh L2 BRMITHETMEETS/BIC. ZOEBIZAVSNS

20



Iin a state that the inclination of the objected | ens 294 has
adj usted so as to correspond to the high-density disk Dh,

i nfl uence may occur. Specifically, the Ilight beamirradiated fromthe
objective lens 294 is prevented from being focused on the information
recording surface, and hence a positional relationship between the
standard-di sk Ds and the objective lens 294 is prevented from being set

t he nobst

sWOi%IsM86 ory state for reprodu0| ng i nformation r RETFRMEUOWTY t he

standard-density di sk Ds. 8
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The present invention is made in view of such problens. It is an object of
the present invention to provide a disk drive apparatus which, when an
optical disk is newy |loaded thereto to record and/or reproduce

i nformati on thereon and/or therefrom returns a positional relationship
between the optical disk and an optical pickup device to it predeterm ned
initial state and then operates a skew adj ustnent nechanismif necessity

of opt 1 cai W HEMRELL ng di 1 fel ont speci 11 cat | ons.  such s WD
capacities or the Ilike.
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DI SCLOSURE OF THE | NVENTI ON A di sk drive apparatus according to
the present invention includes a disk table onto which an optical disk
used for recording and/or reproducing information is |oaded and which is
rotated by a spindle notor, an optical pickup device for irradiating a

| i ght beam on the optical disk |oaded onto the disk table to thereby
record.and/ or reproduce information on and/or fromthe optical disk, a
skew sensor W@ cting inclination of an optical axis offCEHEIMRITt beam
irradiated from the optical pickup device relative to the optical disk
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sensor, a reference portion positioned in the vicinity of.the disk table
and detected by the skew sensor, and a control neans for setting the skew
control nechanismin a predetermned initial state based on an output from

t he skew sensor based on 9
detection of the reference portion. Mreover, a disk drive apparatus
according to the present invention includes a disk
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tray housing an optical disk used for recording and/or reproducing

I nformation and inserted into and ejected froman apparatus body, a disk
table onto which the optical disk is |oaded and which is rotated by a
spindle notor, an optical pickup device for irradiating a |light beam on
the optical disk |oaded onto the disk table to thereby record and/or
reproduce information on and/or fromthe optical disk, a skew sensor
provi ded i n YRE78M8¢ cal pi ckup device for detecti ng i ncli natRCWPITR1TN
optical axis of the light beamrelative to the optical disk, a skew
control nechani sm for aS%%ELin the inclinatio the optical axis of the
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the disk table, detected by the skew sensor and covering the skew sensor
so as to open and cl ose the skew sensor, an opening nenber provided in the
disk tray for opening the skew sensor by operating the reference nenber,
and a control neans for setting the skew control nmechanismin a
predetermned initial state based on an output fromthe skew sensor based
on detection of the reference nenber. Upon the disk |oading, the opening
menber he reference nenber to open the skew sensor, thereby the
skew cont r?f' NEChani sm being set in its operable state.  PCTUPOTO2N (i sk
drive apparatus according to the present invention includes a disk table
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10 Is rotated by a spindle notor, an optical pickup device for
irradiating a light beamon the optical disk |oaded onto the disk table to
t hereby record and/or reproduce information on and/or fromthe optical

di sk, a skew sensor provided in the optical pickup device for detecting-
inclination of an optical axis of the light beamirradiated fromthe

optical pickup device relative to the optical disk, a skew control
mechani sm f OO 9750086 PCT/JPOT/02177
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adjusting the inclination of the optical axis of the |light beam relative
to the optical disk based on a detection output from the skew sensor, a
ref erence portion positioned in the vicinity of the disk table and
detected by the skew sensor, a recording- density detecting neans for
detecting a recording density of information on the optical disk, and a
control neans for setting the skew control nechanismin a predeterm ned
initial stggerdggyged on an output fromthe skew sensor based on detection
of the reference portion and for carrying out a skew adj REESTO2ITont r ol
by the skew control mnmechani sm based o0n a detection signal fromthe
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hi gh density. Mor eover, a disk drive apparatus according to the
present invention includes a disk table onto which an optical disk used
for recording and/or reproducing information is |oaded and which is
rotated by a spindle notor, an optical pickup device for irradiating a

| i ght beam on the optical disk |oaded onto the disk table to thereby

record and/or re oduce I nformati on on and/or fromthe optical disk, a
skew sensor W09 | 11 ' PCT/IP97/02177
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provided in the optical pickup device for detecting inclination of an
optical axis of the light beamirradiated fromthe optical pickup device
relative to the optical disk, a skew control nechanismfor adjusting the
inclination of the optical axis of the light beamrelative to the optical
di sk based on a detection output fromthe skew sensor, and a control neans
for setting the skew control mechanismin a predetermned initial state
based on t fromthe skew sensor obtained based on detection of an
i nner periphery portion of the optical disk |oaded onto tHECTHPIRO2TRp) e,

Mor eover, a disk drive apparatus according to the _
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present invention includes a disk table onto which an optical disk used
for recording and/or reproducing information is | oaded and which is
rotated by a spindle notor, an optical pickup device for irradiating a
| i ght beam on the optical disk |oaded onto the disk table to thereby

record and/ or
skew sensor

reproduce information on and/or fromthe optical disk, a

provided in the optical pickup device for detecting

i nclinati on WeEX9740086pt i cal axis of the |ight beamirradi at ededwIraTiey
optical pickup device relative to the-optical disk, a skew contro

mechani sm f or

adjusting the inclination of the optical axis of the |ight
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an output fromthe skew sensor obtai ned based on detection of an inner
peri phery portion of the optical disk |oaded onto the disk table, and a
ki nd di scrimnating neans for discrimnating a kind

12 - of the optical disk |oaded onto the disk table. The control
means sel ects, in response to a discrimnation result of the kind

di scrimnating neans, either of a first node in which the
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skew control nmechanismis kept in the initial state and a second node in
whi ch the skew control nmechanismadjusts the inclination of the optical
axis of the |ight beam based on a detection output fromthe skew sensor.

BRI EF DESCRI PTI ON OF DRAW NGS FIG 1 is a perspective view of an
appearance of a disk drive apparatus according to a first enbodi nent of
the present_invention; FIG 2 is a perspective view show ng a

disk tray antP9%W%&ternal structure of a chassi s of the di BRTAP9792177
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FIG 3 is a plan view showi ng the internal structure of a chassis of the
di sk drive apparatus shown in FIG 1 when the disk tray is inits initial

st at e; FIG 4 is a front view show ng the chassis of the disk

drive apparatus shown in FIG 1 when the disk tray is inits initial

st at e; FIG 5 is a plan view show ng the internal structure of

the chassis of the disk drive apparatus shown in FIG 1 when the disk tray
ng position; FIG 6 is a front view show ng

is drawn t %Qﬁ
t he chassi gwglsjn € disk drive apparatus shown in FIG 1 wWRERIRIO23T sk tray
Is drawn to a ;
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13 | oadi ng position; FIG 7 is an expl oded, perspective
view showng a first supporting franme to which a disk rotating nechani sm
and so on are fitted and a second supporting frame supporting an optical
pi ckup device of the disk drive apparatus shown in FIG 1, FI G
8 is a cross-sectional view showing the first supporting frame and the

second supporting frame of the disk
\vooméhws PCT/IP97/02177
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drive apparatus showmn in FIG 1 in a state that a skew control is carried

out; FIG 9 is a block diagram show ng a control circuit wunit
of the disk drive apparatus shown in FIG 1; FIG 10 is a
flowchart used to explain a control operation of the control circuit unit
of the disk drive apparatus shown in FIG 1, FIG 11 is a

flowhart used to explain the control operation of the control circuit

unit of th%‘,@lmggg&;i ve apparatus shown in FIG 1 and a spﬁ;_ ifii{{’ﬁ eration

carried out n optical disk having no disk kind disc dat a
recorded thereon is | oaded, ;

ZORMEEBLN—18I13, B1 7HIIRTLIC. PL1ECHPIZHLTHE
ZBTB3LSICBBENTVS &#ic, TOEROMMRICRT SN BEEIC
TH-MDIR[/E>19, 19ICkoTIv—1 20EKREICETHMAZEHT]
BlXBIhTns, CORBEHLN— 182 L FICEHIEE T LIckD. E

5 18RURL QITRTLSIC, BRTL—4 1 40RO MO Pal—F1
6 ZXAELTLETHMIERENS., LT, REEHLN—1 SH LRICHE
THEEIIL EHTL—A 1 40 BAREORIEICRS,

ZORBEEHLN—1 82 LTICEHEIETO—F 4 V/MMERTET > O—F 1

SUBEERTI DT, Pv—3 1 2 ORKOTMMICIIO—F 1 > TREHEHE 2 0

10 BRISNTNWS, ZTOO0—F 1 > 7REBIB2 013, B THITRT LS,
Sr— 1 QBRI A O—F Y S FE—F 21 L, COO—Fq L FE— 2
ko> TER - ¥ESHCEEERS NBRMET 2 2 &, ZORBET 2 20
XEM2 2 adUREINEDI+—2 1 2INBINALEAM2 3 alckoTHIR
DEENRIREE SNE|ROLN—23 &, TOHEBOLN—2 3ITRIFLBHIET

15 23 bICMATAHAFT24bEALAEDYYy— 1 2IIRENAXAE@2 1
altk-> THEBHINZOv I LIS—2 4EE2HLTWS, £LT. Ovo L
S— 2 IZIZRMEBL N— 1 8 % EFEEEESHOAAME2 5MBFSHT
nha,

O—F 4 7% 2 1 OREMIEEINAZBH - 21 ald, BiEEg

20 HELTOITANIP2 6 ZALTRYT--Y 2 7 LMAEETEICEFEIN TN
5, LT, HT-V27HEF LA 280 -HOFT E—EICBRINT
WBEHRIT, FT LMD 2 8DUROFTAREFT 2 2 & —FITHRIh T
B,

Bz, B1S5IZRTEIIZ, BHET22HF A A2 LI 5DI9IF710

25 S Eh, BEBX7220XE82 2 atla Figl 1 IZBHRICFREENT
W3, TLT. BRX7220XEM22a2F A7 15D HOHA Kl
11 THEBTBEIZEST. BHXT 222 BOSy X7 1 0RitbyTH

36



FIG 12 is a perspective view showi ng an appearance of a disk drive
apparatus according to a second enbodi nent of the present invention in a

state that a disk tray is projected; FIG 13 is a perspective
vi ew showi ng the appearance of the disk drive apparatus shown in FIG 12
in a state that the disk tray is drawn; - FIG 14 is a perspective
vi ew show ng _a di sk tray and . 14
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a disk clanper of the disk drive apparatus shown in FIG 12; FI G
15 is a plan view showi ng an internal structure of a chassis of the disk
drive apparatus shown in FIG 12 in a state that the disk tray is drawn to
a | oading position; - FIG 16 is a perspective view showi ng a
lifting and |owering frame and an optical pickup device of the disk drive
apparatus shown in FIG 12; FIG 17 is a perspective view show ng

the chassi g | oadi ng drive nechani smof the disk drive apparatus
shown in FIG ; FIG 18 is a |ongitudinal crd&FBE218nal vi ew

showing the chassis and the disk tray of the disk drive apparatus shown
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in FIG 12 in a state that the disk tray is ejected; FIG 19 is a
| ongi tudi nal cross-sectional view showing the chassis and the disk tray of
the disk drive apparatus shown in FIG 12 in a state that the disk tray is
inits |loading state; FIG 20 is a cross sectional view cut
along aline X-X in FIG 22 used to explain a skew control nechani smof the
di sk dr|ve apparatus shown in FIG 12; FIG 21 is a cross

sect i onal ¥#P988& ong aline Y-Y in FIG 22 used to expl acriremiarew
control nechanlsn1of the disk drive apparatus shown in FIG 12;

FIG 22 is a bottomview showi ng the skew control nechani smof the disk

drive apparat us3th&iRE3 §I€G-7iz' R#h 3 3 ENThEBEREICHEEEINTWS., HiT,
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FIG 23 is an expl oded, perspective view showi ng the skew control
mechani sm of the disk drive apparatus shown in FIG

15 12; FIG 24 is a side view showing a slide cam
formng the skew control nechanismof the disk drive apparatus shown in
FIG 12
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FIG. 25 is a block diagram showing a control circuit wunit of the disk
drive apparatus shown in FIG 12; FIG 26 is a flowhart used to
explain a control operation of the control circuit unit of the disk drive
apparatus shown in FIG 12; FIG 27 is a flowhart used to

expl ain anot her exanple of a control operation of the control circuit unit
of the disk d’,,%%ﬁpparat us shown in FIG 12; FIG 28 is a graph
showi ng a relatt ip between a distance from a di sk cent HCHRETRIH sk
inclination angle with respect to an optical disk according to the present
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al so showi ng an elevation frame, a disk table, an optical pickup device,

skew sensor
showi ng the el evation franme, the disk table, the optical pickup device,

and a reference nenber; FIG 30 is a side view

t he skew sensor, and the reference nmenber of the disk drive apparatus

shown in FIG 29;
appar at us

according to a fourth enbodi nent of the present

al so showi mgoewsdossk tray, an elevation frame, a disk table | ca
pi ckup device, a skew sensor, and a reference nenber in PCEH””&B;;

16

10

15

20

Eiz. B2 2RUR2 3ISRTLIIE, X—R4K3 8 DEAFMICIE. —HoH
1 KE5 TERITVS, LT, £H1 KlS 70k, BBH7L—L41 40E—
SO 4 d ORICKZICHPRBEIhE—ROH 1 KES 5 8tehThE
BRI AINTVWS, ELT. EMXAS 1 #PLELTREY RILE—4 3
02 MBS UBHIC, X% 2—HIBHIES 0102+ 2 — IR 6 0 2B 5
ntTwWha, |

CHOAFa—BBBEG6 012, EBH7L—LA140THICROMFTISNBZAST
RAL61&E, X—RR3 SIZMDFIFSNBEHKIZZAT A BHLE LIZFHMS
FEHESNBNLRMO—56 2 &, BHTL—5 1 IO TSI ZF2—
E-H63L ZOXFa1—E—F 6 3IckoTIER - BEFMICEERYE NS
BoA264&, AT KHLG LIC—RICBRENSET v X7 6 5&. HAfRE
WMO—5628X51KAL6 1LTFHDSERIEDHRNR6 6 Bicko> THR
EhTns, '

CDORAF—HEBMRBE 0D 51 RHL6 1id, —EBRLICRTSHEERD
HIRRE67ZEL., EH1 RA6 TICREB 7L —A 1 JICBEXNEHA RYE
> 6 8MA 1 RABICHAENTHS. FLT, XI1TKHLS LiciE. K24
IKRTEIIZ, A1 EHBEL, E2Iio TELHMIC B X s X+ 2 - %A
ALEE 1ak, TOXFa—HEADLEG | a OMEBICHRS NALABH
MTHBT—F 2 IF4 RS ABKHHILEG6 L be, HALTG 1a, 61b
MEEETSEHE6 1 ¢ EXRFSNTNS,

AARBO—56 213, B2 1HRT LS. &5MBIRG 9 ERSECK
DIRHFSNTHED, ZOHIMEIRG V1L, X—UK3 8IZILRT 7 0 TEESH
PR 7 LICH S WRAMEICRO HFShTna, 2LT, AFa—E—56 3
DEEHICRD I 5hiE=426 3 ad¥=4>6 4 LML THD, E=F
¥ 6 4DEEAIELOTTI Y TXT 6 5ENLTRIA KAAG 1 HEERBEHIN
5. FLT. A1 KALE 1DRTA REBICK > TO—F 4 S IHMETH B0
EMERMTHO—F 1 > JEHT 325 BHTL—41 40 FECIERST 4

42

FIG 31 is a plan view showi ng a disk drive
I nvention and
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a state a disk is ejected; FIG 32 is a side view show ng the
disk tray, the elevation frane, the disk table and so on of the disk drive
apparatus shown in FIG 31 in a disk ejected state; FIG 33 is a
pl an view showi ng the disk tray, the elevation frane, the disk table and
so on of the disk drive apparatus shown in FIG 31 in a disk ejected
state; ' FIG 34 is a side view show ng the disk tray, the

el evation fr¥R875%Be di sk table and so on of the disk drive PCT/JP702177
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apparatus shown in FIG 31 in a disk |oading state; FIG 35 is a
di agram showi ng a di sk drive apparatus according to the prior art and used
to explain a state that an optical pickup device thereof is noved toward
an inner periphery of an optical disk again,; : FIG 36 is a

di agram show ng the di sk drive apparatus according to the prior art and
used to explain a state that an optical pickup device thereof is noved
toward an mdogé | phery of the optical disk again; and FIG 37
is a di agrg%b??mvm ng the disk drive apparatus according tscf’ﬂ?"f?ﬂ%r art
and used to explain a state that the “optical disk is renoved.
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A di sk drive apparatus
according to the present invention will hereinafter be described with
reference to the acconpanying draw ngs, by way of exanple. [Qutline of
first enbodi ment of disk drive apparat us] A di sk drive apparatus
of the first enbodinent is a 17

di sk-tray type apparatus which can enploy as an |nfornat|on

(]

10

15

20

WO 97/50086 PCT/IP97/02177

BERUHIEZECSOCPUS 0P —HEKS 280U FBERUESEEIC
i2. THSIEEAERIRT D OREY 0SEIRAT v F 9 1 #ALTHEEZH
Thw3,

CEZT 4 A7 OBLEIME)

ZoHBERCSIE. AAR R26070—-Fvr— bTRTLIC, XFa—
OB TTFARAITF—TN3 1 2RULTHRET A AVDRUEKEEY I T Y
THE 3 2HOZYETFOHREIN R BIIRET S HALEERITT S,

ZOREEEC SOR 2 6 IRTHBAER. £, A7y S4BV,
HETF 4 ATDOBEMENKRT LESTHEHET S LA SHBEINS, 20
#HElt, CPUSOAEABERS 32N LTHFEL Y I 7 v 7THEBI 21 SBARE
BHRHAINTOENENERB T LICE>TiTbI, BEPTHHHAIE, =
NTRBERTTS. —H. AFvTS41T. T4 RZDOEEMENKTLE
EHlEIhABEITE, AFvy TS 4212877 5.

ZDRFvTS 42T HEF4RIDMA T2y bENHENEHET
3, CONEIR, CPUSOANO—F 4 >/t HT7 INSANTNIREUESE
R3ZtitkoTHDbN. O—F 4 PE 4T 3MNF4 AT L1 5ZRIBLT
WBO—F 4 S TREBIZH B EEICRT A AV P20 bTRANWEHEL, B
AFw TS 4 2RY. FARIMIT I FENBETIORBEHRDET. T
LT, AFy TS 1 2DHEDHR. T4 RIMAM T2/ bENLHEITIR, A
Fv 7S 43BITTS, :®X?vf543fm.z%v754zfmbm3
NEHEF 4 RIDXBBONET 4+ AV DABUO—F 4 > S ENehE,L2EH
EFT 3. COHFEIR. ACKO—F 2o 7E2 47 3050RHBEFTERB &I
EoTithh. F4AVDMHF 4 AV PLA BB EhTHWEWT > O—-F 1 >~
VRIBIZH B EEITIRT 4 A7 D—-RTRBVWEHEL, ThTUEERTTS. .
—H. AFY TS 43T, F4RA7O—-RTH3EHMESNABETE. ATy 7
S 4IIIBITTS

IDAFYTSL4TiR. AFa—FE— K21 v 71 XT3, OB,

45



recordi ng medi umtwo kinds of optical disks (specifically optical discs)
havi ng different recording capacities, automatically |oads the optical

di sk onto an apparatus body by a disk tray, and reproduces (reads)

i nformati on recorded on the optical disk. A disk drive
apparatus 100 can enploy a standard- density disk Ds as a first opti cal

di sk having a standard recording density (a first recording density) such

by gh- dens ty VOIS ho-a second optical di sk having a. ni oHETRFEEBIT ng
density (a second recording density) as conpared with that of the first
optical disk. sueh 83 A W PR 2L L8 $% s ommmes icgsnT
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simlarly having a dianeter of 12 cm and can automatically discrimnate
the recording density of the | oaded optical disk to reproduce the optical
di sk. - As shown in FIG 1 and FIG 2, the disk drive apparatus
100 has a disk tray 102 which is horizontally noved from an inside of an
appar atus body 105 to an outside thereof and vice versa. The disk tray 102
has a di sk holding portion 103 having a concave shape at its upper

surface. Thév%?"é'i‘?gsérd- density disk Ds or the high-densityPGrgrRIMRLT?
reproduced by this disk drive apparatus is housed w th.bei ng nount ed on a
bottom surface of the disk hol ding_portion 103 of 't he disk tray 10

shown in FIG ZMRenDre h&HTsk A V&) RGHLFEE wdiny iowm 8 2 &%ﬁdéﬁﬁt he
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is opposed to a front of the apparatus body 105, and then the

18 standard-density disk Ds or the high-density disk Dh can be

| oaded and ej ect ed. When the optical disk Dis |oaded, as shown
in FIG 2, the disk tray 102 is drawn to a front of the apparatus body
105, and then the standard-density disk Ds or the high-density disk

WO 97/50086 . PCTIIP97/02177
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Dh to be reproduced is nounted on the disk holding portion 103.

Thereafter, the disk tray 102 is pushed toward an inside of the apparatus
body 105 by pushing a front surface portion 102a of the disk tray, thereby
the disk tray 105 operating a |oading sw tch, not shown, provided in the
appar atus body 105. When the |l oading swtch is operated, the disk
tray 102 is horizontally drawn toward the inside of the apparatus body
1105 t hr ough YEOP¥398&| ot 104 provided through a front surfac@CTERIARI07 of
t he apparatus body 105 by an operation of a |loading drive nechanism
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spi ndl e not or. When a reproduction command signal is input to the
di sk drive apparatus froma host conputer the optical disk Dis | oaded,
the spindle notor starts to rotate the standard-density disk Ds or the

hi gh-density disk Dh nounted on the disk table at a constant Iinear
velocity (CLV) or a constant angular velocity (CAV). Together with
commencenent of the rotation of the optical disk D, an optical pickup

devi ce sta@i,{Mg driven. The optical pickup device emits a |ight beam
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source such as a sem conductor |aser or the Iike for scanning an

i nformation recording surface of the optical disk D and thereby reads out
i nformati on data recorded on the optical disk D When desired

i nformati on data recorded on the optical disk Dis reproduced and then an
ej ect command signal is input to the disk drive apparatus fromthe host
conputer or an eject button 108 provided at the front surface panel 107 is
pressed, t h8'9 g mechanismis driven to nove the di sk tRGEJIPSON2UTH an
ejection direction fromthe tray slot 104 toward a front of the apparatus
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di sk holding portion 103 is brought into a state that it is drawn to the
front of the apparatus body 105. [disk tray and | oadi ng nechani sn|

A disk tray 102 and a | oadi ng nechani sm 106 for the disk tray 102 for
noving the disk tray 102 from an outside of the apparatus body 105 to an

i nsi de thereof and vice versa will hereinafter be descri bed. The
disk tray 102 noved by the | oadi ng nechanism 106 fromthe outside of the

appar at us Qiefbisddds L0 the inside thereof and vice versa H%Th@@ﬂﬁ@ﬂOf a
synthetic resin naterial and has, as shown in FIG 2, a

| ong- aperture-shaped bottom surface opening 110 formed through a portion
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103 fromits center portion to its rear end portion side positioned on the
I nner side of the apparatus body 105. Wien the disk tray 102 is noved to a
reproduction position in the apparatus body 105, the disk table form ng
the disk drive unit and the optical pickup device are opposed to the

I nside of the 20 bottom surface
openi ng 110. The di sk hol ding portion 103 of the disk tray 102
i s ‘WO 97/50086 PCT/IP97/02177
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fornmed so as to have a size sufficient for holding the optical disk D
having a dianeter of 12 cmand to further have an auxiliary disk holding
portion 103a provided the inner side of the disk holding portion 103 with
having a small dianmeter and the sane center as that of the disk hol ding
portion for holding an optical disk having a dianeter of 8 cm The
auxiliary disk holding portion 103a is forned by providing a concave
portion at 41 tom surface portion of the disk holding portion 103.

A pair of |ef right guide rails 109 are formed at bot FFREIHOUZT t i ons,
whi ch are opposed to each other and afe in parallel to the novenent
direction, of the disk tray 102 intgorglly therewi th. Moreover, a rack
gear 111 for meshing L"f :’é % ﬁ ﬁ
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with a feed gear 118 of the | oading nechanism 106 is provided at one side
portion of the bottom surface side of the disk tray 102. A chassis 114
formed by punching a thin netal plate and then bending a punched piece is
di sposed in the apparatus body 105. As shown in FIG 2, a pair
of left and right guide rails 109 of the disk tray 102 are supported by a
plurality of tray guide portions 115 fornmed of synthetic resin and fitted
to insidesWEd75886 and right side boards 114a, 114b, oppoSREX/IPS7TOMZEL h
other, of the chassis 114. The disk tray is guided by the these tray guide
portions 115 and thereby noved in a direction in which it is brought to

t he inside andURNEINSGTFe B e &pparat us body 105. As shown in FIG 2
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21 mechani sm 106 for noving the disk tray 102 fromthe outside of
t he apparatus body 105 to the inside thereof and vice versa is disposed on
a front surface side positioned on the side of the tray slot 104 of the
chassis 114 disposed in the apparatus body 105. As shown in FIG
3 and FIG 4, the |oading nmechani sm
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106 has a loading notor 116 fitted to a front-surface side bottom surface
of the chassis 114, and a tray feed gear 118 engaged with a drive gear 117
fitted to a rotation shaft of the |oading notor 116 and rotated by the

| oadi ng nmotor 116. The drive gear 117 nmeshes with a first |inkage gear
118a formed integrally with the tray feed gear 118 to thereby transmt a

rotation fo he | oading force to the tray feed gear 118.
The tray fe@@e’&%klw is linked to the disk tray.102 by &@Hmly second

l'i nkage gear 118b provided integrally'with the gear 118 and having the
sk tray 103 BOSEaHE T moPRl R R R PR Y R R BT, 105
t hrough tray jiflﬁéd— sopge$92 By, of Vit 8Os gge0adi ng notor  116.
10. FERFEOHEE I HRBBROT 4 X7 RS TEBIZIBWT,

LESEUNERR. ERF 4RI F—TMEBEINHET A RINELD
BREEZHETIEL1OHET s A2, RWRLES 1 OEREELOEHEET

5
HREO2DRBRTELETIE2ONET L AV THINEHHL,
LEMNMERR. LEESHNERSLRE 1 OXET s AV ERBLEEER
B AXa—HEBE FRE1 0T FBETETF1 A K51 TR,
10
15 ‘
20 |
25

57

Ay



As will be described later on, the |oading nechanism 106 has a sw ngi ng
gear 122 for noving a lift and lowering operation plate 121 for lifting up
and down a spindle notor formng a disk drive unit 120 fitted to the
chassis 114. The swi nging gear 122 is rotatably fitted to one end side of
a swinging |lever 123 which is rotatable around a supporting shaft 119
provided at a longitudinal-direction mddle potion thereof, and the tray

feed gear J1Risseé Ot atably supported by the PCT/IPI7/02177
22 ' . )

ol/ il
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supporting shaft 1109. Mor eover, the sw nging gear 122 is |inked
to the tray feed gear 118 by engaging a |inkage gear 124 provided
integrally wth the swinging gear 122 and having a snall diameter with a
third |inkage gear 118c provided integrally with the tray feed gear 118.
As a result, the loading notor 116 is driven to rotate the tray feed gear
118, and then wbeowsoeé1gi Ng gear 122 is rotated around the tray feed gear
122 in response to the rotation direction of the tray feed gearspddddith
being in contact with an outer periphery of the tray feed gear. Thus, the
swi nging lever 123 is rotated around¥he, supporting shaft

28\

FIG. 2
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119 in the direction shown by an arrow Rl or an arrow R2 in FIG 3.

A fan-shaped gear 125 engaged with the rack gear 111 provided on one side
of a base end portion side of the |lifting and |owering operation board 121
is provided on one side of a mddle portion of the swinging | ever 123. As
aresult, the swinging gear 122 is rotated in the direction showm by the
arrow "Rl or the arrow R2 in FIG 3, thereby the lifting and | owering
operati on bearsisdidd bei ng noved in the direction shown by gidreresstow RL or
the arrow R2 in the sane figure in response to the rotation direction of

t he swi ngi ng gear. As shown in FIG 4, an inclined cam groove 126
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provi ded at an erect piece 121a fornmed at the so as to be erected
perpendicularly to the bottom surface of the chassis 114.The inclined cam
groove 126 is formed so as to be inclined upward to the right as shown in
FIG 4, and a |lifting and 23

| owering operati.on pin 127 of the |oading nechanism 126 is slidably

engaged with the inclined cam groove. Accordingly, when the Iiftiqg and
| ower i ng opeV@eT#MBGhoard 121 is noved in ' PCT/JP97/021

4/37
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the direction shown by an arrow S1 or an arrow S2 in the figure, the
lifting and | owering operation pin 127 is noved along the inclined cam
groove 126 and the spindle notor on the disk drive wunit 120 side is noved
in the upward or downward direction so as to be brought close to or away
fromthe disk tray 102 noved on the chassis 114. The operation
of the lifting the spindle notor up and down is carried out in a state
that the di siggdradwsd02 i s housed in the apparatus body 10%etlipedzgpson for
this is to prevent the disk tray 102 fromcollidi-ng with the spindle notor
while the disk tray 102 is being noved toward the spindle notor. For this
end, rotation of the swnging | ever 123 for noving the :
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lifting and | owering operation board 121 is restricted in response to the
novenent position of the disk tray 102. This restriction of the
rotation of the swinging lever 123 is carried out by a lock | ever 128
rotated by the disk tray 102. As shown in FIG 3 and FIG 5, the |ock

| ever 128 is supported by the supporting shaft 129 planted on the chassis
114, and can be rotated around the supporting shaft 129. T ever
128 is bi asMP Y06 i rection in which a | ock portion 128ap§f’6%?|9@§34 at its
tip end is engaged with an engagenent - portion 123a provided at the other
end side of the swinging |lever 123, by a torsion coil spring 130 having a

center coil portion wound around the supporting shaft 129, its one arm
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24 portion engaged with the lock |ever 128 and its other arm
portion engaged with the chassis 114. : When the disk tray 102 is
noved to a | oading position in the apparatus body 105, a press pin 128b
pl anted on a base end side of the lock |ever 128 is pressed by a pressing
portion 132 provided on a front-surface side of one side of a bottom
surface side of the disk tray 102. As a result, the | ock |ever

WO 97/50086 S : PCT/IP97/02177
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128—-s--rotated against a sprig force of the torsion coil spring 130,

thereby the | ocking of the |locking portion 128a engaged w th the
engagenent portion 123a of the sw nging | ever 123 being released.
As descri bed above, when the | ocking of the lock lever 128 is released by

nmovenent of the disk tray 102 into the apparatus body 105, the sw nging
rotation of the tray feed gear 118, and then npves

|l ever 123 is w@bideds DY
and | owering operation board 121. Wen the IlffCEgHHWMH7

the lifting
| owering operation board 121 is noved," the lifting and | owering operation

pin 127 is noved along the inclined cam grooyg 126 between the | ower
position.shown in FIG 4 and its atifpn shown in FIG 6
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There are di sposed on the chassis 114 a |loading detection swtch 133 for
detecting novenent of the disk tray 102 to the |ocking position in the
apparatus body 105 to stop the drive of the |oading notor 116, and a
lifting and |owering operation board detection switch 134 for detecting a
novenent position of the l[ifting and lowering the lifting and | owering

board 121. 25
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[disk drive unit] There will be described a disk drive unit 120
onto which the optical -disk D (the standard-density disk Ds or the

hi gh-density di sk Dh) conveyed into the apparatus body 105 with being held
by the above disk tray 102 is | oaded and which reproduces information
recorded on the optical disk D. As shown in FIG 2, the disk
drive unit | -di sposed in the apparatus body 105 wt ' ported
by the chaééﬁg 4. The disk drive unit .120 has, - as nainhg?gﬁgﬂyg?pa di sk
rotating nechani sm 141 onto which the optical disk D conveyed into the
apparatus body 105 through the disk tray 102 and which rotates the optical

di sk, an O%Fjﬁrltgtck7q9device 142
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for scanning the information recording surface of the optical disk D
rotated by the disk rotating nmechanism 141 by a |ight beamto read the

i nformati on recorded thereon, and a disk clanper 143 for clanping the
optical disk D nounted on the disk table 149 of the disk rotating
mechani sm 141 in cooperation with the disk table 149. As shown
in FIG 7, the disk rotating mechanism 141 is fitted to a first supporting
frame suppoWQAISpABSt he chassis 114 so as to be inclined |BFWIFETATY | cal
direction. The optical pi ckup device-142 is independently fitted to a

second supp t|n 145 supported by the first supporting frame 144 so
as to be i gi ??ﬁe vertical direction. As shown in FIG 2, the
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di sk clanper 143 is fitted to an upper portion of the chassis 114 so as to
bridge the chassis. As shown in FIG 7, the first supporting
frame fitted ' 26 to the disk
rotating nmechanism 141 is fornmed by punching a thin netal plate to.bend a
peri pheral portion of a punched piece downward, so as to have a

rectangularva? The first supporting frame 144 has an gpghporg9rtion
146 which is torme .

12/37
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at its center portion and through which the optical pickup device 142
fitted to the second supporting frane 145 is exposed. The disk rotting
mechanism 141 is fitted to a front end side of the first supporting franme
144, i.e., a side positioned on the tray slot 104 side when the first
supporting frame 144 is disposed in the apparatus body 105 with being
supported by the chassis 114. The di sk rotating nmechani sm 141
has the spi@wdoeseeé or 147, the disk table 149 fitted to PCHIBIERF portion
of the rotation shaft 148 of the spindle notor 147, and so on. A
centering nenber 150 with which a center aperture d of the optical disk D

mount ed on Fle/de t?@e 149 is engaged is

13/37



fitted to an upper-surface center portion of the disk table so as to be
capabl e of noving forward and backward in the shaft direction of the
rotation shaft 148. A fitting plate 151 fixed on a | ower end portion of
the spindle notor 147 is fitted to the first supporting frame 144 with the
rotation shaft 148 being set perpendicular to the first supporting frane
144, thereby the disk rotating nmechanism 141 being planted _on tpﬁg{irst
supporti ng WQE¥S00B4, . A pi ckup novi ng npchanisn1T€E i ngi ng
the optical pickup device 142 supported by the second supporting frame 145
close to or away fromthe disk table 149 is di sposed at one side

FI1G. 14
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portion of the first supporting frame 144. The pickup noving nechani sm 152
has a feed notor 153 and first, second and third drive gears 154, 155 and
156 rotated by the feed notor 153 and I|inked to one another so as to be
capable of transmtting power. The first drive gear 154 is linked to a
drive gear 157 fitted to a drive shaft of the feed not-or 153, and the
third drive gear 156 is linked to a rack gear 158 provided in the optical

pi ckup devi s ibd8s PCT/IIP97/02177
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As shown in FIG 7, a skew control mechanism 160 for rotating the second
supporting franme 145 in the upward and downward direction to control
inclination thereof relative to the optical disk Dis provided on the rear
end side of the first supporting frame 144 which is opposed to the front
end side -where the disk rotating nechanism 141 is fitted. The
skew contro I sm 160 has a skew notor 161, a camg ated by
t he skew m#ﬁw and so on. The skew notor. 161 and thgﬁécréjnl?gg%?; 162 are
fitted to a fitting plate 163 fixed on a rear end side of the first

supporting a 544 oras to be planted thereon. Specifically, the skew
notor 161 i Er3 i.deZéo that a shaft center line of a rotation shaft 164

16/37



t hereof should be perpendicular to a shaft center line of a rotation shaft
164 of the spindle notor 147. Therefore, the shaft center line of the
rotation shaft 164 of the skew notor 161 is al so perpendicular to an
optical axis of a first objective |lens of the optical pickup device 166

and an optical axis of a second objective |lens 166 thereof. The
camgear 162 is rotatably supported by a '
28 WO 97/50086 PCT/IPY7/02177

F1G.17
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supporting shaft 167 planted on the fitting plate 163, and its rotation
center is set perpendicular to the optical axes of the first and second
objective |l enses 165, 166 simlarly to that of the skew notor 161. A
continuously arc-shaped cam groove 168 is fornmed through a rear-surface
side main surface of the camgear 1162. The cam groove 168 has such a
spiral shape that the rotation center of the camgear 162_]j ed as a
center of H%”?B?‘Pm and a radius of the spiral is gradua@@ﬂ@*@%sed
fromone end side to the other end side. As showmn in FIG 8, an engagenent
pin 170 projectingly provided on a rear-end side end surface of the second
supporting frane 145 is slidably engaged wth the cam groove 168.

SN

14b 18

N

b~ N
P

-~

AN LR ATWAY. AN L‘\\\\\‘\\\\\\\\k\\i\\\\L\\\\ AR N S Y. WA W WY
v
‘.
! \ . . N
.

AN
"3

) AN VRS N . D . U W Y

7
11
\ .

3
J
/
S
ANAY
30

[Te} \\ : | 2
TN N o
Wi\
< A N ]
N
\ -
N b
o~ N\
L, b~
3 \ |~
{ 1
w0 N 2
N
N :\g
: -
-—
D\ N | ) \\~- o
\ .N
w\ N |- -
"\.t -0
ﬂ\> N
Y "'\
| g &
N
v\/
< ]
f g o
< T~y ©
5
&~ A \m

FI1G.18
5a
é@"“'

18/37



As descri bed above, the lifting and | owering operation pin 127 engaged
with the inclined cam groove 126 of the lifting and | owering operation
board 121 di sposed on the chassis 114 is projectingly provided on a
substantial center portion of a front end side end surface of the first
supporting frame 144. As shown in FIG 7, insulator fitting portions 171,
172 are provided on both sides of the rear end side of the first
supporting wéawseodet4. | nsulators 173, 174 fornmed of el ast PCTIPEINRBIYS nade
of rubber are fitted to the insulator fitting portions 171, 172. The

i nsulators 173, 174 are supported by supporting shafts 173a, 174a pl anted
on the chassis 144, thereby the first supporting frame 144 being

el astically supported on the chassis 114.
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As descri bed above, the first supporting frame 144 is supported at their
both sides of the rear end side on the _ 29
chassis 114 through a pair of insulators 173, 174 which can be elastically
di splaced, the lifting and | owering operation pin 127 on the front end
side is engaged with and supported by the inclined camgroove 126 of the

lifting and | oweri ng operation -
WO 97/50086 . ] PCT/IP97/02177
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board 121. Wen the lifting and | owering operation board 121 is noved in
the direction shown by the arrow S1 or S2 in FIG 3 and the lifting and
| owering operation pin 127 is noved in the upward and downward direction
al ong ‘the inclined camgroove 126, the first supporting frane 144 is
rotated in the upward and downward direction with enploying the pair of

i nsulators 173 and 174 as fulcruns. As a result, the disk rotating
mechani sm Ixd o7kdokd €ed to the front end side of the first voppeyroeivg frane
144 is lifted and lowered relative to the disk tray 102.

Simlarly to the first supporting frame 144, the second supporting frane
145 to which the optical pickup device 142 is fitted is fornmed by punching
athin metal plate to bend a punched piece downward, so as to have a
rect angul ar shape. The
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second supporting frane 145 has a substantially rectangul ar- shaped
opening portion formed at its center portion so as to be wused for

di sposing the optical pickup device 142 therein. THe optica

pi ckup device. 142 fitted to the second supporting frame 145 has an opti cal
bl ock 176 in which an optical device is housed, and, as shown in FIG 7, a
gui de shaft 177 for supporting the optical pickup device I di ng
it in the TR direction is provided on one side of the g%#ﬂ%%? bl ock
176. A guide supporting portion 178 having a traverse U shaped cross

section and g gt? Wi peri phery of the opening
30 F16."22 |
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portion 175 is provided on the other side thereof opposed to a side where
The gui de supporting portion 178

the guide shaft 1778 is fitted.
peri phery of the opening portion 175 both ends of the

is engaged with the
shaft 177 are supported by supporting pieces 179, 180 provided on

gui de
t he second supporting frame 145, thereby the optical pickup device 142
to the guide shaft 177

bei ng capabl e ®WO9swsoeggg i n the direction parall el
with reference to the guide shaft 177. Mreover, a rack gea&mﬁ58 ext ended
. . JP97/02177

in parallel to the guide

23/37
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shaft 177 is fitted to an outer side of the side where the guide shaft 177
of the optical block 176 is fitted. In a state that the second
supporting franme 145 is supported by the first supporting frame 144, the
third drive gear 156 of the pickup noving nechanism 145 is engaged with
the rack gear 158 so as to be capable of transmtting power. Accordingly,
the feed oLy of the pickup noving nmechanism 152 is

consequent |y t%éﬁéotation force of the feed notor 153 is {ggﬁgﬂyé?gd
through the first drive gear 154, the- second drive gear 155 and the third
drive gear 156 to the rack gear 158, thereby the optical pickup device 142
being noved in the direction showmn by an arrow Tl or T2 in FIG 7.
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Specifically, in a state that the second supporting frane 145 is supported
by the first supporting frame 144, the optical pickup device 142 is noved,
in response to the rotation direction of the feed notor 153, in the
direction in which is brought close to or away fromthe disk rotating
mechani sm 141, and then noved in the radius direction of the optical disk
D 31
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| oaded onto the disk table 149. The optical pickup drive 142
employed in the disk drive apparatus 100 according to this enmbodi nent has
two kinds of pickup units 181, 182 provided independently with each other,
in order to nake it possi-ble to selectively reproduce the standard-density
di sk Ds having a standard recording density such as a CD or the |ike and
the high-density disk Dh having a higher recording density such as_a DVD
or the likeW oﬁ%’“@ﬁrst pi ckup unit 181 of the optical pi cé TR 142
has an optical systemand a laser |ight source optim zed for t he st andard-

density dis h |ng Eﬁ first recording density, and the second pickup
unit 182 t heredf tical systemand a |laser |ight source optim zed
for the high-density di sk Et:ﬁav;pg EH?) :
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second recording density.
disk-Ds, then a
t he

then is irradiated on its information recording surface,
the |light beam passes through the second
i rradi ated on the information recording

pi ckup device 142 i pcafyesmaesd such
t he second objective | ens 166 thereof

I's the high-density di sk Dh,
objective lens 166 and then is
sur face t herwof97/50086 The opti cal
t hat

| ight beamemtted fromeach of the | aser
pi ckup units 181, 182 passes through the first objective |ens
and if the disk

If the disk is the standard-density
| i ght sources of
165 and

i s di sposed so that

extended line in the novenent direction should substanti al

the rotation center of th i | e 149 and such
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that the first objective lens 165 is offset an a constant angle. The
reason for this arrangenent is that a |light beamemtted

32 _ t hrough the second objective lens 166 for scanning the
i nformati on recording surface of the high-density disk Dh can scan the
recording track thereon with high accuracy. A skew sensor 183

formed of a Ii,g,ht emtter and a photosensor is nounted on_an ulﬁ)er surface
of the opti&‘g Kk PCT/IP972177
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176 of the optical pickup device 142. The skew sensor 183 detects whether
or_not the optical disk Dis munted on the disk table 149, and, when the
optical disk Dis |oaded onto the disk table 149, adjusts (initializes) a
posi ti-onal relationship between the optical disk D and the optical pickup
device 142 in its predetermned initial state, i.e., adjusts the
relationship so that the optical axes of the first and second objective

| enses 165, wi$&nspbsst Ne optical pickup device 142 shoul d bePCHINSTORAM i al |y
perpendi cul ar to a horizonal nount surface of the disk table 149. Thus,
the positional relationship between the optical disk D and the first and
second objective | enses 165 and - 166 can be set in its bet state.
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Mor eover, the skew sensor 183 discrimnates whether the optical disk

| oaded onto the disk table 149 is the standard- density disk Ds or the
hi gh-density di sk Dh, and outputs a signal used for carrying out a skew
control when the | oaded optical disk Dis the high-density disk Dh.
Specifically, the skew sensor 183 neasures a tine from reflection on the
optical disk D of the [ight emtted fromthe |ight emtt tion
t her eof by ?mﬁnﬁﬁﬁfosensor, and, based on the neasurenenﬁ&%ﬁ&éﬁ%?ﬁe
whet her or not the optical disk Dis nounted on the disk table 149. Wen
the optical disk 33

FI1G. 30



Dis mounted on the disk table 149, the skew sensor determ nes whether the
optical disk Dis the standard-density disk Ds or the high-density disk Dh
(di sk kind discrimnating nmeans). Since the thickness of the
standard-density disk Ds is different fromthat of the high-density disk
Dh, consequent difference between |ight receiving amounts of the disks
makes it possible to easily discrimnate one of the disks having different
recordi ng dagpebismess When the optical disk D | opgegrentnrt he

di sk table 149 .
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is the high-density disk Dh, the skew control is carried out based on the
detection signal fromthe skew sensor 183. As shown in FIG 7, a
pair of supporting ins 184, 185 projected outward are provided at m ddl e
portions of both side surfaces, in parallel to the novenment direction of
the optical  pickup device 142, of the second supporting franme 145 nounted
with the skew sensor 183 and the optical pickup device 142, m@&ir of
supporting PO93/5088, 185 are inserted through ihsertion 1889,
189 provided through both side walls 186, 187, ‘opposed to each other, of
the first supporting franme 144. Thus, ymshown in FIG 8, the second

supporting fra 45 | upported by \ first supporting frane 145 so
that it Canfgw?ﬁ int é? upward and dawnpard direction. An engagenent pin
170
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projectingly provided on a rear-surface side end surface of the second
supporting frane 145 is engaged with the cam groove 168 of the cam gear
162 of the skew control mechani sm 160. : As descri bed above, the
cam bear 162 is rotated by the skew notor 161 and the engagenent pin 170
I's nmoved al ong the cam 34
groove 168 upward and downward in the direction shown by the

WO 97/50086 ' PCT/IP97/02177
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arrow UL or U2 in FIG 8, thereby the second supporting frane 145
supported by the pair of supporting pins 184, 185 of the first supporting
frame 144 being rotated around the supporting pins 184 and 185 in the
direction shown by an arrow V1 or V2 in FIG 8 in response to a deviation
amount of the cam groove 168. Thus, the optical pickup device 142
is noved in the direction shown by the arrow Ul or U2 relative._ t ,%he
hori zontal WeP#HEfce surface, and then a radial leM/contﬂg?Wng@érried
out so that an optical axis 01 of the-second objective |ens 166 should be
perpendi cular to the information recording surface of the high-density

di sk Dh nounted on the disk table 149. As described above, the skew
control is carried out only when the high-density disk Dh is |oaded onto

t he di sk table 149.

34/37
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Since the pair of supporting pins 184, 185 fornming the rotation fulcruns
of—-he second supporting franme 145 are disposed at the substantial center
portions in the radius direction of the optical disk D | oaded onto the
disk table 149, it is possible to reduce the rotation anount of the second
supporting franme 145 and to then reliably carry out the radial skew
control of the optical pickup device 142 for the optical disk D. Moreover,
it is possikyeoispesgeke the disk drive unit 120.thi nner angctygpseonisequent|y
t he whol e apparatus thinner. A disk drive unit 143 for cl anping
the optical disk D mounted on the disk table 149 in corporation with the
di sk table fI47 15'pr29!§ed in the disk drive unit 120. As shown in FIG 2,
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the disk clanper 143 is rotatably held at the center portion of

35 the cl anper supporting plate 191 with having predeterm ned
cl earances in the upward and downward direction and the di ameter

direction. The clanper supporting plate 191 is fitted to the <chassis 114
so as to be stretched between the upper end portions of the left and right

both side walls 114a, 114b of the chassis. Inits fitted state t'heﬁiisk
cl amper 143 WOPHME| oned above PCT/iP97/021

FSOBRH

100 FLAZ RI1TEHE
, 105----%&BFE

, 104----LTHAD

, 102 -F4RI bLA

7, 103 --F4 AIRHFH

8, 110----KEHMO

12, 114---y—¥
14---EHI7L—L4A

20, 106 -0—F4 > HEHHEHE
21, 116--O—FAJE-F
23, 123----HEOLN—

24, 128----OyZbN—
30,147~~XE>F»%—5

(S B -V (I

31, 149 FARIF=TI
32, 142 -KEEYITyTEE
34, 165, 166--##HL X
35, 176---XFE7owvy

37, 183 A¥a—E>Y
40, 152 - EyI Ty TE0EIH
50, 160----AFa—HHBHEMN

6 0--- - AF 2 —RIHEHE
73---Q—=F4 Ty

77 - PAKEBM
8§0---vA420a>Ea—%

86, 88 -HAMEH

36/37



the disk table 149. [reproduction of optical disk] An operation
of the disk drive apparatus 100 accordi ng to the first enbodi nent having
t he above configuration for reproduci ng the standard-density disk Ds or

t he high-density disk Dh as the optical disk Dw Il be described with
reference to FIG 9 which is a block diagramthereof and FIG 10 which is

a flowhart therefor. A di sk having a dianmeter of 12 cm such as
a CD, a CD wsdsgésst he | i ke is enployed as the standar d- denpgi/yposinztky Ds,
and a disk having a dianmeter of 12 cmsuch as a DVvD, an HD-CD or the Ilike

is enployed as the high-density disk Dh.
: 120--F4 AVEBBR
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When the standard-density disk Ds or the high-denéity di sk Dh

r epr oduced,
102 is drawn to the front of the apparatus
nounted on the disk holding portion 103 of the disk tray 102 exposed to

the front through the tray slot 104 and then the disk tray 102 is pushed

into the apparatus body, thereby _the | oading operation for noving the
disk tray 102 into the apparatus G@§9R§8319§ing carried out.
this time, when the disk tray 102 is noved to an

36

DISK DRIVE APPARATUS

TECHNICAIL: FIELD
The present invention relates to an optical disk

apparatus for recording (writing) and/or reproducing (reading)

information by using an optical disk, such as an optical disk, a

magneto-optical disk or the like, as an information recording

‘medium, and more particularly to an optical disk apparatus in

which an attitude between the optical disk and the optical

pickup is set to a predetermined initial state prior to

" performing an information recording or reproducing operation.

BACKGROUND ART

A general disk drive apparatus has employed as an
information recording medium.a CD (compact disk) only for
playback, a CD-ROM (read-only memory) and so on in which a music
data, an information data processed by a computer and so on are
previously recorded. An optical disk such as a write-once type
OD (magneto-optical disk) or the like on which data can be
recorded again is also employed as the information recording
medium.

A disk drive apparatus for storing and/or reproducing
information by using these optical disks as an information
recérding medium has a disk table fitted to a rotation shaft of
a spindle motor, an optical pickup device for writing and/or

reading an information signal on and/or from an optical disk

the di sk drive apparatus is energized and then the §#§&mfr !
body 105. The opti cal (Bgstedri

At



I nside of the apparatus body 105, the |oading detection switch 133 detects
the novenent of the disk tray to the | oading position, thereby the | oading
notor 116 being stopped tenporarily. After the | oading notor 116 is
tenporarily stopped, the loading notor 116 is rotated in the reverse
direction. At this tine t he | ock Iever 128 is rotated against t he springy

R ) G e bl ool o R B g,
releasedioaded onto éﬂﬁ?ﬁlsﬂet e aﬁh en ré%ate W] 1&$d 'Tl&ﬂg |
is irradiated by an objective lens of an optical pickup device
on an information recording surface of the optical disk. Theﬁ,
while He objective lens is moved in parallel to the information
recording surface, information is recorded on the infbrmation
-recording surface and information previously recorded thereon is
reproduced. |

When such disk drive apparatus is used to record
and/or reproduce data on and/or from the optical disk with
satisfactory recording and reproduction characteristics, the
objected lens of the optical pickup device for reading the
information on the information recording surface of the optical |
disk must be positioned and inclined at an angle within a
predetermined range relative to the information recording
surface of the optical disk. The reason for this is that
inclination of the objective lens largely depends upon accuracy
of reproduction of the information signal.

In this case, if the optical disk is recorded and/or
reproduced with high density and high accuracy, then it is
preferable to set an optical axis of the objective lens
perpendicularly (90°) to the optical disk. If the light beam is
made incident on the information recording surface of the
optical disk vertically, then a beam spot of the light beam
irradiated on the information recording surface has a circular
shape. As a result, it becomes possible for the beam spot to

precisely scan one recording track formed on the information



direction, the swnging lever 123 is rotated in the direction shown by the
arrow RL in FIG 3 and thereby the lifting and |owering operation board
121 is noved in the direction shown by the arrow S1. - Wien the lifting and
| oweri ng operation board 121 is noved as described above, the lifting and
| owering operation pin 127 provided in the first supporting frame 144 of

o e e, e S0 SN 5 ] )
j ' . rtl ra | S |
Sp t owar 5ePﬁ8&%(|E€ k&%éréa;% r%Q(Lng f\%\mgﬁﬁ% L%%%@?‘ﬁﬁ‘?? h%nr}g i FPE cﬁ"r’r?ﬂl ators

173, 174cRarhB€efid€isds. Then, the disk table 149 is brought into the
botton}sﬁrégce %peﬁ?%g 110 of the disk

However,, inclination of the optical disk, a vertical-
direction posture of a spindle motor, a vertical-direction
posture of an objective lens and so are fluctuated, which makes
it difficult to accurately set an optical axis of the objective
lens perpendicularly to the optical disk. Therefore, in the
disk drive apparatus employing an optical disk as an information
recording medium, in consideration of inclination of an optical
disk, accuracies in attachment of a spindle motor and an optical
pickup device and so on, an allowance of a relative inclination
of én information recording surface of the optical disk relative
to an optical axis of an 6bjective lens is determined in the
standard.

An disk drive apparatus using an optical disk, such as
a CD, a CD-ROM or the like, having a diameter of 12 cm is
standardized to have an allowable range for the relative
inclination angle between the optical disk and the objective
lens which is determined to be 1.2° or less (the inclination of
the optical disk is standardized to be 0.6° or less and the
inclination of each of the spindle motor and the objective lens
of the disk drive apparatus is standardized to be 0.6° or less).
The objective lens is moved with reference to a reference state
that the optical disk is attached to a predetermined position,
and thereby the optical axis of the objective lens is adjusted

so that its inclination should fall within a predetermined



tray 102, and the optical disk D held by the disk tray 102 is nounted on

the disk table 149. Substantially sinmultaneousty wth this operation, the
di sk clanper 143 is pressed toward the disk table 149 side and thereby

cl anps™ the optical disk D, 37

t her eby bei ng brought into a state that it can be rotated integrally with

t he di sk, t%ple
“inc 1nat10n range.

Two types of optical disks, such as a CD, a CD-ROM or
the like, having a diameter of 12 cm and ciassified on the basis .
of the degree of the recording density have been manufactured.
‘One of the two types of the optical disks is a first optical
disk, such as a CD, a CD-ROM or the like, having a standard
information recording density (hereinafter called as a "standard
density disk“), while the other thereof is a second optical disk
such as a DVD (a Digital Vvideo Disk), a HD-CD (a High Density
Compact Disk) and so on, having a recording density which is
seven to eight times as large as that of the CD and the like
(hereinafter called as a "high density disk"). .

In general, while the standard density disks are
manufactured with a relatively rough dimension accuracy, the
high density optical disks are manufactured with a precise
dimension accuracy. In order to increase a recording density of
the high density disk, a high density disk has not only a
narrower width of a recording track where data are recorded but
also a narrower pitch between pits in order to set the width and
the pitch smaller. |

The disk drive employing such high-density optical
disk as an information recording medium must set a vertical-
direction posture of an object lens relative to the optical disk
with higher accuracy, employ more highly accurate parts, set an
inclination angle of the optical disk smaller, or further
improve an adjustment accuracy. However, these attempts

inevitably encounter their limits. For example, the attempt of



At ‘this tinme, when the first supporting frame 144 noves the optical disk D
to a position where the disk can be clanped, the |lifting and | owering
operation board detection switch 134 is operated to stop the | oadi ng notor
116, thereby conpletion of the |oading operation being detected. If.the
lifting and | owering operation board detection switch 134 detects the
Ta7 of " HE ek JREARAAg HOBrARIRRIeNt (ACCuREH dgadsntio, HECTRERP <hebr 163
S S lbaceupiag, cpst BEN BoRisty S5 Henko ek b bR bpeotdin gl
Labl e 149, the sKRFERTEDr ShEebifRL aiFC o 2O TR a0 1 S

then the LD has a large disk diameter of 300 mm and is formed of

AS (acrylonitrile styrene resin) whose rigidity is lower as

compared with PC (polycarbonate) uséd as a disk material for a

CD and so on. Accordingly, an inclination amount of the LD

becomes larger.

The applicant of the present invention has filed

various patent applications relating to such disk drive

apparatus having a skew adjustment mechanism for adjusting an

optical axis of an objective lens of an optical pickup device

relative to a warp of an information recording surface of the

optical disk. The skew adjustment mechanism inclines the

optical pickup device equipped with the object lens used for

reading an information signal in accordance with an inclination

of the optical disk or inclines the spindle motor in accordance

with the inclination of the optical pickup device.

Such skew adjustment mechanism will be described in

detail. The skew adjustment mechanism has a pair of rotation

fulcrums formed on a horizontal reference line passing through

an axial line of a rotational shaft of the spindle motor and

perpendicular to a tray center. The spindle motor is rotated

around the pair of the right and left rotation fulcrums, and

thereby the inclination of the optical disk relative to the

optical axis of the objective lens can be adjusted. Since the

above-mentioned skew adjustment mechanism is arranged to perform



positional relationship between the optical disk D and the optical pickup
device 142 to be in a predetermned initial state. Thus, the optical

"pi ckup device 142 is adjusted so that the optical axis thereof should be
inclined in the directiion perpendicular to the optical disk.

Before the information signal is read formthe optical disk D and then

reproducele radisl dsiew dRGtakather the optical adiislpyPadgubeihgPeaduced
is the standard-density di'sk Ds or the h?g%-density d#?kugh, baged on the

det ecti ofinel inatidn Wi the spindlecnsesor ] 8sts aitfifdtitie tdam ber st pickup unit
181 and the second pickup unit 182 of the optical pickup device 142 is
sel ect edsimpkifiied) appbra trieeuired diritvéefoptée cedn dbeslrdducedbas compared
with that for adjusting the inclination of the overall body of
the optical pickup. Therefore, a small-sized, low-cost and

power—saving disk drive apparatus can be obtained.

HOwever; the above conventional disk drive apparatus

does not accurately set a positionallrelationship between the
optical disk and the optical pickup to a predetermined initial
state. The above diék drive apparatus detects whether the
optical disk used for recording and/or reproducing information
has a high density or a low density. If the optical disk is a
high-density disk, the skew adjustment mechanism is operated to
perform the skew adjustment, and, if on the other hand the
optical disk is a standard-density disk, the skew adjustment
mechanism is stopped and the skew adjusting is not carried out.
Therefore, the conventional disk drive apparatus encounters the
problem of unsatisfactory reproduction upon exchange of the
optical disk from a high-density disk to a standard-density
disk.

The above-mentioned problem arises due to the
following causes. The causes will hereinafter be described with
reference to FIG. 35 to FIG. 37. FIG. 35 to FIG. 37 are
diagrams used tolexplain a relationship between an optical
pickup and én optical disk of the conventional disk drive
apparatus. In FIGS. 35 to 37, reference numeral 290 represents

a subchassis, reference numeral 291 represents a spindle motor



38 reproduced, thereby the node being changed to the first node or
the second node t.o set the skew servo on or off. Thus, the information
signal is reproduced. As shown in FIG 10, in step Sl1, when
receiving a signal fromthe | oading detection switch 133 for detecting
novenent of the disk tray 102 to the | oading position, a system controller

230 as.agsQtd® e RS sABOMakRiE! 530 0 MMERURYdhce numeral 292
represents a disk table attached to the rotational shaft of the
spindle motor 291. An optical disk D (a high-density disk Dh or
a standard-density disk Ds) is horizontally loaded on the disk

table 292 so as to be rotatable integrally therewith.

Moreover, an optical pickup device 293 for writing

and/or reading information to and/or from the optical disk D
loaded onto the disk table 292 is slidably attached to the
subchassis 290. The optical bickup device can be brought close
to and away from the disk table 292 in a state where an
objective lens 294 thereof is opposed to an information
recording surface of the optical disk D. A skew sensor 295 is
attached to the optical pickup 293 with facing upward. The skew
sensor 295 detects an inclination of the optical disk D.

Thus, as shoﬁn in FIG. 35, if the high-density disk Dh
is loaded onto the disk table 292 fixed on the rotation shaft of
the spindle motor 291, then the information recording surface is
inclined in a direction in which the high-density disk becomes
closer to the objective lens 294, as shown by a two-dot chain
line. At this time, as shown in FIG. 36, while the object lens
294 of the optical pickup device 293 is moved in a direction in
which it is brought away from the information recording surface,
the skew adjustment mechanism acts to incline the optical axis
of the object lens in a direction perpendicular to the
information recording surface. When the high-density disk Dh is
ejected, as shown in FIG. 37, the object lens 294 is held in a

state that it is inclined.



servo processor 231. Then, the processing prdceeds to step S2.

step S2, the servo processor 231 determ nes which optical disk Dis
nounted on the disk tray 102, based on the |evel of the output signal
t he skew sensor 183. Specifically, the skew sensor 183 emts
light to the optical di sk D and neasures atinme fromthe emssion to
reception of the o f d_L.i €

to the informatio o%ﬁl rslgig:%lggrE ace Jg%éd&sﬁi?ﬂg S é‘\gvgg;e:ﬁggrln ‘?

detectio
di st ance

In

from

roni
t he

ﬁl%kgﬂgigga%f%ﬁ&%h%ﬂ o .W%Lﬁﬁa%(’?f?%t 135ed alto Teeu e§ i th
the optiGahledhsh, Dh &Ik |RERIrinfinkBengeheshs %@dﬂﬁﬁn&wms smal | .

whether the inserted disk has a high density or a low density
similarly to the preceding processing. Since the disk loaded at

this time is the standard-density disk Ds, then the skew

adjustment mechanism is not operated. However, similarly to the -

high-density disk Dh, the an outer periphery side of the loaded
standard-density disk Ds is inclined downward due to a weight of
the disk.

However, since the standard-density disk Ds has a
recording pitch, a rotation speed, a physical disk structure and
so on which are different from those of the high-density disk
Dh, the inclination angles of the information recording surfaces
of the standard-density disk and the high-density disk relative
to the optical axis of the light beam are different from each
other.

Accordingly, if the standard-density disk is inserted
in a state that the inclination of the objected lens 294 has
already been adjusted so as to correspond to the high-density
disk Dh, then a harmful influence may occur. Specifically, the.
light beam irradiated from the objective lens 294 is prevented
from being focused on the information recording surface, and
hence a positional relationship between the standard-disk Ds and
the objective lens 294 is pfevented from being set in the most
satisfactory state for reproducing information recorded on the

standard-density disk Ds.



Based on the detection signal of the skew sensor 183, the servo processor
231 determ nes whether or not the |level of the detection signal is equal
to or larger than a predeterm ned value, and then determ nes whet her or
not the optical disk Dis nounted on the disk tray. If the optical disk D
is mounted on the disk tray, then the processing proceeds to step S4. |f

on_ the other hanghd he-dnitdvdntkoR 15 fife "BHIN/iRAy UF°GReR, then the

proceSS|ng proceeds to step S 39
problems. It is an ob]ect of the present invention to prov1de a

disk drive apparatus whlch, when an optical disk is newly loaded
thereto to record and/or. reproduce information thereon and/or
therefrom, returns a positional relationship between £he optical
disk and an.optical pickup device to it predetermined initial
state and then operates a skew adjustment mechanism if necessity
is caused, thereby making it possible to selectively employ
plural kinds of optical disks having different specifications
such as recording capacities or the like.
DISCLOSURE OF THE INVENTTION

A disk drive apbaratus according to the present
invention includes a disk table onto which an optical disk used
for recording and/or reproducing infofmation is loaded and which
is rotated by a spindle motor, an optical pickup device for
irradiating a light beam on the optical disk loaded onto the
disk table to thereby record and/or reproduce information on
and/or from the optical disk, a skew sensor for detecting
inclination of an optical axis of the light beam irradiated- from
the optical pickup device relative fo the optical disk loaded
onto the disk table, a skew control mechanism for adjusting the
inclination of the optical axis of the light beam relative to
the optical disk based on a detection output from the skew
sensor, a reference portion positioned in the vicinity of the
disk table and detected by the skew sensor, and a control means
for setting the skew control mechanism in a predetermined

initial state based on an output from the skew sensor based on



in step S3, the servo processor 231 transmts to the systemcontroller 230
data indicative of that the.optical disk D is not nounted on the disk
tray. Based on this data, the system controller 230 control the whol e disk
drive apparatus not to carry out further operations and gives an
information to that effect to a host conputer. On the ot her

hand, i nist&dtivh Jfhehecré®cPEREESHOFtionl. Moreoveks a aisrRadriwed for
novi ng the optical pickup device 142 to an innernost periphery of the

optical ahpdrdius adtord@ing’ tof €hd phésuntlrint@ntion 2héTuabstHedpskekup

nmovi ng nmechani sm 152. The feed notor drive unit 217 anplifies the received

signal atwhy housing an optical disk used for recording and/or
reproducing information and inserted into and ejected from an
apparatus body, a disk table onto which the optical disk is
loaded and which is rotated by a spindle motor, an optical
pickup device for irradiating a light beam on the optical disk
loaded onto the disk table to thereby record and/or reproduce
information on and/or from the optical disk, a skew sensor
provided in the optical pickup device for detecting inclination
of an optical axis of the light beam relative to the optical
disk, a skew control mechanism for adjusting the inclination of
the optical axis of the light beam relative to the optical disk
loaded onto the disk table based on a detection output from the
skew sensor, a reference member positioned in the vicinity of
the disk table, deteqted by the skew sensor and covering the
skew sensor so as to open and close the skew sensor, an opening
member provided in the disk tray for opening the skew sensor by
operating the reference member, and a control means for setting
the skew control mechanism in a predetermined initial state
based on an output from the skew sensor based on detection of
the reference member. Upon the disk loading, the opening member
operates the reference member to open the skew sensor, thereby
the skew control mechanism being set in its operable state.

A disk drive apparatus according to the present

invention includes a disk table onto which an optical disk used

for recording and/or reproducing information is loaded and which

10



drives the pickup feed nmotor 153. Thus, the optical pickup device 142 is
positioned at the innernost periphery of the optical disk D. Then, the
processi ng proceeds to step Sb. In step S5, the servo processor
231 carries out the control for adjusting (initializing) the positional
rel ati onship between the optical disk D and the optical pickup device 142

to be.ifs tistaticrlByeamspeddiei hoedr Stad optikeAl piekupydetri€e SE61 O
processor 231 transmits a signal used for the initialization to a skew
nmot or driswadidtingl@ dfightskeamcomttld opacival Yiskbloadélconkeveh®t or drive

unit 216 anplifies the received signal and then drives the skew notor 161
Mor e spedisk dable tion thesebyeréebatd tdred fgxt ireprodiuckeupnfdematioidéni s

" positioned at the innernost periphery of the

' and/or from the optical disk, a skew sensor provided in the
optical pickup device for detecting inclination of an optical
axis of the light beam irradiated from the optical pickup device
relative to the optical disk, a skew control mechanism for
adjusting the inclination of the optical axis of tﬁe light beam
relative to the optical disk based on a detection output from
the skew sensor, a reference portion positioned in the vicinity
of the disk table and detected by the skew sensor, a recording-
density detecting means for detecting a recording density of
information on the optical disk, and a control means for setting
the skew control mechanism in a predetermined initial state
based on an output from the skew sensor based on detection of
the reference portion and for carrying out a skew adjustment
control by the skew control mechanism based on a detection
signal from the recording-density detection mens only when a
density used for recording information on the optical disk is
high density.

Moreover, a disk drive apparatus according to the
present invention includes a disk table onto which an optical
disk used for recordiﬁg and/or reproducing information is loaded
and which is rotated by a spindle motor, an optical pickup
device for irradiating.a light beam on the optical disk loaded

onto the disk table to thereby record and/or reproduce

information on and/or from the optical disk, a skew sensor

11



optical disk D, the systemcontroller 230 carries out the skew control

t hrough the servo processor 231 based on the detection signal fromthe
skew sensor 183. Thus, the posture of the.

40 i opti cal pICkUp device 142 is adjusted so that the optlcal axes
of the objective |lenses 165, 166 should be perpendicular to the

i nf or mat s IR&PHd RheS bpt 3681 Opidkdp | dBVEICE ForPaeitBBeliigOinéEnation
of an optical axis of the light beam irradiated from the optical
pickup device relative to the optical disk, a skew control
mechanism for adjusting the inclination of the optical axis of
the light beam relative to the optical disk bésed on a detection
output from the skew sensor, and a control means for setting the
skew control mechanism in a predetermined initial state based on
an output from the skew sensor obtained based on detection of an
inner periphery portion of the optical disk loaded onto the disk
table.

Moreover, a disk drive apparatus according to the
present invention includes a disk table onto which an optical
disk used for recording and/or reproducing information is loaded
and which is rotated by a spindle motor, an optical pickup
device for irradiating a light beam on the optical disk loaded
onto the disk table to thereby record and/or reproduce
information on and/or from the optical disk, a skew sensor
provided in the optical pickup device for detecting inclination
of an optical axis of the light beam irradiated from the optical
pickup device relative to the optical disk, a skew control
mechanism for adjusting the inclination of the optical axis of
the light beam relative to the optical disk_based on a detection
output from the skew sensor, a control means for setting the
skew control mechanism in a predetermined initial state based on
an output from the skew sensor obtained based'on detection of an
inner periphery portion of the optical disk loaded onto the disk

table, and a kind discriminating means for discriminating a kind

12



optical disk D. ' As a result, the positional relationship between
the optical disk D and the first and second objective | enses 165, 166 is
set in the best state. In step S6, the servo processor 231 sets
the skew servo in its on-state. Specifically, based on the detection
signal fromthe skew sensor 183, the servo processor 231 transmts to the
skew DIGF (Hd WpeliRlall d1Bk184868 onh Whd"@iBY: chBlel OVahe doidiforiet ecti on
signal constant.” Then, the processing proceeds to step S/. I n

step S7,mddifs SRINRHR!,040S aEpRde LEANS MilstriitdifatiBhNgbouTRtof €hd ve unit
219 a signal-used for rotating the spindle notor 147 at a speed of a

rot at i orkindriidiscdindhating means, either of a first mode in which the

skew control mechanism is kept in the initial state and a second
mode in which the skew control mechanism adjusts the inclination
of the optical axis of the light beam based on a detection
output from the skew sensor.
BRIEF DESCRIPTION OF DRAWINGS

| FIG. 1 is a perspective view of an appearance of a
disk drive apparatus according to a first embodiment of the
present invention;

FIG. 2 is a perspective view showing a disk tray and
an internal structure of a chassis of the disk drive apparatus
shown in a perspective view showing an internal structure of a
disk tray and a chassis of the disk drive apparatus shown in
FIG. 1;

FIG. 3 is a plan view showing the internal structure
of a chassis of the disk drive apparatus shown in FIG. 1 when
the disk tray is in its initial state;

FIG. 4 is a front view showing the chassis of the disk
drive apparatus shown ih FIG. 1 when the disk tray is in its
initial state;

FIG. 5 is a plan view showing.the internal structure
of the chassis of the disk drive apparatus shown in FIG. 1 when
the disk tray is drawn to a loading position;

FIG. 6 is a front view showing the chassis of the disk

drive apparatus shown in FIG. 1 when the disk tray is drawn to a

13



standard for a CD player. The spindle notor drive unit 219 anplifies the
received signal and then drives the spindle notor 147. Thus, the optical
disk Dis rotated together with the disk table 149. At this tine, the
rotation velocity of the spindle notor 147 is detected, and based on the
detection, the servo control for setting the rotation of the optical disk
D at a. toadimgtpdsiteionyvel ocity (CLV) is carried out (a rotation

det ecting nechani smand so on, not shown). ~ Then, in step S8, the
system control | er FI80 Zoisrah sexpludmi clpergpeveliveWwieReshdding 223, 224 so
that their changeover contacts TCD are connected to their novable
cont act sfinge supperting frame to which a disk rotating mechanism and so

on are fitted and a second supporting frame supporting an

optical pickup device of the disk drive apparatus shown in FIG.

1; |

FIG. 8 is a cross-sectional view showing the first
supporting frame and the second supporting frame of the disk
drive apparatus shown in FIG. 1 in a state that a skew control
is carried out;

FIG. 9 is a block diagram showing a control circuit
unit of the disk drive apparatus shown in FIG. 1;

FIG. 10 is a flowchart used to explain a control
operation of the control circuit unit of the disk drive
apparatus shown in FIG. 1;

FIG. 11 is a flowchart used to explain the control
operation of the control circuit unit of the disk drive
apparatus shown in FIG. 1 and a specific operation carried out
when an optical disk having no disk kind discrimination data
recorded thereon is loaded;

FIG. 12 is a perspective view showing an appearance of
a disk drive apparatus according to a second embodiment of the
present invention in a state that a disk tray is projected;

FIG. 13 is a perspective view showing the appearance
of the disk drive apparatus shown in FIG. 12 in a state that the

disk tray is drawn;

FIG. 14 is a perspective view showing a disk tray and

14



41 processor 231 transmts to a |laser diode drive unit 220a a
signal used for making a | aser diode 18la of the first pickup wunit 181 for
CD emt light. The laser diode drive unit 220a anplifies the received
signal so that a level of emtted light should be a |evel suitable for
reproduction, and then nakes the |aser diode 18la emt |ight.

Laser |ighyisindibbelr’ 8 the dfs'aiviephalatus sheRdednepT®y ide first
obj ective lens 165 of the first pickup

FIG. 15 is a plan view showing an internal structure
of a chassis of the disk drive apparatus shown in FIG. 12 in a
state that the disk tray is drawn to a loading position;

FIG. 16 is a perspective view showing a lifting and
lowering frame and an optical pickup device of the disk drive
apparatus shown in FIG. 12;

FIG. 17 is a perspective view showing the chassis and
a loading drive mechanism of the disk drive apparatus shown in .
FIG. 12;

FIG. 18 is a longitudinal cross-sectional view showing
the chassis and the disk tray of the disk drive apparatus shown
in FIG. 12 in a state that the disk tray is ejected;

FIG. 19 is a longitudinal cross-sectional view showing
the chassis and the disk tray of the disk drive apparatus shown
in FIG. 12 in a state that the disk tray is in its loading
state; _

FIG. 20 is a cross sectional view cut along aline X-X
in FIG. 22 used to explain a skew control mechanism of the disk
drive apparatus shown in FIG. 12;

FIG. 21 is a cross sectional view cut along aline Y-Y
in FIG. 22 used to explain the skew control mechanism of the
disk drive apparatus shown in FIG. 12;

FIG. 22 is a bottom view showing the skew control
mechanism of the disk drive apparatus shown in FIG. 12;

FIG. 23 is an exploded, perspective view showing the

skew control mechanism of the disk drive apparatus shown in FIG.
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unit 181, irradiated on the information recording surface of the optical
disk D, and then reflected by the information recording surface thereof. A
| evel of the reflected light is varied depending upon existence or absence
of a pit, for exanple, previously fornmed on the information recording
surface of the optical disk D. Though not shown, returning light is

separ ategla; by a beamsplitter, and then nade incident on a photodetector.
The phot odetector outputs .a RF (high frequency) signal corresponding to a
li ght anount of tpgcteRdrfsng diddtview showing ASsdidescdin  forheimpiiheal

pi ckup device 11142 outputs the RF signal corresponding to the information
(data) rskewdeohtrol wechapismabfdthé disK hdrio iapparatasushdeni tr BIG. al so
12;

FIG. 25 is a block diagram showing a control circuit
unit of the disk drive apparatus shown in FIG. 12;

FIG. 26 is a flowéhart used to éxplain a control
operation of the control circuit unit of the disk drive
apparatus shown in FIG. 12;

FIG. 27 is a flowchart used to explain another example
of a control operation of the control circuit unit of the disk
drive apparatus shown in FIG. 12;

FIG. 28 is a graph showing a relationship between a
distance from a disk center and a disk inclination angle with
respect to an optical disk according to the present invention;

- FIG. 29 is a plan view showing a disk drive apparatus
according to a third embodiment of the present invention and
also showing an elevation frame, a disk table, an optical pickup
device, a skew sensor, and a reference member;

FIG. 30 is a side view showing the elevation frame,
the disk table, the optical pickup device, the skew sensor, and
the reference member of the disk drive apparatus shown in FIG.
29; "

FIG. 31 is a plan view showing a disk drive apparatus
according to a fourth embodiment of the present invention and
also showing a disk tray, an elevation frame, a disk table, an

optical pickup device, a skew sensor, and a reference member in
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outputs a focus error signal and a tracking error signal by a so-called
astigmatismnethod, a differential anplification nethod and the |ike other
than the RF signal. In step S9, since optical pickup device 142
is noved to the innernpst periphery of the optical disk D, i.e., a
position where a TOC (table of contents: index) is recorded, the optical

Zizckup_c@\gﬁelﬁzdg_gkpggsefgcfgd;si gnal corresponding to

FIG. 32 is a side view showing the disk tray, the
elevation frame, the disk table and so on of the disk drive
apparatus shown in FIG. 31 in a disk ejected state; _

FIG. 33 is a plan vieﬁ showing the disk tray, the
elevation frame, the disk table and so on of the disk drive
apparatus shown in FIG. 31 in a disk ejected state;

FIG. 34 is a side view showing the disk tray, the
elevation frame, the disk table and so on of the disk drive
apparatus shown in FIG. 31 in a disk loading state; |

FIG. 35 is a diagram showing a disk drive apparatus
according to the prior art and used to explain a state that an
optical pickup device thereof is moved toward an inner periphery
of an optical disk again;

FIG. 36 is a diagram showing the disk drive apparatus
according to the prior art and used to explain a state that an
optical pickup device thereof is moved toward an outer periphery
of the optical disk again; and

FIG. 37 is a diagram showing the disk drive apparatus
according to the prior art and used to explain a state that the
optical disk is removed.

BEST MODE FOR CARRYING OUT THE INVENTION

A disk drive apparatus according to the present
invention will hereinafter be described with reference to the
accompanying drawings, by way of example.

[Outline of first embodiment of disk drive apparatus]

A disk drive apparatus of the first embodiment is a

17



the TOC to an RF signal anplifier 22la. \Wen receiving the signal, the RF
signal anplifier 22la equalizes a waveformof this signal and anplifies
the signal, supplying it through the changeover switch 222 to-a binarizing
circuit 225. The anplifier also supplies the focus error signal and the
tracking error signal to the servo processor 231. Thus, the

bi nar 21 agsRie£ay (AR SRRHALISTNIBNEEN P e GialtRhadisgri m nating

the RF signal and sSupplies the reproduced to a déco

?gg?ggtcgﬁﬁ?gﬁiﬁgﬂ sﬁy?? g%ﬁ?g%?g?ﬁf&%g&%ﬁg%@%go ﬁged data is
the dat aoptiecalk shisus )1 hdvinghdif€erehb erécordii Chpdrtitiesc! udes a kind
automatically loads the optical disk onto an apparatus body by a
disk tray, and reproduces (reads) information recorded on the
optical disk.

A disk drive apparatus 100 can employ a standard-
density disk Ds as a first optical disk ﬁaving a standard
recording density (a first recording density) such as a CD, a
CD-ROM or the like having a diameter of 12 cm and a high-density
disk Dh as a second optical disk having a higher recording
density (a second recorqing denéity) as compared with that of
the first optical disk, such as a DVD, an HD-CD or the like
similarly havingla diameter of 12 cm, and can automatically
discriminate the recording density of the loaded optical disk to
reproduce the optical disk. |

As shown in FIG. 1 and FIG. 2, the disk drive
apparatus 100 has a disk tray 102 which is horizontally moved
from an inside of an apparatus body 105 to an outside fhereof
and vice versa. The disk tray 102 has a disk holding portion
103 having a concave shape at its upper surface. The standard-
density disk Ds or the high-density disk Dh reproduced by this
disk drive apparatus is housed with being mounted on a bottom
surface of the disk holding portion 103 of the disk tray 102.

As shown in FIG. 2, when the disk tray 102 is drawn toward an
outside of the apparatus body 105, the disk holding portion 103

is opposed to a front of the apparatus body 105, and then the
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di scrimnation data used for discrimnating a kind of the optical disk D
Mor eover, when the a nornmal reproduction is carried out after term nation
of the determination of the optical disk D described |ater on, the decoder
226 outputs the reproduced data to the host conputer. In step
S10, the systemcontroller 230, based on the disk kind discrimnation data

supp! | edddiptdlaciReegenidRops St g Hanley ALsRObN8en o i cal di sk

D | oaded onto the disk table 149 at present is the standard-density disk
Ds (or 1dmidd @iadereictrddi sk Dh). |f the optical disk to be discrimnated
I's the high-density disk Dh, then the second node is selected and then the

processi ng proceenbei otlsd aiptibal disknD ibeloaded, handslidwn dinsFIGQ Re

di scrimnated is the standard- .
the disk tray 102 is drawn to a front of the apparatus body 105,
and then the standard-density disk Ds or the high-density disk
Dh to be reproduced is mounted on the disk holding portion 103.
Thereafter, the disk tray 102 is pushed toward an inside of the
apparatus body 105 by pushing a front surface portion 102a of
the disk tray, thereby the disk tray 105 operating a loading
switch, not shown, provided in the apparatus body 10S5.

When the loading switch is operated, the disk tray 102
is horizontally drawn toward the inside of the apparatus body
105 through a tray slot 104 provided through a front surface
panel 107 of the apparatus body 105 by an operation of a loading
drive mechanism described later on. When the disk tray 102 is
completely housed in the apparatus body 105 as shown in FIG. 1,
the optical disk D held by the disk holding portion 103 is
automatically horizontally loaded onﬁo a disk table rotated by a
spindle motor.

When a reproduction command signal is input to the
disk drive apparatus from a host computer the optical disk D is
loaded, the spindle motor starts to rotate the standard-density
disk Ds or the high-density disk Dh mounted on the disk table at
a constant linear velocity (CLV) or a constant angular velocity
(CAV). Together with commencement of the rotation of the
optical disk D, an optical pickup device starts being driven.

The optical pickup device emits a light beam from its light
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density disk EB; t hen the fifst node is selected and then the processing
proceeds to step Sl1. 43
In step S11, the systemcontroller 230 transmits to the servo processor
231 data indicative of that the optical disk D |loaded onto the disk table
149 is the standard-density disk Ds such as the CD, the CD-ROM or the
| i ke. Baosdtcensuthsasgaaasemimonductor laser or the like for scanning an
~ information recording surface of the optical disk D and thereby
reads out information data recorded on the optical disk D.
When desired information data recorded on the optical
disk D is reproduced and then an eject command signal is input
to the disk drive apparatus from the host computer or an eject
button 108 provided at the front surface panel 107 is pressed,
the loading mechanism is driven to move the disk tray 102 in an .
ejection direction from the tray slot 104 toward a front of the
apparatus body 105. This eject operation is completed when the
disk holding portion 103 is brought into a state that it is
drawn to the front of the apparatus body 105.
[disk tray and loading mechanism]l
A disk tray 102 and a 16ading mechanism 106 for the
disk tray 102 for moving the disk tray 102 from an outside of
the apparatus body 105 to an inside thereof and vice versa will
hereinafter be described.
The disk tray 102 moved by the loading mechanism 106
from the outside of the apparatus body 105 to the inside thereof
and vice versa is formed of a synthetic resin material and has,
as shown in FIG. 2, a 1ong-aperture-éhaped bottom-surface
opening 110 formed through a portion of the disk holding portion
103 from its center portion to its rear end portion side
positioned on the inner side of the apparatus body 105. When
the disk tray 102 is moved to a reproduction position in the

apparatus body 105, the disk table forming the disk drive unit

and the optical pickup device are opposed to the inside of the
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servo processor 231 keeps the skew notor drive unit 216 in its state set
by adjustnent in step S5 regardl ess of the value of the detection signal
fromthe skew sensor 183 and stops the skew servo. On the ot her
hand, i'n step S12, the systemcontroller 230 transmits to the servo
processor 231 data indicative of that the optical disk D | oaded onto the

di sk t abbetidfi-dertdte Wpdhingdengity di sk Dh such as the DVD, the HD-CD or
the Iike. Based on the data, the servo processor 2311 keeps the skew servo

in its on-state oRé. QisRUIG1ding Poriiond103nBEOLLEr d¥sk Ukdy AP ds Si gnal
used for rotating the spindle notor 147 at a speed of a rotation nunber

whi ch i sformédrsaras fuar halve BVRizdbsebfidierntefors 1ildingothe obpeicZB0

controls the three changeover swtches , -
disk D having a diameter of 12 cm and to further have an
auxiliary disk holding portion 103a provided the inner side of
the disk holding portion 103 with having a small diameter and
the same center as that of the disk holding portion for holding
an optical disk having a diameter of 8 cm. The auxiliary disk
holding portion 103a is formed by providing a concave portion at
the bottom surface portion of the disk holding portion 103.

A pair of left and right guide rails 109 are formed at
both side portions, which are opposed to each other and are in
parallel to the movemenf direction, of the disk tray 102
integrally therewith. Moreover, a rack gear 111 for meshing
with a feed gear 118 of the loadiﬁg mechanism 106 is provided at
one side portion of the bottom surface side of the disk tray
102. A chassis 114 formed by punching a thin metal plate and
then bending a punched piece is disposed in the apparatus body
105.

As shown in FIG. 2, a pair of left and right guide
rails 109 of the disk tray 102 are supported by a plufality of
tray gquide portions 115 formed of synthetic resin and fitted to
insides of left and right side boards 1l4a, 114b, opposed to
each other, of the chassis 114. The disk tray is guided by the
these tray gqguide portions 115 and thereby moved in a direction

in which it is brought to the inside and the outside of the

apparatus body 105. As shown in FIG. 2 and FIG. 3, the loading
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222, 223, 224 so that their switch contacts TDV should be connected to
their novabl e contacts, respectively. Then the processing proceeds to step
S13. In step S13, the data is reproduced in response to the kind
of the optical disk D. Specifically, if the optical disk D |oaded onto the
di sk table 149 is the high-density disk Dh, then the servo processor 231
transm tmechamigmall 06s €6xrf povimdg i €lge tdisk asgr 10R0dechSehe foitside of
hi gh-density disk emt the light through the changeover switch 223 to the
| aser ditdee ahparatusi bodf2D@5 b ethesiarsidieothetteofeandi vidOverselidies the
recelvec]liisposed on a front surface side positioned on the side of the
tray slot 104 of the chassis 114 disposed in the apparatus body
105.
As shown in FIG. 3 and FIG. 4, the loading mechanism
106 has a loading motor 116 fitted to a front-surface side
bottom surface of the chassis 114, and a tray feed gear 118
engaged with a drive gear 117 fitted to a rotation shaft of the
loading motor 116 and rotated by the loading motor 116. The
drive gear 117 meshes with a first linkage gear 118a formed
integrally with the tray feed gear 118 to thereby transmit a
rotation force of the loading force to the tray feed gear 118.
The tray feed gear 118 is linked to the disk tray 102
by engaging a second linkage gear 118b provided integrally with
the gear 118 and having the 1argést diameter with the rack gear
111 of the disk tray. Accordingly, the disk tray 102 is moved
to the -inside and outside of the apparatus body 105 through tray
feed gear 118 by driving the loading motor 116.
As will be described later on, the loaqing mechanism
106 has a swinging gear 122 for moving a lift and lowering
operation plate 121 for lifting up and down a spindle motor
forming a disk drive unit 120 fitted to the chassis 114. The
swinging gear 122 is rotatably fitted to one ehd side of a
swinging lever 123 which is rotatable around a supporting shaft

119 provided at a longitudinal-direction middle potion thereof,

and the tray feed gear 118 is rotatably supported by the
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signal so that the level of the em ssion |ight should be a level suitable
for the reproduction, and then nakes the |aser diodes 182a emt |ight.

If the optical disk D I|oaded thereonto is the standard-density disk Ds,
then the servo processor 231 carries out the above operation in step S8.
Moreover, it is needless to say that, based on the focus error signal and
the trackigpb iy shairgnahgsupplied through the changeover swtch 222, the
servo processor 231 transmts a control signal to a two-shaft drive

Moreover, the swinging gear 122 is linked to the tray
feed gear 118 by engaging a linkage gear 124 provided integrally
with the swinging gear 122 and having a small diameter with a
third linkage gear 118c provided integrally with the tray feed
gear 118. As a result, the loading motor 116 is driven to
rotate the tray feed gear 118, and then the swinging gear 122 is
rotated around the tray feed gear 122 in response to the
rotation direction of the tray feed gear 118 with being in
contact with an outer periphery of the tray feed gear. Thus,
the swinging lever 123 is rotated around the supporting shaft
119 in the direction shown by an arrow Rl or an arrow R2 in FIG.
3.

A fan-shaped gear 125 engaged with the rack gear 111
provided on one side of a base end portion side of the lifting
and lowering operation board 121 is provided on one side of a
middle portion of the swinging lever 123. As a result, the
swinging gear 122 is rotated in the direction shown by the arrow
Rl or the arrow R2 in FIG. 3, thereby the lifting and lowering
operation board 121 being moved in the direction shown by the
arrow Rl or the arrow R2 in the same figure in response to the
rotation direction of the swinging gear. |

As shown in FIG. 4, an inclined cam groove 126 is
provided at an erect piece 12la formed at the so as to be
erected perpendicularly to the bottom surface of the chassis
114.The inclined cam groove 126 is formed so as to be inclined

upward to the right as shown in FIG. 4, and a lifting and
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unit 218a or a two-shaft drive unit 218b so that the |levels of the focus
error signal and the tracking error signal should be set to O, for
effecting the focus servo and the tracking servo. In step S14,
when a-user carries out an operation for finishing reproduction of the
data, the systemcontroller 230 transmts a control signal for term nation

of repr OiBﬁéi:i?ﬂ? ?pex}él?:lo??@i@l AP9C8ESLhe 2Bdaditlf INdidN010%S9E 231
outputs a nt signal to the spindle notor drive unit 219 to stop the

rotati ong®idabBy Sdhqulc Bl thé/ inelined! Gath Sgrosk@l I dlccordinglyl o the
feed nmotor drive unit™ 217 to finish a reproduction operation of the

optical phekuphdelifieingtZand lowering Spbsativn ddardilal tizsnemovedyin

therewith, the system _
the direction shown by an arrow S1 or an arrow S2 in the figure,
the lifting and lowering operation pin 127 is moved along the
inclined cam groove 126 and the spindle motor on the disk drive
unit 120 side is moved in the upward or downward direction so as
to be brought close to or away from the disk tray 102 moved on
the chassis 114. .

The operation of the lifting the spindle motor up and
down is carried out in a state that the disk tray 102 is housed
in the apparatus body 105. The reason for this is to prevent
the disk tray 102 from colliding with the spindle motor while
the disk tray 102 is being moved toward the spindle motor. For
this end, rotation of the swinging lever 123 for moving the
lifting and lowering operation board 121 is restricted in
response to the movement position of the disk tray 102.

This restriction of the rotation of the swinging lever
123 is carried out by a lock lever 128 rotated by the disk tray
102. As shown in FIG. 3 and FIG. 5, the lock lever 128 is
supported by the supporting shaft 129 planted on the chassis
114, and can be rotated around the supporting shaft 129. The
lock lever 128 is biased in a direction in which a lock portion
128a provided at its tip end is engaged with an engagement
portion 123a provided at the other end side of the swinging
lever 123, by a torsion coil spring 130 having a center coil

portion wound around the supporting shaft 129, its one arm
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controller 230 outputs a control signal for releasing the |oading state to
the | oading drive nechanism 106, and the optical disk Dis detached from

the disk table 149 by the above

reverse operation of the |oading notor

116

and the like to be nounted on the disk tray 102. Then, the disk tray 102
Is drawn and the disk holding portion 103 is exposed to the front of the

45

portion engaged with the chassis 114.

When the disk tray 102 is moved to a loading position
in the apparatus body 105, a press pin 128b planted on a base
end side of the lock levér 128 is pressed by a pressing portion
132 provided on a front-surface side of one side of a bottom
surface side of the disk tray 102. As a result, the lock lever
128 is rotated against a sprig force of the torsion coil spring
130, thereby the locking of the locking portion 128a engaged
with the engagement portion 123a of the swinging lever 123 being
released.

aAs described above, when the locking of the lock lever
128 is released b& movement of the disk tray 102 into the
apparatus body 105, the swinging lever 123 is rotated by
rotation of the tray feed gear 118, and then moves the lifting
and lowering operation board 121. When the lifting and lowering
operation board 121 is moved, the lifting and lowering operation
pin 127 is moved along the inclined cam groove 126 between the
lower position shown in FIG. 4 and its upper position shown in
FIG. 6.

There are disposed on the chassis 114 a loading
detection switch 133 for detecting movement of the disk tray 102
to the locking position in the apparatus body 105 to stop the
drive of the loading motor 116, and a lifting and lowering
operation board detection switch 134 for detecting a movement
position of the lifting and lowering the lifting and lowering

board 121.
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and then the state that the optical disk D can be drawn is set. _
There nmay be enpl oyed such an arrangement that after the processing in
step Sl4, the processing sinmlar to that in step S5 is carried out and the
- ejecting operation for ejecting the optical disk Dis carried out,
thereafter the optical pickup device 142 bflng alraystbrougpttkn its
initial . dri s3I N the above specific explanation o e
operatfoﬁ?i%g dfgvzggﬁﬂ%d that the disk kind discrimnation data used for

discrimnating t henerecwgis{be doddepled!isslisk RAVROUALY 15600 dsd as the
TOC on the optical disk D. A specific operation carried out en the disk

kind di swhichnehe wpteliaial idiskob (EBEO5ESAdRRd ARy @isxdiDekolP he! be
described with reference
high-density disk Dh) conveyed into the apparatus body 105 with
being held by the above disk tray 102 is loaded and which
reproduces information recorded on the optical disk D.

As shown in FIG. 2, the disk drive unit 120 is
disposed in the apparatus body 105 with being supported by the
chassis 114. The disk drivé unit 120 has, as main elements, a
disk rotating mechanism 141 onto which the optical disk D
conveyed into the apparatus body 105 through the disk tray 102
and which rotates the optical disk, an optical pickup device 142
for scanning the information recording surface of the optical
disk D rotated by the disk rotating mechanism 141 by a light
beam to read the information recorded thereon, and a disk
.clamper 143 for clamping the optical disk D mounted on the disk
table 149 of the disk rotating mechanism 141 in cooperation with
the disk table 149.

As shown in FIG. 7, the disk rotating mechanism 141 is
fitted to a first supporting frame supported by the chassis 114
so as to be inclined in the vertical_direction. The optical
pickup device 142 is independently fitted to a second Supporting
frame 145 supported by the first supporting frame 144 so as to
be inclined in the vertical direction. As shown in FIG. 2, the
disk clamper 143 is fitted to an upper portion of the chassis
114 so as to bridge the chassis.

As shown in FIG. 7, the first supporting frame fitted
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to FIG 111 .which is a flowhart therefor. _ In step S21, the
systemcontroller 230 controls the servo processor 231 and the three
changeover w tches 222, 223, 224 to operate the disk drive apparatus 100
in the CD node which is the first node. Specifically, the servo processor
231 rotates the spindle notor 147 at the same speed as that used for the

CD, nekagp e @SR’ rétadend Sdecieifdsn 19t isaﬁarﬁéanﬁgtguﬁélﬁng? hanrggaver
contacts TCD of the three changeover sw tches 222, 23, 224 to their

novabl e piElagplatet §6r bbyd s@tperiphidiall pokiong ofeavpunthéd pivtest at e.
In step S22, the systemcontroller 230 transmts a conmand for detecting a
f ocus diddvarwaxrdgf sbhasf toshawdj®atecimngudiax shapefl tDheffixdt pi ckup unit
181 to the servo processor
supporting frame 144 has an opening portion 146 which is formed
at its center portion and through which the optical pickup
device 142 fitted to the second sﬁpporting frame 145 is exposed.
'The disk rotting mechanism 141 is fitted to a front end side of
the first supporting frame 144, i.e., a side positioned on the
tray slot 104 side when the first supporting frame 144 is
disposed in the apparatus body 105 with being supported by the
chassis 114. '
The disk rotating mechanism 141 has the spindle motor
147, the disk table 149 fitted to a tip end portion of the
rotation shaft 148 of the spindle motor 147, and so on. A
centering member 150 with which a center aperture d of the
optical disk D mounted on the disk table 149 is engaged is
fitted to an upper-surface center portion of the disk table so
as to be capable of moving forward and backward in the shaft
direction of the rotation shaft 148. A fitting plate 151 fixed
on a lower end portion of the spindle motor 147 is fitted to the
first supporting frame 144 with-the rotation shaft 148 being set
perpendicular to the first supporting frame 144, thereby the
disk rotating mechanism 141 being planted on the.first
supporting frame 144.
A pickup moving mechanism 152 for bringing the optical

pickup device 142 supported by the second supporting frame 145

close to or away from the disk table 149 is disposed at one side
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231. Thus, the servo processor 231 outputs through the

46 changeover switch 224 to the two-shaft drive unit 218a a signa
having a | evel linearly changed such'that the objective lens 165 is
gradual |y brought close to or away fromthe optical disk D. At

this tinme, the servo processor 231 nonitors the focus error signa
supplied thereto through the changeover

portion of the first supporting frame 144. The pickup moving
mechanism 152 has a feed motor 153 and first, second and third
drive gears 154, 155 and 156 rotated by the feed motor 153 and
linked to one another so as to be capable of transmitting power.
The first drive gear 154 is linked to a drive gear 157 fitted to
a drive shaft of the feed motor 153, and the third drive gear
156 is linked to a rack gear 158 provided in the optical pickup
device 142.

As shown in FIG. 7, a skew control mechanism 160 for.
rotating the second supporting frame 145 in the upward and
downward direction to control inclination thereof relative to
the optical disk D is provided on the rear end side of tﬁe first
supporting frame 144 which is opposed to the front end side
where the disk rotating mechanism 141 is fitted.

The skew control mechanisﬁ 160 has a skew motor 161, a
cam gear 162 rotated by the skew motor 161, and so on. The skew
motor 161 and the cam gear 162 are fitted to a fitting plate 163
fixed on a rear end side of the first supporting frame 144 so as
to be planted thereon. Specifically, the skew motor 161 is
provided so that a shaft center line of a rotation shaft 164
thereof should be perpendicular to a shaft center line of a
rotation shaft 164 of the spindle motor 147. Therefore, the
shaft center line of the rotation shaft 164 of the skew motor
161 is also perpendicular to an optical axis of a first
objective lens of the optical pickup device 166 and an optical
axis of a second objective lens 166 thereof.

The cam gear 162 is rotatably supported by a
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222 and detects a |level of the signal supplied therefrom to the

two-shaft drive unit 218a and obtai ned when the level of the focus error
beconmes 0. the servo processor 231 supplies the systemcontroller
ata indicative of the level, i.e., a data indicative of the focus
e of the objective lens 165 fromthe information recordi ng nmedi um
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ing proceeds to step S24. If on the ot hand 1t “i s
the skew motor 161l. A continuously arc-shaped cam groove 168 is

formed through a rear-surface side main surface of the cam gear
1162. The cam groove 168 has such a spiral shape that the
rotation center of the cam gear 162 is employed as a center of
the spiral and a radius of the spiral is gradually increased
from one end side to the other end side. As shown in FIG. 8, an
engagement pin 170 projectingly provided on a rear-end side end
surface of the second supporting frame 145 is slidably engaged
with the cam groove 168.

As described above, the lifting and lowering operation
pin 127 engaged with the inclined cam groove 126 of the lifting
and lowering operation board 121 disposed on the chassis 114 is
projectingly provided on a substantial center portion of a front
end side end surface of the first supporting frame 144. As
shown in FIG. 7, insulator fitting portions 171, 172 are
provided on both sides of the rear end side of the first
supporting frame 144. Insulators 173, 174 formed of elastic
members made of rubber are fitted to the insulator fitting
portions 171, 172. The insulators 173, 174 are supported by
supporting shafts 173a, 174a planted on the chassis 144, thereby
the first supporting frame 144 being elastically supported on
the chassis 114.

As described above, the first supporting frame 144 is

supported at their both sides of the rear end side on the
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determ ned that the data has a value smaller than the predeterm ned val ue,
then the processing proceeds to step S26. In step S25, the system
controller 230 determnes that the optical disk D nounted on the disk tray
102 is"the standard- density disk Ds such as the CD or the |like. Then, the
processi ng proceeds to step S13 in the flowhart showmn in FIG 10, and

e R, A" ERESRAn & 4% U SHNALCEE DT €74 HLLR Gl oo

a7 - elastically displaced, the lifting and lowering operation pin
127 on the front end side is engaged with and supported by the
inclined cam groove 126 of the lifting and lowering operation
board 121. When the lifting and lowering operation board 121 is
moved in the direction shown by the arrow S1 or S2 in FIG. 3 and
the lifting and lowering operation pin 127 is moved in the
upward and downward direction along the inclined cam groove 126,
the first supporting frame 144 is rotated in the upward and
downward direction with employing the pair of insulators 173 and
174 as fulcrums. As a result, the disk rotating mechanism 141
fitted to the front end side of the first supporting frame 144
is lifted and lowered relative td the disk tray 102.

Similarly to the first supporting frame 144, the
second supporting frame 145 to which the optical pickup device
142 is fitted is formed by punching a thin metal plate to bend a
punched piece downward, so as to have a rectangular shape. The
second supporting frame 145 has a substantially rectangular-
shaped opening portion formed at its center portion so as to be
used for disposing the optical pickup device 142 therein.

THe optical pickup device 142 fitted to the second
supporting frame 145 has an optical block 176 in which an
optical device is housed, and, as shown in FIG. 7, a guide shaft
177 for supporting the optical pickup device 142 and guiding it
in the movement direction is provided on one side of the optical
block 176. A guide supporting portion 178 having a traverse U-

shaped cross section and engaged with a periphery of the opening
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230 controls the servo processor 231 and the three changeover swtches
222, 223, 224 to operate the disk drive apparatus in the DVD node which is
the second node. Specifically, the servo processor 231 rotates the
spindle notor 147 at the sane speed as that used for the DVD, nekes the

| aser diode 182a emt light, and connects the changeover contacts TDV of

the thr gRrHien0a9seis provEdes o 4he? dthet?$ibie theréofMOEpdsed @Y aCL S,

thereby  setting the tracking servo in its on-state. Then, the processing
proceedssiide sihepeSRhe guide shaft LB EAsSEittede system control ler 230

transmts a

The guide supporting portion 178 is engaged with the
periphery of the opening.portion 175 both ends of the guide
shaft 177 are supported by supporting pieces 179, 180 provided
on the second supporting frame 145, thereby the optical pickup
device 142 being capable of moving in the direction parallel to
the guide shaft 177 with reference to the guide shaft 177.
Moreover, a rack gear 158 extended in parallel fo the guide
shaft 177 is fitted to an outer side of the side where the guide
shaft 177 of the optical block 176 is fitted.

In a state that the second supporting frame 145 is
supported by the first supporting frame 144, the third drive
gear 156 of the pickup moving mechanism 145 is engaged with the
rack gear 158 so as tolbe capable of transmitting power.
Accordingly, the feed motor 153 of the pickup moving mechanism
152 is driven and consequently the rotation force of the feed
motor 153 is transmitted through the first drive gear 154, the
secénd drive gear 155 and the third drive gear 156 to the rack
gear 158, thereby the optical pickup device 142 being moved in
the direction shown by an arrow Tl or T2 in FIG. 7.

Specifically, in a state that the second supporting
frame 145 is supported by the first supporting.frame 144, the
optical pickup device 142 is moved, in response to the rotation
direction of the feed motor 153, in the direction in which is

brought close to or away from the disk rotating mechanism 141,

and then moved in the radius direction of the optical disk D
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command for detecting a focus distance of the second objective I|ens 166 of
the second pickup unit 182 to the servo processor 231. Thus, the servo
processor 231 outputs through the changeover switch 224 to the two-shaft
drive unit 218b a signal having a level linearly changed such that the
objective lens 166 is gradually brought close to or away fromthe optical
di sk D, I.s ti he servo processor 231 nonitors the focus

Srror :si]@ﬁ'"‘léqedsleﬁﬁpﬁégé[]ﬂﬁ]ét%ﬁﬂﬁt c;;;?_g?ndt hﬁ ch?ngeover ﬁvvitch ZﬁZf ang _
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i ndi catiV
of pickup units 181, 182 provided independently with each other,

in order to make it possible to selectively reproduce the
standard-density disk Ds having a standard recording density
such as a CD or the like and the high-density disk Dh having a
higher recording density such as a DVD or the like. The first
pickup unit 181 of the optical pickup device 142 has an optical
system and a laser light source optimized for the standard-
density disk Ds having the first recording density, and the
second pickup unit 182 thereof has an optical system and a laser
light source optimized for the high-density disk Dh having the
second recording density.

If the disk is the standard-density disk Ds, then a
light beam emitted from each of the laser light sources of the
pickup units 181, 182 passes through the first objective lens
165 and then.is irradiated on its information recording surface,
gnd if the disk is the high-density disk Dh, the light beam
passes through the second objective lens 166 and then is
irradiated on the information recording surface thereof.

The optical pickup device 142 is arranged such that
the second objective lens 166 thereof is disposed so that its
extended line in the movement direction should substantially
agree with the rotation center of the disk table 149 and such
that the first objective lens 165 is offset an a constant angle.

The reason for this arrangement is that a light beam emitted
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level, i.e., a data indicative of the focus distance of the objective |lens
166 fromthe information recording nmediumof the optical disk D. Then, the
processi ng proceeds to step S28. In step S28, the system

control ler 230 deternmines whether or not the data indicative of the
di stance and supplied ' from

: 48
o o PIREE SRR, st Sl ol ben e dBLAR Tt ance. 1T 11 1
information recording surface of the high-density disk Dh can

scan the recording track thereon with high accuracy.

A skew sensor 183 foimed of a light emitter and a
photosensor is mounted on an upper surface of the optical block
176 of the optical pickup device 142. The skew sensor 183
detects whether or not the optical disk D is mounted on the disk
table 149, and, when the optical disk D is loaded onto the disk
table 149, adjusts (initializes) a positional relationship
between the optical disk D and the optical pickup device 142 in
its predetermined initial state, i.e., adjusts the relationship
so that the optical axes of the first and second objective
lenses 165, 166 of the optical pickup device 142 should be
substantially perpendicular to a horizonal mount surface of the
disk table 149. Thus, the positional relationship between the
optical disk D and the first and second objective lenses 165 and
166 can be set in its bet state.

Moreover, the skew sensor 183 discriminates whether
the optical disk loaded onto the disk table 149 is the standard-
density disk Ds or the high-density disk Dh, and outputs a
signal used for carrying out a skew control when the loaded
optical disk D is the high-density disk Dh.

Specifically, the skew sensor 183 measures a time from
reflection on the optical disk D of the light emitted from the

- light emitter to reception thereof by the photosensor, and,
based on the measurement, determine whether or not the optical

disk D is mounted on the disk table 149. When the optical disk
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t he di stance has a value within a'predeternined range, then the processing
proceeds to step S29. If on the other hand it is determned that the data
does not have a value within the predeterm ned range, then the processing

proceeds to step S31. In step S29, the servo processor 231
outputs to the systemcontroller 230 a data indicative of the |evel of the
si gnal
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Since the thickness of the standard-density disk Ds is different
from that of the high-density disk Dh, consequent difference
between light receiving amounts of the disks makes it possible
to easily discriminate one of the disks having different
fecdrding densities.

When the optical disk D loaded onto the disk table 149
is the high-density disk Dh, the skew control is carried out
based on the detection signal from the skew sensor 183.

As shown in FIG. 7, a pair of supporting ins 184, 185

projected outward are provided at middle portions of both side
surfaces, in parallel to the movement direction of the optical
pickup device 142, of the second supporting frame 145 mounted
with the skew sensor 183 and the optical pickup device 142. The
pair of supporting pins 184, 185 are inserted through insertion
apertures 1889, 189 provided through both side walls 186, 187,
opposed to each other, of the first supporting frame 144. Thus,
s shown in FIG. 8, the second supporting frame 145 is supported
by the first supporting frame 145 so that it can swing in the
upward and downward direction. An engagement pin 170
projectingly provided on a rear-surface side end surface of the
second supporting frame 145 is engaged with the cam groove 168
of the cam gear 162 of the skew control mechanism 160.

As described above, the cam bear 162 is rotated by the

skew motor 161 and the engagement pin 170 is moved along the cam
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processi ng proceeds to step S30. If on the other hand it is determ ned
that the data does not have a value within the predeterm ned range, then
t he processing proceeds to step S3. In step S30, the system
controller 230 deternmines that the optical disk D |oaded onto the disk
table 149 is the high- density disk Ds such as the DVD or the |ike. Then,

Lhe . D RBEPHer R SBRERT, i R 15 bOE FLEEUROY SPRINAT LS 10
0 oLeP it AR/ Breh BT ) ey ehg! BbAS! bent iy Rt O o P
Zit gﬂdgﬁ'g‘ég %aggxfgga I&gs%l?é’ PaBS d'SuphbreingFins ke f! 1 J¥ Ehedensity
first supporting frame 144 being rotated around the supporting
pins 184 and 185 in the direction shown by an arrow V1 or V2 in
FIG. 8 in response to a deviation amount of the cam groove 168.
| Thus, the optical pickup device 142 is moved in the
direction shown by the arrow Ul or U2 relative to the horizontal
reference surface, and then a radial skew control is carried out
so that an optical axis 01 of the second objective lens 166
should be perpendicular to the information recording surface of
the high-density disk Dh mounted on the disk table 149. As
described above, the skew control is carried out only when the
high-density disk Dh is loaded onto the disk table 149.
Since the pair of supporting pins 184, 185 forming the
rotation fulcrums of the second supporting frame 145 are
disposed at the substantial center portions in the radius
direction of the optical disk D loaded onto the disk table 149,
it is possible to reduce the rotation amount of the second
supporting frame 145 and to then reliably carry out the radial
skew control of the optical pickup device 142 for the optical
disk D. Moreover, it is possible to make the disk drive unit
120 thinner and to consequently the whole apparatus thinner.
A disk drive unit 143 for clamping the optical disk D
mounted on the disk table 149 in corporation with the disk table
149 is provided in the disk drive unit 120. As shown in FIG. 2,

the disk clamper 143 is rotatably held at the center portion of
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49 the like. Then, the systemcontroller 230 controls the whol e
di sk drive apparatus not to carry out further operations, and gives the
host conputer information to that effect. VWhile in the first
enbodi rent the optical disk exposed to an outside such as the CD or the
like is enployed as the information recording nedium the present

I nvent | OghéScl@hper supporting plate 191 with having predetermined
clearances in the upﬁard and downward direction and the diameter
direction. The clamper supporting plate 191 is fitted to the
chassi§_114&so as to be stretched betweéen the upper end portions
of the left and right both side walls 1l1l4a, 114b.of the chassis.
In its fitted state, the disk clamper 143 is positioned above
the disk table 149.

[reproductibn of optical disk}

An operation of the disk drive apparatus 100 according
to the first embodiment having the above configuration for
reproﬁuciﬂg the standard-density disk.Ds of the high—density
disk Dh as the optical disk D will be described with reference
to FIG. 9 which is a block diagram thereof and FIG. 10 which is
a flowchart therefor.

A disk having a diameter of 12 cm such as a CD, a CD-
ROM or the like is ‘employed as the standard-density disk Ds, and
a disk having a diameter of 12 cm such as a DVD, an HD-CD or the
like is employed as the high-density.disk Dh. -

When the standard-density disk Ds or the high-density
disk Dh is reproduced, the disk drive apparatus is eqergized and
then the disk tray 102 is drawn to the front of the apparatus
body 105. The optical disk D is mounted on the disk holding
portion 103 of the disk tray 102 exposed to the front through
the tray slot 104 and then the disk tray 102 is pushed into the
apparatus body, thereby the loading operation for moving the
disk tray 102 into the apparatus body 105 being carried out.

At this time, when the disk tray 102 is moved to an
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limted thereto, and a disk cartridge having a cartridge housing an

optical disk nmay be enployed. Wile in the above enbodi nent the apparatus
only for reproducing the data recorded on the optical disk Dis described,
the present invention can be applied to a recording and reproduction type

di sk storage apparatus having a data recordi ng neans. A di sk
drive appasaBigSofCens X Itéi:tisl"%oa 209, €RECLbdE@ig tdée@at%nt B@iReRsent
i nvention is applied w descrlbed W th reference to FIGS. 12 to 28.

A di sk diBsedeppetstiise qioﬁéaen%ewndhenbﬂsikr@f& o &hdliladingy type
apparatus which can enploy as an information recordlng medi um any of the

optical posksiénpfthdwelst a:l’lmrldaadldgnﬁb{:drdlw H&lﬁiﬁ\éﬁdpp%ddl ameter of 12
cm such ass the CD,  the
temporarily. After the loading motor 116 1s.temporar11y
stopped, the loading motor 116 is rotated in the reverse: -
direCtien. At £his fime, £he.1ock-ieve;'128'is }otated againsf
the springy force of the torsion coil-spring'130_bf the pressing'
portion 132 prov1ded in the disk tray 102, thereby the lock of
the swinging lever 123 being released. '

When the loading motor 16 is rotated in the reverse
direction, the swinging lever 123 is rotated in the direction
shown by the arrow Rl in FIG. 3 and thereby the lifting and
lowering operation board 121 is moved in the direction shown by
the arrow Sl. When the lifting and lowering operation board 121
is moved as described above, the lifting and lowering operation
pin 127 provided in the first supporting frame 144 of the disk
drive unit 120 is moved from the lower position of the inclined
cam groove 126 shown in FIG. 4 to the upper position thereef
shown in FIG. 6.

With this movement, the first supporting frame 144 is
lifted up toward the disk tray 102 side with employing the pair
of insulators 173, 174 as the fulcrums. Then, the disk table
149 is brought into the bottom-surface opening 110 of the disk
tray 102, and the optical disk D held by the disk tray 102 is
mounted on the disk table 149. Substantially simultaneously
with this operation, the disk clamper 143 is pressed toward the

disk table 149 side and thereby clamps the optical disk D,
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CD-ROM or the |like and the high-density disk Dh having the sane dianeter
of 12 cmsuch as the DVD, the HD-CD or the like, automatically |oads the
optical disk onto an apparatus body by a disk tray, and reproduces (reads)
information recorded on the optical disk. [outline of the disk drive
apparatus of second enbodi nent ] An outline of the disk drive

appar at ushegeby dbaing brduithts aay ac BRadb"eRAL V‘it lcdit plesoddied As shown
'n FIGs 1iiegrally with the disk table 149.
| At thls tlme, when the flrst supportlng frame 144

moves the optlcal disk D to a p051t10n where the dlSk can be
clamped, the lifting and lowering operation board detection -
switch 134 is operated to stop the loading motor 116, thereby
completion of the loading operation being detected. If_the
lifting and lowering operation board detection switch 134
detects the completion of the loading operation, then the drive
of the spindle motor 147 of the disk rotating mechanism 141 is
started, and the skew sensor 183 is turned on.

When the skew sensor 183 is turned on, the skew sensor
detects whether or not the optical disk D is surely loaded onto
the disk table 149. 1If the optical disk D is surely loaded onto
the disk table 149, the skew sensor adjusts (initializes) the
positional relationship between the optical disk D and the
optical pickup device 142 to be in a predetermined initial
state. Thus, the optical pickup device 142 is adjusted so that
the optical axis thereof should be inclined in the direction
perpendicular to the optical disk.

Before the information signal is read form the optical
disk D and then reproduced, it is determined whether the optical
disk D to be reproduced is the standard-density disk Ds or the
high-density disk Dh, based on the detection signal from the
skew sensor 183. either of the first pickup unit 181 and the
second pickup unit 182 of the optical pickup device 142 is

selected depending upon the kind of the optical disk D to be
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and 13,

a disk drive apparatus 11 has a flat, box-shaped apparatus body

havi ng an opening portion at its front surface, and a front surface
3integrally fitted to the opening portion of the apparatus body 2. A
12 is housed in the apparatus body 2. The front surface

chassi’s
panel 3

has a tray slot 4, while a - disk tray 5 is inserted into the

P o eghfica 57y e Ml 'l PAGRLBA, LR Pt Y

surface

is pre

erial
1nformat10n signal is reproduced.

e appara

As shown in FIG. 10, in step S1, when receiving a
signal from the loading detection switch 133 for detecting
movement of the disk tray 102 to the ldading position, a system
controller 230 as a control means shown in FIG. 9 operates a
servo processor 231. Then, the processing proceeds to step S2.

In step S2, the servo processor 231 determines which
optical disk D is mounted on the disk tray 102, based on the
level of the output signal from the skew sensor 183.

Specifically, the skew sensor 183 emits light to the
optical disk D and measures a time from the emission to
reception of the reflected light, thereby detecting a distance
therefrom to the information recording surface thereof. The
skew sensor outputs the detection signal having a level in
inverse proportion to the measured distance, for example.
Therefore, if the disk tray 02 is not mounted with the optical
disk D, then the level of the detection signal becomes small.

Based on the detection signal of the skew sensor 183,
the servo processor 231 determines whether or not the level of
the detection signal is equal to or larger than a predetermined
value, and then determines whether or not the optical disk D is
mounted on the disk tray. If the optical disk D is mounted on
the disk tray, then the processing proceeds to step S4. If on
the other hand the optical disk D is no£ mounted thereon, then

the processing proceeds to step S3.
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be a steel plate and the material of the front surface panel 3 and the

disk tray 5 be synthetic resin, such as ABS resin or the |ike. The
apparatus 2 nay be made of synthetic resin and the disk tray 5 or the Iike
may be made of netal, such as an aluminumalloy and so on. [disk tray and
| oadi ng mechani sm As shown in FIG 14, the disk tray 5 has, on
the top

capabl e

: .. 14, the disk
of housi niParCapt el SRR BRoRSERoR ol e Btkn, oo

is a prsﬁ 15 ROMPIGe szkbed%'fﬁ%:.éﬁti‘%e o%uehathehetagtf&i FHgiipk is

| ai d do

and an el ongat ed- hol e- aped bottom surfac pening 8

ext endi g HRAKWYuteld' O thé disk tray. Based on this data, the system

controller 230 control the whole disk drive apparatus not to
carry out further operations and gives an information to that
effect to a host computer. _

Onlthe.other hand, in step sS4, the sérvo proceésor 231
transmits a signal ﬁéed for moving the optical pickup device 142
to an innermost periphery of the optical disk D to the motor
feed motor drive unit 2117 of the pickup moving mechanism 152.
The feed motor drive unit 217 amplifies'the received signal and
drives the pickup feed motor 153. Thus, the optical pickup
device 142 is positioned at the innermost periphery of the
optical disk D. Then, the processing proceeds to step S5.

In étep S5, the servo processor 231 carries out the
control for adjusting (initializing) the positional relationship
between the optical disk D and the optical pickup device 142 to

be in the predetermined initial state. Specifically, the servo

processor 231 transmits a signal used for the initialization to

a skew motor drive unit 216 of a skew control mechanism 160.
The skew motor drive unit 216 amplifies the received signal and
then drives the skew motor 161.

More specifically, in a state that the optical pickup
device 142 is positioned at the innermost periphery of the
optical disk D, the system controller 230 carries out the skew
control through the servo processor 231 based on the detection

signal from the skew sensor 183. Thus, the posture of the
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central portion of the disk holding portion 7 along a tray center P. A
pair of right and left guide rails 9, 9 extending "in parallel to the tray
center P are forned integrally with the right and | eft side edges of the
di sk tray 5. 51 The
disk tray 5 has a |lower surface in which a rack 10 and a guide groove 11,

as f;EO}M? eexitc?r}d &‘1’?% Sgggf‘?é W ok | RjdsUeP 8ol BhQt2tHe ! Sptfdars iahs and
of the objective lenses 165, 166 should be perpendicular to the
information recording surface of the innermost periphery of the
optical disk D.

As a result, the positional relationship between the
optical disk D and the first and second.objective lenses 165,
166 is set in the best state.

In step S6, the servo processor 231 sets the skew
servo in its on-state. Specifically, based on the detection
signal from the skew sensor 183, the servo processor 231
transmits to the skew motor drive unit 216 a signal which makes
the level of the detection signal constant. Then, the
processing proceeds to step s7.

In step S7, the servo processor 231 transmits to a
spindle motor drive unit 219 a signal used for rotating the
spindle motor 147 at a speed of a rotation number which is a
standard for a CD player. The spindle motor drive unit 219
amplifies the received signal and then drives the spindle motor
147. Thus, the optical disk D is rotated together with the disk
table 149. At this time, the rotation velocity of the spindle
motor 147 isldetected, and based on the detection, the servo
control for setting the rotation 6f the optical .disk D at a
constant linear velocity (CLV) is carried out (a rotation
detecting mechanism and so on, not shown).

Then, in step S8, the system controller 230 controls
three changeover switches 222, 223, 224 so that their changeover

contacts TCD are connected to their movable contacts. The servo
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to each other are fornmed. Straight portions 10a and 1la of the rack 10
and the guide groove 11 are fornmed to run parallel to the tray center P
Arc portions 10b and 11b continued to the straight portion 10a and l1lla are
formed at end portion of the disk tray at the side of the front surface

pl ate 5a. ~ Wen the optical disk D, such as a CD, a DVD or the

like, | pritidseont 2y cphasmtts ned e s Mabdenarpeet uRit 220a 4 he di Sk_

tray 5 as shown in FIG 12 and the front surface plate 5a is slightly

depr essefigialaused ifogenbking i Fdedr iddd N180a bethoppivét pivdip 2, a
| oadi ng swtch (not shown) is turned on so that a | oading mechani sm to be

descri barhitatl®l ferogpr emit. llqlsta iU lllaserhdiddekdriey dnits 2804 zontal |y
i ntroduced into the
amplifies the received signal so that a level of emitted light
should be a level suitable for reproduction, and then makes the
laser diode 18la emit light.

Laser light emitted from the laser diode 18l1a is
condensed by the first objective lens 165 of the first pickup
unit 181, irradiated on the information recording surface of the
optical disk D, and then reflected by the information recording
surfacé thereof. A level of the reflected light is varied
depending upon existence or absence of a pit, for example,
previously formed on the information recording surface of the
optical disk D. Though not shown, returning light is separated
by a beam splitter, and then made incident on a photodetector.
The photodetector outputs a RF (high frequency) signal
corresponding to a light amount of the returning 1i§ht.

As a result, the optical pickup device 11142 outputs
the RF signal corresponding to the information (data) recorded
on the optical disk D. The optical pickup device 142 also
outputs a focus error signal and a tracking error signal by a
so-called astigmatism method, a differential amplification
method and the like other than the RF signal.

In step S9, since optical pickup device 142 is moved
to the innermost periphery of the optical disk D, i.e., a

position where a TOC (table of contents: index) is recorded, the

optical pickup device 142 outputs an RF signal corresponding to
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apparatus body 2 through the tray slot 4 of the front panel 3.

The apparatus body 2 accommbdates therein a chassis 12 nade of synthetic
resin or the like. The chassis 12 is fornmed into a four-sided housing
having a small depth, as shown in FIG 17, and has at its front surface
facing the front surface panel 3 provided with a,notch portlon 12a

T AT T e
1 PO Shl e B BB 6t ok 8 st 01 900
capabl e 19{15”%\1 Ad1l Hn&hsméo : & apd éa_%lf,\ﬂar dupfiyeag| POStfoudd? thid h

respect to the apparatu 2 SO as
changeover switch 222 to a binarizing circuit 225. The

amplifier also supplies the focus error signal and the tracking
error signal to the servo processor 23l.

Thus, the binarizing circuit 225 reproduces an EFM-
modulated data by discriminating the RF signal and supplies the
reproduced data to a decoder 226. The decoder 226 decodes the
modulated data and supplies the obtained reproduced data to the
system controller 230. Since the reproduced data is the data
corresponding to the TOC, the reproduced data includes a kind
discrimination data used for discriminating a kind of the
optical disk D. Moreover, when the a normal reproduction is
carried out after termination of the determination of the
optical disk D described later on, the decoder 226 outputs the
reproduced data to the host computer.

In step S10, the system controller 230, based on the
disk kind discrimination data supplied from the decoder 226,
determines whether or not the optical disk D loaded onto the
disk table 149 at present is the standard-density disk Ds (or
the high-density disk Dh). If the optical disk to be
discriminated is the high-density disk Dh, then the second mode
is selected and then the processing proceeds to step S12. If on
the other hand the disk to be discriminated is the standard-
density disk Ds, then the first mode is selected and then the

processing proceeds to step S1l.
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52 be introduced and di scharged through the tray slot 4. The
chassis 12 has, at the substantially central portion of the bottom surface
t hereof, a bottom opening portion 15 through which a swing frane 14 nade
of synthetic resin or the like can be introduced and discharged. A pair
of right and left positioning projections 12b for positioning the two rear

ends of the sw ng, ISP 514 ,20HeSEPLLEH | E6hE 112 39V EahBAl £& NEo SW NI

the servo processor 231 data indicative of that the optical disk
.D loaded onto the disk_ﬁable'149 is the standard-density disk Ds
such as the CD, the CD-ROM or the like. Based on this data, the
servo processor 231 keeps the skew motor drive unit 216 in its
state set by adjustment in step S5 regardless of the value of
the detection signal from the skew sensor 183 and stops the skew
servo.

On the other hand, in step S12, the system controller
230 transmits to the servo processor 231 data indicative of that
the optical disk D loaded onto the disk table 149 is the high-
density disk Dh such as the DVD, the HD-CD or the like. Based
on the data, the servo processor 2311 keeps the skew servo in
its on-state and outputs to the spindle motor drive unit 219 a
signal used for rotating the spindle motor 147 at a speed of a
rotation number which is a standard for the DVD. Moreover, the
system controller 230 controls the three changeover switches
222, 223, 224 so that their switch contacts TDV should be
connected to their movable contacts, respectively. Then the
processing proceeds to step S13.

In step S13, the data is reproduced in response to the
kind of the optical disk D. Specifically, if the optical disk D
loaded onto the disk table 149 is the high-density disk Dh, then
the servo processor 231 transmits a signal used for making the
laser diode 182a for the high-density disk emit the light
through the changeover switch 223 to the laser diode drive unit

220b. The laser diode drive unit 220b amplifies the received
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frane can be swung are fornmed at the two side ends in the deep portion of
the bottom opening 15. The swing frame 14 is made of a plate nenber
provided with a recess 14a having a small depth as shown in FIG 16. A
pair of insulator fitting portions 14b are forned at the right and |eft
ends of the rear portion of the swing frame 14 to correspond to a pair of

posi ti ongighalPisRl ehatORhel28velDOLOMEE  ontitd it 180t Ehbhlddb@d tidrelldc is
formed in the front central portion of the swing frame 14.
| nsul at aswitidblemddrofthen repasduct idwpeind e makegbehe dases odivdes e

- attached to the insulator fitting portions 14b and 14c of the swing frame
14 (see B2a emfitaddght.forth). The insulators 16 attached to the pair of
the right and left insulator fitting portions 14b provided for the rear
portion of If the optical disk D loaded thereonto is the
standard-density disk Ds, then the servo processor 231 carries
out the above operation.in step S8. Moreover, it is needless to
say that, based on the focus error signal and the tracking error
signal supplied through the changeover switch 222, the servo
processor 231 transmits a control signal to a two-shaft drive
unit 218a or a two-shaft drive unit 218b so that the levels of
the focus error signal and the tracking error signal should be
set to 0, for effecting the focus servo and the tracking servo.
In step S14, when a user carries out an operation for
finishing reproduction of the data, the system controller 230
transmits a control signal for termination of reproduction to
the servo processor 231. The servo processor 231 outputs a
control signal to the spindle motor drive unit 219 to stop the
rotation of the spindle motor 147, and outputs a control signal
to the feed motor drive unit 217 to finish a reproduction
operation of the optical pickup device 142.
Substantially simultaneously therewith, the system
controller 230 outputs a control signal for releasing the
loading state to the loading drive mechanism 106, and the
optical disk D is detached from the disk table 149 by the above
reverse operation of the loading motor 116 and the like to be

mounted on the disk tray 102. Then, the disk tray 102 is drawn

and the disk holding portion 103 is exposed to the front of the

45



the swing frame 14 are engaged to the pair of the right and |eft
positioning projections 12b of the chassis 12. Each of the insulators is
supported by the bottom plate of the chassis 12 by a fixing screw 17 such
that the nount insulators can be swng. Each insulator 16 attached to the
I nsul ator receiving portion 14c fornmed in the front portion of the sw ng
frame lappardvast bedyf Lmsag Thus) the |erﬁsw1:tm@ opbeathienciatfimiged,] on of
the m)unatnd then.the state that the optical dlsk D can be drawn is set.
There may be. employed suqh an arrangement that after
the processing in step S14, the processing similar to that in
steb S5 is carried out and the ejecting operation for ejecting
the optical disk D is carried out, thereafter the optical pickup |
device 142 being always brought in its initial state.
In the above specific explanation of the operation, it
is assumed that the disk kind discrimination data used for
discriminating the kind of the optical disk is previously
recorded as the. TOC on the optical disk D. A specific operation
carried out when the disk kind discrimination data is not
recorded on the optical disk D will be described with reference
to FIG. 111 which is a flowchart therefor.
In step S21, the system controller 230 controls the
servo processor 231 and the three changeover witches 222, 223,
224 to operate the disk drive apparatus 100 in the CD mode which
is the first mode. Specifically, the servo processor 231
rotates the spindle motor 147 at the same speed as that used for
the CD, makes the laser diode 18la emit light, and connects the
changeover contacts TCD of the three changeover switches 222,
223, 224 to their movable contacts, thereby setting the tracking
servo in its on-state.
In step S22, the system controller 230 transmits a
command for detecting a focus distance of the first objective

lens 165 of the first pickup unit 181 to the servo processor

231. Thus, the servo processor 231 outputs through the
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i nsul ator, attached to the |eading end of an elevation dr|ve | ever 18.
The el evation drive lever 18 is, as shown in FI'G 17 ‘and so forth,

di sposed perpendicular to the tray center P’ and vertlcally nmovabl y _
supported on the bottom plate of the chassis 12 by a pair of fulcrum pins
19, 19 disposed at the two ends of the base of the elevation drive |ever

18 and .hewangeoveprawitciedal to the YWEDshiLt dPMAl i td rzlma hegignaﬁ I's
vertically “swing, the swng frame 14 is,” as‘shown in FIGS.

verti cal havingng bewdi thiatedrly phanged &tieh MERE 15 WhAleotivébleflsspesed in
the rear portion serve as the fulcruns. The structure is fornmed such that
the swi ngsfguadually srought close to or away from the optical disk D.

At this time, the servo processor 231 monitors the
focus error signal supplied thereto through the changeover
switch 222 and detects a level of the signal supplied therefrom
to the two-shaft drive unit 218a and obtained when the level of
the focus error signal becomes 0. the servo processor 231
supplies the system controller 230 a data indicative of the
ievel, i.e., é data indicative 6f the focus distance of the
objective lens 165 from the information recording medium of the
optical disk D. Then, the processing proceeds to step S23.

In step S23, the system conﬁroller 230 determines
whether or not the data indicative of the distance and‘supplied
from the servo processor 231 has a predetermined value or
larger. If it is determined that thé supplied data indicative
of the distance has a predetermined value or greater, then the
processing proceeds to step'824. If on the other hand it is
determined that the data has a value smaller than the
predetermined value, then the processing proceeds to step S26.

In step S25, the system controller 230 determines that
the optical disk D mounted on the disk tray 102 is the standard-
density disk Ds such as the CD or the like. Then, the
processing proceeds to step S13 in the flowchart shown in FIG.
10, and thereafter the operations in the succeeding steps are
carried out.

On the other hand, in step S26, the system controller
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substantially horizontal when the elevation drive lever 18 is positioned
at the top-end.- To vertically swing the elevation drive |ever- 18
to performthe |oading operation and the unl oading operation, a |oading
mechani sm 20 is provided at the front side of the bottom plate of the
chassis 12. The | oadi ng nmechani-.sm 20, as shown in FIG 17 and so forth,
has a L @Bl npnteols 2hessewvehictddior 03dsand the Bhoeé Ehamsowrt Whi ch

can be rotated forwards and reversely by the |oading notor 21, a gear
| ever 23wirtchieisc222, 22ppo224 staidpeitteotthehdidki deigeaap@Pratuspliant ed and
which is enabled: to perform a-swngi ng-notion by a:ful crumshaft, 23a
pl ant ed the TV® dodeswbich, is thesdoond medehavSpgcifically) gmrsemob-
o ""“gedpéo%ebs%oi“%a%eﬂoi&és Fhe 's""p'm%elir motor 147 46 the sane spedd as
that used for the DVD, makgs_the_laser diode 182a em;t_llght,“h
and connects the changeover contacts TDV of the three changeover
switches 222, 223, 224 to their movable COﬁtacts, thereby |
setting the tracking servo in its on-state. Then, the
processing proceeds to step S27.-

In step S27, the system controller 230 transmits a
command for detecting a focus distance of the second objective
lens 166 of the second pickup unit 182 to the servo processor
231. Thus, the servo processor 231 outputs through the
changeover switch 224 to the two-shaft drive unit 218b a signal
having a level linearly changed such that the objective lens 166
is gradually brought close to or away from the optical disk D.

At this time, the servo processor 231 monitors the
focus error signal supplied thereto through the changeover
switch 222 and detects a level of the signal supplied therefrom
to the two-shaft drive unit 218b and obtained when the level of
the focus error signal becomes 0. the servo processor 231
supplies the system controller 230 a data indicative of the
level, i.e., a data indicative of the focus distance of the
objective lens 166 from the information recording medium of the
optical disk D. Then, the processing proceeds to step S28.

In step 828; the system controller 230 determines

whether or not the data indicative of the distance and supplied
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gear lever 23 and arranged to be rotated by a fulcrumshaft 24a planted on
the chassis 12 and so on. The lock lever 24 is

54 provided with a cam groove 25 for vertically noving the

el evation drive lever 18. : ~ A drive pulley 21a secured to the
rotational shaft of the .l oading:nmotor 21-is connected to a driven pulley

27 L hr ougifom the' BBROL PEbEegSoB 2yl Hhsia FalQeeiith@nsal preditdmdingd i n
SucC

range. - If it is -determined- that the supplled data 1nd1cat1ve of
the dlstance has ‘a valué.éléhln a predetermlned range, then ‘the
processing_proceeds ‘to .step S29. If on the Other:hQndfif is
=dete;m;ned_tha£_thé;data goéé_not“have a value within the
predetermined range, then the processing proceeds to step S31.

In step S29, the servo processor 231 6gtputs to the
system controller 230 a data indicative of the level of the
signal supplied to the feed motor drive unit 217, i.e.,-a data
indicative of the track pitch, for moving linearly the optical
pickup device 142. Based on the supplied data, the system
controller 230 determines whether or not the data has a value
within the predetermined range. If it is determined that the
data has a value within the predetermined range, then the
processing proceeds to step S30. If on the other hand it is
determined that the data does not have a value within the
prédetermined range, then the processing proceeds to step S3.

In step S30, the system controller 230 determines that
the optical disk D loaded onto the disk taﬂle 149 is the high-
density disk Ds such as the DVD or the like. Then, the
processing proceeds to step S13 in the flowchart shown in FIG.
10, and thereafter the operations in the succeeding steps are
carried out.

In step S31, the system controller 230 determines that
the optical disk D is not loaded onto the disk table 149 or that
the loaded disk is not the standard-density disk Ds:such as the

CD or the like or the high-density disk Dh such as the DVD or
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a manner that power can be transmitted. The driven pulley 27 is

integrally formed with a gear at an end of a gear train 28, whil e a gear
at another end of the gear train 28 is forned integrally with the drive
gear 22. . Further, ras shown in FIG 15, the drive gear 22 is

engaged to the rack 10 of the di'sk.tray 5. The support shaf t 22a of the
drive geatheike.s! imehl,y thecsyyesni contioldird@30 goatreld lthdywimlali ng t he
support ‘shaft 22a of the drive gear 22 by the J-shape guide groove 11 of
the di sk disly drivehapparatus. getrtd@Xamry mstrdustherooperatidashae rack
10. The-.cam:.groove 25.0f  t:he lock l.ever 24 is:-warped.iinfto a
circul ar gtl:@&l‘khﬂe hogtr compubert faféxmation sumtbhaMeffeQb- cam

Whlle in ;hq_i;rst embodiment the optical dlsk exposed
to aﬁ'outside suéh”aslthe.CD'or the like isiemp;OYed as tﬁé
information recording medium, the present invention ié not
limited thereto, and a disk cartridge_having.a:gértridge housing
an optical disk may be employed. While in the above embodimen£
the apparatus only for reproducing the data recorded on. the
optical disk D is described, the present invention can be
applied to a recording and reproduction type disk storage
apparatus having a data recording means.

A disk drive apparatus according to the second
embodiment to which the present invention is applied will be
described with reference to FIGS. 12 to 28.

A disk drive apparatus of the second embodiment is a
disk-tray type apparatus which can employ as an information
recording medium any of the optical disks D of the standard-
density disk Ds having a diameter of 12 cm such ass the CD, the
CD-ROM or.the like and the high-density disk Dh having the same
diameter of 12 cm such as the DVD, the HD-CD or the like,
automatically loads the optical disk onto an apparatus body by a
disk tray, and reproduces (reads) information recorded on the
optical disk.

[outline of the disk drive apparatus of second embodiment ]

An outline of the disk drive apparatus according to

the second embodiment will be described. As shown in FIGS. 12
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groove being formed such that predeterm ned stepped portions formed in
the vertical direction are connected-at arbitrary ' *angle-of inclination. A
campin 29 forned in a side portlon at the | eadi ng end of the elevation
drive Tever 18 is slidably ‘received in the camgroove 25. Therefore, the
campin 29 is noved vertically for a distance corresponding to the size

of the and aps af dilR AWE AP Pratus 1S w8 b fﬁht”nﬂ@fﬁﬁéﬁapgd the cam pin
29 smntches tHe attitude: of. the swing frame 14 bet ween t he - .unl oadi ng

state s riattuk! BodFBhatingi o dgeding @@rﬁ:&éﬁeaé41t§ frometgurgaicequwnvar ds
and a |l oading state shown in FIG 19 in which
55 and a front surface panel 3 integrally fitted to the opening
portion of the apparatus body 2. A chassis 12 is housed in the
apparatus body 2.

The front surface panel 3 has a tray slot 4, while a
disk tray 5 is inserted into the apparatus body 2 so as to be
able to be ejected therefrom. A front surface plate 5a of the
disk tray 5 cioses the tray slot 4. Moreover, the front surface
panel 3 has an ejection button 6 for discharging the disk tray
5. It is preferable that the material of the apparatus body 2
be a steel plate and the material of the front surface panel 3
and the disk tray 5 be synthetic resin, such as ABS resin or the
like. The apparatus 2 may be made of synthetic resin and the
disk tray 5 or the like may be made of metal, such as an
aluminum alloy and so on.

[disk tray and loading mechanism]

As shown in FIG. 14, the disk tray 5 has, on the top
surface thereof, a disk holding portion 7 in the form of a
recess capable of housing an optical disk D, such as a CD, DVD
or the like, which is a practical example of the optical disk,
such that the optical disk is laid down, and an elongated-hole-
shaped bottom surface opening 8 extending backwards from the
central portion of the disk holding portion 7 along a tray
center P. A pair of right and left guide rails 9, 9 extending
in parallel to the tray center P are formed integrally with the

right and left side edges of the disk tray 5.
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the sanme is positioned substantially horizontally.

tray 5 is loaded, the drive gear 22, which is rotated forwards by the
| oadi ng notor 21, linearly noves the straight portion 10a of the rack
fromthe rear portion of the disk tray 5 toward the front portion. Thus,

t he

disk tray 5 can be horizontally introduced into the apparatus

Wien the disk

10

body 2.

By continuously rppatdiik tieyds nasgaaiowdr i sutfifce i@ Wiiehdar eatkovo the

drive gear 22 can be noved in a direction

Ci rC:JI ar’a}xﬁr? RAILde0grdoveoll | hes g 1t FIGL 016, aeach cof athivlt isocus.
result of the

formed into a J-letter shape and which is extended in parallel
to each other are formed. Straight po;tibns_lOa'and lla of the
rack 10 and the gﬁiﬁeléroove 11 are forméd to run paréilél to

the tray center P. Arc portions 10b and 11b continued to the

straight portion 10a and 1la are formed at end portion of the

disk tray at the side of the front surface plate 5a.

When the optical disk D, such as a CD, a DVD or the
like, is horizontally placed iﬁ the disk holdiﬁg bortion'7 of
the disk tray 5 ‘as shown in FIG. 12 and the front surface plate
5a is slightly depressed so as to insert the disk tray 5 into
the apparatus body 2, a loading switch (not shown) is turned on
so that a loading mechanism to be described latef is operated.

As a result, the disk tray 5 is horizontally introduced into the

‘apparatus body 2 through the tray slot 4 of the front panel 3.

The apparatus body 2 accommodates therein a chassis 12
made of synthetic resin or the like. The chassis 12 is formed
into a four-sided housing having a small depth, as shown in FIG.
17, and has at its front surface facing the front surface panel
3 provided with a notch portion 12a corresponding to the tray
slot 4. At the inside of the.notch portion 12a, there provided
a plurality of tray guides 13 formed integrally to restrict the
positions of the pair of the right and left guide rails 9
pfovided on the disk tray 5. The disk tray 5 is gquided by the
tray guides to be capable of moving in the forward and backward

directions Al, A2 with respect to the apparatus body 2 so as to
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circular arc motion of the drive gear 22, the swi nging operation of the
gear |ever. 23 is perforned. The swi ngi ng notion of the gear |ever
23 causes rotational force to be transmitted fromthe partial gear 23b to
anot her partial gear 24b so.that the lock lever .24 is rotated around the
ful crum shaft 24a in a direction indicated by an- arrow bl. As a result,

the camgs ofirodfuceid biha h%lﬁh&f&)‘é‘d Efroddh tHAkFdyS81b8al, t hgpgam pin 29

received in the camgroove 25 1S noved upwards along the inclined surface
fromthechRsdis devhag, daﬁo’éhél SibStanOVEN1 e el peptioni &L wper nost

position at the top end of the cam groove.” Thus,” fhe elevation drive |ever

18 i s sviigromw\srdtaceAthereos)l &, bdstheo:smpcm:fdgaqbrtmn 15 through
which a swing frame 14 made of synthetic resin or the like can.
be introduced and discharged. A pair of right and left
positioning projections 12b for positioning the two rear ends 6#
the swing frame 14 and supporting the same such that the swing
frame can be swung are formed at the two side ends in the deep
portion of the bottom opening 15. The swing frame 14 is made of
a'plate member provided with a recess 1l4a having a small depth
as shown in FIG. 16. A pair of insulator fitting portions 14b
are formed at the right and left ends of the rear portion of the
swing frame 14 to correspond to a pair of positioning T~
projections 12b. Moreover, an insulator fitting portion l4c is

formed in the front central portion of the swing frame 14.

Insulators 16 made of an elastic member such as rubber

and so on are attached to the insulator fitting portions 14b and
l4c of the swing frame 14 (see FIG. 18 and so forth). The
insulators 16 attached to the pair of the right and left
insulator fitting portions 14b provided for the rear portion of
the swing frame 14 are engaged to the pair of the right and left
positioning projections 12b of the chassis 12. Each of the
insulators is supported by the bottom plate of the chassis 12 by
a fixing screw 17 such that the mount insulators can be swung.
Each insulator 16 attached to the insulator receiving portion
1l4c formed in the front portion of the swing frame 14 is, by the

fixing screw 17 inserted into the central portion of the mount
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14 is nmoved upwards fromthe downward position at which the same is
diagonally inclined in the diagonal direction as shown in FIG 18 to the.
upward position at which the sane is made to be horizontal as shown in
FIG 19. When the disk tray 5 is ejected, an operation contrary
56 to that which is performed when the sane is |oaded is

per f or tednsuTBebr} SatidtheH ive® aﬁa&eaainﬁh%ﬁg bf éxgt%fe%ﬂi%\ﬁea%&w by the

| oadi ng notor 21, is noved in a directio i cate y an arrow
lever 18. o

The elevation drive lever 18 is, as shown in FIG. 17

and so forth, disposed perpendicular to the tray céhter'P and
vertically movably supported on the bottom plate of the chassis
12 by a paif of fulcrum pins 19, 19 disposed at the two ends of
the base of the elevation drive lever 18 and having a common |
axial line. When the elevation drive lever 18 is vertically
swuné, the swing frame 14 is, as shown in FIGS. 18 and 19,
vertically swung such that the pair of the mount insulators 16
disposed in the rear portion sérve aé the fulcrums. The
structure is formed such that the swing frame 14 is
substantially horizontal when the elevation drive lever 18 is

positioned at the top end.

To vertically swing the elevation drive lever 18 to

perform the loading operation and the unloading operation, a
loading mechanism 20 is provided at the front side of the bottom
plate of the chassis 12. The loading mechaﬁism 20, as shown in
FIG. 17 and so forth, has a loading motor 21 secured to the
chassis 12, a drive geér 22 which can be rotated forwards and
reversely by the loading motor 21, a gear lever 23 on which a
support shaft 22a of the drive gear 22 is planted and which is
enabled to perform a swinging motion by a fulcrum shaft 23a
planted on the chassis 12, a lock lever 24 having a partial gear
24b arranged to be engaged to a partial gear 23b provided on the
gear lever 23 and arranged to be rotated by a fulcrum shaft 24a

planted on the chassis 12 and so on. The lock lever 24 is
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B2 showmn in FIG 15 along the circular arc portion 10b of the rack 10 to
forma circular arc locus. Thus, the lock lever 24 is rotated in a
direction indicated by an arrow C2 so that the campin 29 is noved
downwards al ong the cam groove 25. As a result, the swing frame 14 is,

t hrough the operation of the elevation drive |ever 18, swung downwards

around ! Beopaied Aidll% ddiflradid b8! Fok NPerEl iRyl hovinp the be downuar ds

noved to ower nost position shown in FIG 18°f ron1the upward position

shown i ngkbéatidn drive leveri®) the drive gear 22 is continuously rotated
in the reverse direction by the |oading notor 21, the drive gear 22.is

engaged to the stpalgyePrphiiey PR scdritd %@C kndOrothausonslieshatt of

the loading motor 21 is connected to a driven pulley 27 through
a rubber be1t126 serving as a power transmission medium in such
a manner that power can be transmitted. The driven pulley 27 is
integrally formed with a gear at an end of a gear train 28,
while a gear at another end of the gear train 28 is formed
inteQrally with the drive gear 22.

Further, as shown in FIG. 15, the drive gear 22 is
engaged to the rack 10 of the disk tray 5. The support shaft
22a of the drive gear 22 is slidably received in the guide
groove 11. By guiding the support shaft 22a of the drive gear
22 by the J-shape guide groove 11 of the disk tray 5, the drive

gear 22 can be moved along the J-shape rack 10.

The cam groove 25 of the lock lever 24 is warped into

a circular arc shape surrounding the fulcrum shaft 24a, the cam
groove being formed such that predetermined stepped portions
formed in the vertical direction are connected at arbitrary
angle of.inélination. A cam pin 29 formed in a side portion at
the leading end of the elevation drive lever 18 is slidably
received in the cam groove 25. Therefore, the cam pin 29 is
moved vertically for a distance corresponding to the size of the
steps of the cam groove 25. The vertical movement of the cam
pin 29 switches the attitude of the swing frame 14 between the
unloading state shown in FIG. 18 in which the swing frame 14 is

inclined downwards and a loading state shown in FIG. 19 in which
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disk tray 5is linearly driven. As a result, the disk tray 5 is ejected
outward fromthe apparatus body 2 through the tray inlet/outlet port 4 of
the front panel 3. Thus, the loading state shown in FIG 13 is switched to
the ejection state shown in FIG 12. [disk drive unit] As shown
in FIG 16, a circular notor opening 14d is formed at the | eading end

porti on the isader §6eposidionéd tditbslintd alllyaRbridont&ELyDt Or opening 14d
| oosely receives a spindle notor 30. The spindle notor 30 is attached to

the swing frame wxbrs4WHe digk tiay' 9t 84| Podded)alHe BGQe yBuRrds, A disk

table 31 is horizontally secured to the top end of the rotational
which is rotated forwards by the loading motor 21, linearly

moves the straight portion 10a of the rack 10 from the rear
portion of the disk tray 5 toward the front portibn. .Thus, the
disk tray 5 can be horizontally introduced into the apparatus
body 2. By continuously rotating the drive gear 22 in the
forward direction, the drive gear 22 can be moved in a direction
shown by an arrow Bl along the circular arc portion 10b of the
rack 10 to form a circular arc locus. As a result of the
circular arc motion of the drive gear 22, the swinging operation

of the gear lever 23 is performed.

The swinging motion of the gear lever 23 causes

rotational force to be transmitted from the partial gear 23b to
another partial gear 24b so that the lock lever 24 is rotated
around the fulcrum shaft 24a in a direction indicated by an

arrow b;. As a result, the cam groove 25 of the lock lever 24

is rotated so that the cam pin 29 received in the cam groove 25
is moved upwards along the inclined surface from the most
downward position at lower end position to the uppermost
position at the top end of the cam groove. Thus, the elevation
drive lever 18 is swung upwards. As a result, the swing frame
14 is moved upwards from the downward position at which the same
is diagonally inclined in the diagonal direction as shown in
FIG. 18 to the upward position at which the same is made to be

horizontal as shown in FIG. 19.

When the disk tray 5 is ejected, an operation contrary
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57 shaft of the spindlé motor 30. In the central portion of the
upper portion of the disk table 31, there is fornmed a centering guide 3la
with which a central hole d of the optical disk Dis engaged. In the
central portion of the centering guide 3la, there is attached a chucking
magnet. The centering guide 3la enables the optical disk D to be
det achalioy thaadetiich fibepdrférmédiireri3the same is ldadedvis ,perfomad.al
pi ckup device 32 is horizontally
‘That is, the drive gear 22, which is rotated reversely by the
loading motor 21, is moved in a direction indicated by an arrow
B2 shown in FIG. 15 along the circular arc portion 10b of the
rack 10 to form a circular arc locus. Thus, the lock lever 24
is rotated in a direction indicated by an arrow C2 so that the
cam pin 29 is moved downwards along the cam groove 25. As a
resulﬁ, the swing frame 14 is, through the operation of the
elevation drive lever 18, swung downwards around the pair of the
right and left insuldtors 16 so as to be downwards moved to the
lJowermost position shown in FIG. 18 from the upward position

shown in FIG. 19.

When the drive gear 22 is continuously rotated in the

reverse direction by the loading motor 21, the drive gear 22 is
engaged to the straight portion 10a of the rack 10. Thus, the
disk tray 5 is linearly driven. As a result, the disk tray 5 is
ejected outward from the apparatus body 2 through the tray
inlet/outlet port 4 of the front panel 3. Thus, the loading
state shown in FIG. 13 is switched to the ejection state shown
in FIG. 12.

[disk drive unit]

As shown in FIG. 16, a circular motor opening 14d is

formed at the leading end portion in the recess 14a of the swing
frame 14. The motor opening 14d loosely receives a spindle
motor 30. The spindle motor 30 is attached to the swing frame
14 such that its rotational shaft faces upwards. A disk table

31 is horizontally secured to the top end of the rotational
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and slidably supported by two guide shafts 33 in the recess 14a of the
swing frane 14 at a position nore rearward than the spindle notor 30. The
two guide shafts 33 are disposed to run in parallel to each other and have
two ends supported by the swing frane 14. Since the optical pickup device
32 is guided by the two guide shafts 33, the optical pickup is able to

appr oachshafittl o1 thea wpindlanud b6r s30 Ndlmm reheOteBraReporeiee dfirateil s 39a
and 39b represent retaining plates for holding respective ends of the two

gui de shapper Fdrition efethesdpsk atakle 31, there ishfoppéd calcentEaimglevi ce
32 has a carriage 35 to which an objective lens 34 is upwardly attached.
Bear i ng gyigle iddes wikh whéchoaneenttal Holeoth ofntheobptieat aliskage i36.
engaged. In the central portion of the centering guide 3la, .
there is attached a chucking magnet. The centering guide 31la
enables the optical disk D to be detachably loaded on the disk

table 31.

Moreover, an optical pickup device 32 is horizontally

and slidably supported by two-guide shafts 33 in the recess l4a
of the swing frame 14 at a position more rearward than the
spindle motor 30. The two guide shafts 33 are disposed to run
in parallel to each other and have two ends supported by the
swing frame 14. Since the optical pickup device 32 is guided by
the two guide shafts 33, the optical pickup is able to approach
and move away from the spindle motor 30. Reference numerals 39a
and 39b represent retaining plates for holding respective ends

of the two guide shafts 33 to prevent separation.

The optical pickup device 32 has a carriage 35 to

which an objective lens 34 is upwardly attached. Bearing
portions 35a are formed at the both ends of the carriage 35.

The guide shafts 33 are slidably inserted into the bearing
portions 35a. An optical block 36 capable of transmitting and
receiving a laser beam to and from the objective lens 34 is
integrally attached to the side surface of the carriage 35. The
objective lens 34 of the optical pickup 32 and the spindle motor
30 are disposed on the tray center P so as to be moved in the.

longitudinal directions Al and A2 along the tray center P.
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The guide shafts 33 are slidably inserted into the bearing portions 35a.
An optical block 36 capable of transmitting and receiving a |aser beamto
and fromthe objective lens 34 is integrally attached to the side surface
of the carriage 35. The objective lens 34 of the optical pickup 32 and the
spindle notor 30 are disposed on the tray center P so as to be noved in

g ge I'ongi tudi nal  ir@fddidh ASpARBr 8 8bREGK L€ Pravidel o the

carriage 35 at its side adjacent to the spindle motor 30. A
light reflecting type skew sensor 37 is attached to the upper
surface of the projedtion 35b for a sensor to face upwards such
that its.optical axis is made to be substantially perpendicular.
The skew sensor 37 is introduced into a position below the lower
surface of the disk table 31 as shown in FIG. 15 and so forth
when the optical pickup 32 has most approached the spindle motor
30 when loading or the like is performed so as to detect
existence of the lower surface 31b of the disk table 31. The
lower surface 31b of the disk table 31 is a practical example of

the reference portion provided on the disk table 31.

A projection 35b for a sensor is provided on the

carriage 35 at its side adjacent to the spindle motor 30. A
light reflecting type skew sensor 37 is attached to the upper
surface of the projection 35b for a sensor to face upwards such
that its optical axis is made to be substantiélly perpendicular.
The skew sensor 37 is introduced into a position below the lower
surface of the disk table 31 as shown in FIG. 15 and so forth
when the optical pickup 32 has most approached the spindle motor
30 when loading or the like is performed so as to detect
existence of the lower surface 31lb of the disk table 31. The
lower surface 31b of the disk table 31 is a practical example of

the reference portion provided on the disk table 31.

As a result, the attitude relationship between the

optical disk D and the objective lens 34 can be set to be the

most satisfactory state. As a result, a recording operation or
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A projection 35b for a sensor is provided on the carriage 35 at its side
adj acent to the spindle notor 30. A Ilight reflecting type skew sensor 37
is attached to the upper surface of the projection 35b for a sensor to
face upwards such that its optical axis is made to be substantially
per pendi cul ar. The skew sensor 37 is introduced into a position below the
| over | surfepreodukibheogesation cal bapaifommednakl Gesifedregardledsh when
the optical pickup 32 has nost approached the spindle notor 30 when
| oadi ng aff whetheirk €hesdpskf bonke Ioadei mextetisch standardcdensityhaliskner
surface 31b of the disk table 31. The |ower surface 31b of the disk table
‘31 is aqr a&thighi depsapyeddsk.t he reference portion provided on the disk
tabl e 31. ' A projection 35b _for a sensor is provided on the
To enable the optical pickup device 32 to approach and

move away from the spindle motor 30, a carriage moving mechanism

40 is attached to the swing frame 14. Thé carriage moving

mechanism 40 has, as shown in FIGS. 15 and 16, a carriage drive

motor 41 secured to the swing frame 14, a drive gear 42 which

can be rotated forwards and reversely by the carriage drive

motor 41, a gear train 43 for establishing the connection

between the drive gear 42 and the carriage drive motor 41 in

such a manner that power can be transmitted, a rack 44 attached

to a side surface of the carriage 35 and arranged to be engaged

to the drive gear 42, and so on. The drive gear 42 arranged to

be capable of rotating forwards and reversely through the gear

train 43 composed of a combination of plural gears linearly

drives the rack 44 so that the carriage 35 is guided by the pair

of the guide shafts 33 so as to be moved forwards and rearward.

As shown in FIG. 18 and so forth, a clamper support

plate 45 is horizontally stretched on the upper opening of the

chassis 12 to traverse the upper portion of the disk tray 5.

Both ends of the clamper support plate 45 are secured to right

and left side plates of the chassis 12. A disk clamper 46 is

supported by the central portion of the clamper support plate 45

at a position right above the disk table 31 in such a manner

that the disk clamper is able to move vertically, laterally and

longitudinally within predetermined ranges. A steel plate 47 is
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carriage 35 at its side adjacent to the spindle notor 30. A 1|ight
reflecting type skew sensor 37 is attached to the upper surface of the
projection 35b for a sensor to face upwards such that its optical axis is
made to be substantially perpendicular. The skew sensor 37 is introduced
into a position below the |ower surface of the disk table 31 as shown in

FI G 15 abtasheflotd htheveantired oirtéoh 6F CHidk 3 differad. aRhepached the
spindle notor 30 when |oading or the like is perforned so as to detect

exi st enceteéltpbatevk? imrdtaracted by the dttradeitie fdkcello® thewer surface
31b of the disk table 31 is a practical exanple of the reference portion
provi dedmagnehebwilk imithe sk table 31, Ashen omisidd] dilsk &t tist ude
relationship between the

: horizontally magnetically chucked onto the disk table 31.

Thus, when the optical disk D has been loaded into the
apparatus body by the disk tray 5 and then the swing frame 14
has been moved upwards to the predetermined upward position and
placed horizontally as shown in FIG. 19, the disk table 31 is.
upwardly inserted through‘the opening 8 formed in the bottom
surface of the disk tray 5. Thus, the centering guide 31la is,
from a lower position, inserted into the central hole Da of the
optical disk D. As a result, the optical disk D is caused to
float in the disk accommodation portion 7 of the disk tray 5 by
the disk table 31. Moreover, the optical disk D is, by the disk
clamper 46, pressed against the upper surface of the disk table
31.

Then, the optical disk D is rotated at high speed by
the spindle motor 30 in accordance with a reproduction command
signal supplied f;om a control unit CS as a control means.
Moreover, the carriage moving mechanism 40 causes the carriage
35 of the optical pickup device 32 to approach or move away from
the spindle motor 30. As a reéult, the objective lens 34 is,
along the tray center P, moved inward or outwardly in the radial
direction of the optical disk D. The information recording
surface of the optical disk D is, by the objective lens 34,

irradiated with a laser beam transmitted from the optical block

36. Reflected light from the optical disk is received by the
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optical disk D and the objective lens 34 can be set to be the nost
satisfactory state. As a result, a recording operation or

59 a reproduci ng operation can be perforned as desired regardl ess
of whether the disk to be | oaded next is a standard density disk or a high
density di sk. To enabl e the optical pickup device 32 to approach

and npvsptaeml blockt B6 shrodglke tivd wbjdttivecdensagé sovibat nechani sm 40
is attached to the swing frame 14. The carriage noving
information recorded on the information recording surface is
reproduded.

After information recorded on the optical disk D has
been reproduced, the swing frame 14 is moved downwards to the .
predetermined downward position in accordance with an ejection
command signal issued from the control unit CS, as shown in FIG.
18. As a result, the disk table 31 is separated from the
central hole Da of the optical disk D and moved downwards so
that the optical disk D is placed in the disk holding portion 7
and the disk tray 5 is horizontally ejected to the outside of
the apparatus body 2.

A skew adjustment mechanism 50 for adjusting
inclination of the optical disk D with respect to the objective
lens 34 of the optical pickup device 32 will be described. The
skew adjustment mechanism 50 adjusts the inclination in the
direction toward the tray center P relative to a pair of
inclination fulcrums 51 formed at both of left and right sides
of the spindle motor 30.

As shown in FIGS. 20 to 23, each of the inclination
fulcrums 51 is composed of a spherical ball 52 and a ball holder
53 for rotétively holding the ball 52 which are downwards
attached to both of left and right sides of the spindle motor
30. A leaf spring 54 is disposed below a base plate 38 of the
spindle motor 30. Left and right ends of the leaf spring 54 are
secured to the swing frame 14 by fixing screws 55. Moreover,

the leaf spring 54 has projections 54a drawn upwards at
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mechani sm 40 has, as shown in FIGS. 15 and 16, a carriage drive notor 41
secured to the swing frane 14, a drive gear 42 which. can be rotated
forwards and reversely by the carriage drive notor 41, a gear train 43 for
establishing the connection between the drive gear 42 and the carri age
drive nmotor 41 in such a manner that power can be transmtted, a rack 44
at t achegostitimnsi dersespanding tdethmpaiagyef3shaenbails ahed Whembehengaged
to the drive gear 42, and so on. The drive gear 42 arranged to be capable
of rot atpuQjecdinnsdSiangtrengly presshriaheghorigogtal lover rsufagsmfsed of a
conbi nation of plural gears linearly drives the rack 44 so that the

carri agehss hasegpllase B§ frempmjlowey posdtdondeasharizontalk refernangee noved

forwards and rearward. . .
surface 56 which is the upper surface of the base plate 38 is

strongly pressed against the pair of the balls 52 from a lower
position. The lower apexes of the pair of the balls 52 form a
pair of right and left inclination fulcrums 51.

Moreover, as shown in FIGS. 22 and 23 and so forth, a
pair of guide grooves 57 are formed on both of left and right
sides of the base plate 38. Each of the guide grooves 57
rotatively receives a pair of guide pins 58 disposed on the two
sides of the motor opening 14d of the swing frame 14 to
hofizontally face each other. To incline the spindle motor 30
relative to the inclination fulcrums 51, the skew adjustment
mechanism 50 is provided with a skew drive mechanism 60.

The skew drive mechanism 60 is composed of a slide cam
61 attached to the lower su;face of the swing frame 14, a cam
driven roller 62 attached to the base plate 38 and pressed
against the slide cam 61, from a lower position, a skew motor 63
attached to the swing frame 14, a pinion 64 which can be rotated
forwards and reversely by the skew motor 63, a rack 65 formed
integrally with the slide cam 61 and a leaf spring 66 for
pressing the cam driven roller 62 against the slide cam 61 from
a lower position, and so on.

The slide cam 61 of the skew drive mechanism 60 has a
plurality of guide holes 67 formed on a straight line. A guide

pin 68 secured to the swing frame 14 is slidably inserted into
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As shown in FIG 18 and so forth, a clanper support plate 45 is

hori zontal ly stretched on the upper opening of the chassis 12 to traverse
t he upper portion of the disk tray 5. Both ends of the clanper support
plate 45 are secured to right and left side plates of the chassis 12. A

di sk clanper 46 is supported by the central portion of the clanper support
plate 4%adi duigeshblenerighThabsiiid ranti€lk abshodd in BIGh 2 ramer

that the disk clanper is able to nove vertically, laterally and

| ongi t uda rstew adjusitingr edmt sunt el Glmguxienateflyeh.nplznned@n |ssl.1d1ng

o0 directions El and E2, a working distance enlarging cam surface
61b which is a horizontally high portion formed at an end of the
skew adjusting cam surface Gla; and an inclined surface 6lc for
establishing the connection between the two cam surfaces 6la and
61b.

The cam driven roller 62 is rotatively attached to a
height adjustment plate 69 as shown in FIG. 21 and so on. The
height adjustment plate 69 is attached to an attachment plate 71
secured to the base plate 38 with a fixing screw 70 such that
the height can be adjusted. A pinion 63a attached to the
rotational shaft of the skew motor 63 is engaged to the pinion
64. The rotational force of the pinion 64 linearly drives the
slide cam 61 through the rack 65. A loading sensor 73 for
detecting whether or not the slide position of the slide cam 61
is the loading position is attached to the lower surface of the
swing frame 14 with a fixing screw 74.
Moreover, a leaf spring 66 is disposed to run parallel

to the leaf spring 54. Both of left and right ends of the leaf
spring 66 are secured to the lower surface of the swing frame 14
with fixing screws 72. A projection 66a upwardly drawn is
formed at a substantially central portion of the leaf spring 66.
When the projection 66a presses the lower surface of the base
plate 38 at a position adjacent to the cam driven roller 62 from

a lower position, the cam driven roller 62 is pressed against

the slide cam 61 from a lower position.
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attached to the central portion of disk clanper 46. Wen the steel plate
47 is attracted by the attracting force of the magnet built in the disk
table 31, the optical disk Dis horizontally magnetically chucked onto the
di sk table 31. Thus, when the optical disk D has been | oaded
into the apparatus body by the disk tray 5 and then the swing frane 14

has ‘been noved upwRs dskewp? skimefle! 8paiaeion PYa Pk Yniddo bya ke sRewced
hori zontal ly as shown in FI 19, the disk table 31 is upwardly inserted

t hr ough ddjmsamentnge8hiini smd5e rhavind aheo Bboveuneattonéd t dleredtird riay 5.
Thus, the centering guide 3la is,
a reproduction mode in which the optical disk D is magnet-
chucked on the disk table 31 by the disk clamper 46. In the
reproduction mode,.the light reflecting type skew sensor 37
detects the inclination of the optical disk D with respect'to
the objective lens 34 in a state where the optical disk D is
rotated by the spindle motor 30.

Based on a result of the detection of the inclination,
the skew adjustment mechanism 50 adjusts the inclined of the
optical disk D with respect to the objective lens 34 in such a
manner that the optical axis of a laser beam with which the
optical disk D is irradiated from the objective lens 34 is made
to be perpendicular (90°) to the optical disk D. As a result, a
state is realized in which the optical disk D is held
perpendicularly with respect to the optical axis of the laser
beam from the objective lens 34. When data is reproduced in the
above-mentioned state, eﬁen high density data can precisely be
reproduced.

The optical pickup device 32 is used to serve as a
disk determination means for determining the type of the optical
disk D, as well as the data reproducing means. The
determination can be performed such that the optical pickup
device 32 reads disk type determination daté recorded at the
innermost peripheral position of the optical disk D. 1In
accordance with disk type determination data, whether the loaded

optical disk D is a standard density disk as the first optical
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froma |l ower position, inserted into the central hole Da of the optical
disk D As a result, the optical disk Dis caused to float in the disk
accomodation portion 7 of the disk tray 5 by the disk table 31.
Mor eover, the optical disk Dis, by the disk cl anper 46, pressed agai nst
t he upper surface of the disk table 31. Then, the optica
D is rotdisit aer aihighpienbity dilsk agi tHeeseoond Giticalactiskd@anebeith a
reproducti on command signal supplied froma control unit CS as a control

neans.

Meteoted, the carriage noving mechani sm 40 causes the carriage

di sk

35

of the optical pickup device 32 to approach or nove away from the spindle
notor 30. As a redifi the: Aeadefeeptical chislRP iis a gtandardedensityenter P,
noved i nward or_ outwardly in the radial ' .

disk, the first mode is selected and then a skew-off mode is set
so that data is reproduced in a state where radial skew
adjustment is inhibited. On the contrary, if the loaded optical
disk D is a high density disk, the second mode is selected and a
skew servo mode is set and a fact that the disk is a high
density disk is stored in a predetermined memory. Then, data is
reproduced while radial-skew-adjusting the high density disk.

Therefore, the opﬁical disk apparatus according to the
present invention is able to selectively and precisely reproduce
a standard density disk which has a large unit area for data and
which does not require considerable accuracy for data
reproduction and a high density disk which has a small unit area
for data and from which data must accurately be reproduced.

To perform the various operations mentioned above, the
optical disk apparatus 1 has the control unit CS structured as
shown in FIG. 25. The control unit CS has, for example, a 4-bit
and parallel processing microcomputer (CPU) 80, a storage unit
(ROM) on which a predetermined program has been written in
advance, a storage unit (RAM) 81 on which various informations

can be written, a servo circuit 82 which is controlled by the

CPU 80, a reproducing circuit 83, a skew control circuit 84, a

mechanical control circuit 85, and so on. The loading sensor 73
is connected to the CPU 80.

The servo circuit 82 of the control unit CS performs
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direction of the optical disk D. The information recording surface of the

optical disk Dis, by the objective lens 34, irradiated with a | aser beam
transmtted fromthe optical block 36. Reflected light fromthe optical
disk is received by the - 61

optical block 36 through the objective lens 34 so that information
r ecor de¢omtrolleofnfotavionrof atdey dipimdler metori 30 and control of

reproduction of the optical disk D by means of the optical
pickup 32. Reproduced information obtained by the optical
pickup 32 is supplied to the reproducing circuit 83 so that
output of a reproduction signal and so forth are performed.
Information signal from the optical pickup 32 is also supplied
to the skew control circuit 84. In accordance with the
information signal, the skew control circuit 84 outputs a
control signal to the skew motor 63 so that skew adjustment of
the spindle motor 30 is performed through the operations of the
slide cam 61 and the cam driven roller 62. The mechanical
control circuit 85 controls electric units, such as the loading
motor 21 or the like, such that, for example, it controls the
rotation of the loading motor 21 to control the vertical

movement of the swing frame 14 and so on.

Therefore, a power source 100 for suppiying electric

power is, through a power supply switch 101, connected to the
electric units, such as the spindle motor 30, the skew sensor 37
and so on in the apparatus body 2, the electronic units and
circuit units of the control unit CS, such as the CPU 80, the
servo circuit 82 ahd so on.
[operation for reproducing optical disk]

The control unit CS, as shown in a flow chart of FIG.
26, performs a control process such that the skew sensor 37
detects the disk table 31 to set the posture between the optical
disk D and the optical pickup 32 in a predetermined initial

state.
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repr oduced. After information recorded on the optical disk D has
been reproduced, the swing frane 14 i s noved downwards to the
predet erm ned downward position in accordance with an ejection command
signal®issued fromthe control unit CS, as shown in FIG 18. As a result,
the disk table 31 is separated fromthe <central hole Da of the optical

di sk D and noved ghenyédtiols proceas biethet é6rtrél sdnit icS ,plagcetfiowii t he

di sk holding portion 7 and the disk tray 5 is horizontally ejected to the
out si de I Flce 26ppdsastarbedyby.determining whetheradyusdtettie mechani sm 50
for adjusting inclination of the optical disk Dwth respect to the
obj ect i vepertation3£orf reprodpcing| inpfatmatidey ifrem32hai bpticatiedisk ed. The
has been compieted iﬁ step S41. The determination is performed
by the CPU 80 to determine whether or not a reproduction signal
has been supplied frbm the optical pickup 32 through the
reproducing circuit 83. If the reproduction operation is being
performed, the process is ended here. If a determination is
performed in step S41 that the reproduction operation of the
optical disk D has been completed, the process.proceeds to step
s42.
In step S42 whether or not the optical disk D has been
ejected is determined. The determination is performed by the
CPU 80 to detect a detection signal supplied from the loading
sensor 73. If the state is a loading state in which the loading
sensor 73 is detecting the disk tray 5, a determination is
performed that the state is not disk ejection. Thus, the
process returns to step S2 again and the above;mentioned process
is repeated until the disk is ejected. If a determination is
performed in step S42 that the disk has been ejected, the
process proceeds to step S43. 1In step S43 whether or not the
optical disk D'ejected in step S2 or another optical disk D has
been again loaded is determined. The determination is performed
by detecting a detection signal supplied from the loading sensor
73. If the state is an unloading state in which the optical

disk D is not placed on the disk tray 5, a determination is

performed that the state is not the disk loading state. Thus,
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skew adj ust ment nechani sm 50 adjusts the inclination in the direction
toward the tray center Prelative to a pair of inclination fulcruns 51
formed at both of left and right sides of the spindle notor 30.

As shown in FIGS. 20 to 23, each of the inclination fulcrums 51 is
conposed of a spherical ball 52 and a ball holder 53 for rotatively

hol di ng ke grddess? i¢hicompietedOWNPRr IS isiidad&tadnkba hat Step s£3tewnd ri ght

sides of the spindle notor 30. A leaf spring 54 is disposed bel ow a base
pl ate 38tid dtute S ddsk Aobding).thefpravubs iprldiceeddstof stép $epf spring

54 are secured to the swing frane 14 by fixing screws 55. Mreover, the
| eaf -spring 54 hasnpsbgpcs4dbrishe skeir modeupsainitbalized. This

control is performed such that the skew control circuif 84
outputs a drive signal to the skew motor 63 of the skew drive
mechanism 60 in accordance with a control signal supplied from
the CPU 80 and a detection signal supplied from the skew sensor
37. That is, when loading is performed, the optical pickup 32
is caused to approach the spindle motor 30 and the skew sensor
37 is inserted into a position below the disk table 31 so as to
detect the lower surface of the table which is the reference
portion of the disk table 31 by the skew sensor 37. In this
case, a structure may be employed in which the innermost
peripheral portion of the optical disk D is used as the
reference portion and the inner peripheral portion is detected
by the skew sensor 37 to initialize the skew mode.

If the skew servo mode is set because the optical disk
D for use in the previous reproducing operation is a high
density disk and thus the radial skew adjustment is performed in
step S44, the skew drive mechanism 60 is operated to again set
the spindle motor 30 to be perpendicular so as to set the
attitude between the optical disk D and the optical pickup 32 to
be a predetermined initial state. On the other hand, if the
optical disk D for use in the previous reproducing operation is
a standard density disk, a skew off mode is set so that the
radial skew adjustﬁent is inhibited. Since the spindle motor 30

has been made to be perpendicular from the beginning, a new
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62 positions corresponding to the pair of the balls 52. When the
projections 54a strongly press the horizontal |ower surface of the base
plate 38 froma lower position, a horizontal reference surface 56 which is
t he upper surface of the base plate 38 is strongly pressed agai nst the
pair of the balls 52 froma lower position. The | ower apexes of the pair
of the. hialiltsiald zfiagnoperation ois rmathtpexFdrimetit. i nclination fulcrums 51.

If a determination is performed in Stép S45 that the
disk is a standard density disk, the process proceeds to step
S48 so that the skew servo off mode is set. Then, the process
proceeds to step S49 so that the operation for reproducing the
standard density disk D is started. Thus, the process is
completed here.

As a result, the attitude between the optical disk D
and the optical pickup 32 can be controlled in accordance with
the information recording density of the disk which is the
information recording medium so as to set the attitude to be the
initial state which is most suitable to start the reproduction.
Therefore, according to the optical disk apparatus 1, the
standard density disk and the high density disk can selectively
and satisfactorily be reproduced. Moreover, precise
reproduction can be performed regardless of whether the disk is
a standard'density disk or the high density disk.

The control process, which is performed by the control
unit CS, may be structured as shown in a flow chart of FIG. 27
such that the process is started whether or not the power supply
switch 101 is switched on and the positional relationship
between the optical disk D and the optical pickup device 32 is
set to a predetermined initial state immediately after power
supply has been performed. Referring to FIG. 27, the same parts
as those shown in the flow chart of FIG. 26 are given the same
reference numerals and the same parts are omitted from

description.
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Moreover, as shown in FIGS. 22 and 23 and so forth, a pair of guide
grooves 57 are fornmed on both of left and right sides of the base plate
38. Each of the guide grooves 57 rotatively receives a pair of guide pins
58 di sposed on the two sides of the notor opening 14d of the swing frame
14 to horizontally face each other. To incline the spindle notor 30

relative to the iTigé i daitrvl fpHotedss shownt e BieW 2 iss tstarttedmafbani sm 50
S prOV|ded with a skew drive nmechani sm 60. The skew drive
mechani stheb pawerc sappigdswiteh s101efmamonhbcttingZddsconnedeingvishe sur f ace
of the swing frame 14, a cam driven roller 62 attached to the base plate
38 and paveyrdgouxgei 400 ibeswitchedan dh stepnSillowsftensthe gowar skew
not or 63

supply switch 101 has been switched on, the process proceeds to

step S52.

In step S52 whether or not a optical disk D exists,

that is, whether or not an optical disk D has been loaded on the
disk table 31 is determined. The determination is performed
such that the CPU 80 deteéts a detection signal supplied from
the skew sensor 37. If the skew sensor 37 does not detect the
optical disk D, a determination is performed that the optical
disk D is not loadéd on the disk table 31. Thus, process
returns to step S52 again, and the above-mentioned process is
repeated until the optical disk D is loaded on the disk table
31. If the skew sensor 37 has detected the optical disk D as a
result of the determination performed in step S52, a
determination is performed that the optical disk D has been
loaded on the disk table 31. Then, the process proceeds to step
S53.

In step S53 whether or not the optical pickup 32 is
positioned at the innermost peripheral portion of the optical
disk D is determined. The determination is performed such that
whether or not a limit switch omitted from illustration in FIG.
14 and provided at the inner peripheral side has been switched
on is determined. If the limit switch has been switched off, a
determination is performed that the optical pickup device 32 is

positioned at a position except for the innermost peripheral
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attached to the swing franme 14, a pinion 64 which can be rotated forwards
and reversely by the skew nmotor 63, a rack 65 formed integrally with the
slide cam 61 and a | eaf spring 66 for pressing the camdriven roller 62
agai nst the slide cam61l from a |lower position, and so on. The
slide cam 61 of the skew drive mechanism 60 has a plurality of guide holes
67 for mpbrvion ofr ehghtpticel digkiple oOn whéSostheur Rand p ifletmwmuﬂ:r ame 14
is slidably inserted into 63

switch has been switched on, a determination is performed that

the optical pickup'device 32 is positioned at the innermost

peripheral portion of the optical disk D. The determination

whether or not the portion is the innermost peripheral portion

of the optical disk D is also used to determine the type of the

optical disk D in accordance with the recording density by

reading disk type determination data recorded at the innermost

peripheral position of the optical disk D and to initialize the

skew mode by detecting the innermost peripheral portion.

If it is determined that the optical pickup device 32

is positioned at the innermost peripheral portion of the optical
disk D as a result of the determination performed in step S53,
the process proceeds to step S44 so that initialization of the
skew mode is performed. 1In accordance with the information
recording density of the optical disk D loaded on the disk table
31 determined in step S45, the processes of steps S46 and S47
are performed if the loaded disk is a high density disk. If a
standard density disk is loaded, the processes of steps S48 and

S49 are performed.

If on the other hand it is determined in step S53 that

the optical pickup device 32 is not positioned in the innermost
peripheral portion of the optical disk D, the process proceeds
to step S54. 1In step S54, the optical pickup device 32 is moved
to the innermost peripheral portion of the optical disk D. The
foregoing process is performed such that in the control unit CS

a control signal is output from the CPU 80 to the mechanical
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each guide hole 67. The slide cam 61, as shown in FIG 24, has a skew

adj usting cam surface 6la noderately inclined in sliding directions E1 and
E2, a working distance enlarging camsurface 61b which is a horizontally
hi gh potrtion formed at an end of the skew adjusting cam surface 6la, and
an inclined surface 61c for establishing the connection between the two

cam sur f,agefit PAR ENEcuftlB5 to drive th8eciriidge \Eivedmotorb41i andosatively
attached to a height adjustnent plate 69 as shown in FIG 21 and so on.

The hei glibrehj oft e tcartmilagyeb fiovingt mechanism 40, attachnent plate 71
secured to the base plate 38 with a fixing screw 70 such that

When the inclination of the disk is detected in the
inner peripheral portion of the optical disk D to cause the skew
sensor 37 to perform the initialization, the optical disk D
usually has a iarge skew angle in the outer peripheral portion
thereof and a substantially no skew angle in the inner
peripheral portion of the same, as shown in FIG. 28. FIG. 28
has an axis of abscissa which stands for the distance [mm] from
the center of the disk and an axis of ordinate which stands for
an angle [mrad] of inclination of the disk. According to FIG.
28, the angle of inclination of the direction is 1.7 mrad when
the distance from the center of the disk is 25 mm, while the
angle of inclination of the disk is 2.8 mrad whén the distance
from the center of the disk is 40 mm.

Specifically, since the influence of the deviation of
the disk £ab1e 31 of the spindle motor 30 is the same for the
inner peripheral portion and the outer peripheral portion in
terms of the angle, the skew of the objective lens 34 of the
optical pickup device 32 depends upon only the inclination of
the disk itself. Therefore, since substantially no skew takes
place in the inner peripheral portion adjacent to the disk table
31 of the spindle motor 30 for positioning the disk,
initialization is performed by the skew sensor 37 in the inner
peripheral portion of the loaded optical disk D to
satisfactorily locate the optical pickup device 32 within the

predetermined angular range.
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t he hei ght can be adjusted. A pinion 63a attached to the rotational shaft
of the skew notor 63 is engaged to the pinion 64. The rotational force of
the pinion 64 linearly drives the slide cam61 through the rack 65. A

| oadi mg sensor 73 for detecting whether or not the slide position of the
slide cam61 is the |oading position is attached to the |ower surface of

the sw ng frane A¥chéddgh avlidthie?JogChe¥ disk exists is Wereewehedaineaf
spring 66 is disposed to run parallel to the leaf spring 54. Both of |eft

and ri ghstepn@s20fint bhel £hdw clmit GHwm i FIGUr 20 to té&pedtoVehe surface of
the swing frame 14 wth fixing screws 72. A projection 66a upwardly drawn
s forpobceissaofubtepnsbal oy dentprdcegses proceetist he thaefnapl istelE&53 Wien
the projection 66a presses the |lower surface of the base
in accordance with a result of the determination, another
structure may be employed in which whether or not disk loading
is performed is determined in place of determining éxistence of
- a disk to repeat step S52 if unloading of the disk is performed
and the process proceeds to step S53 after loading of the disk
has been performed. Also, by carrying out the control to
initialize the skew mode by loading the disk, precise
reproduction can be performed regardless of whether the disk is
a standard density disk or a high density disk, similarly to the
above-mentioned embodiment.
A third embodiment of the present invention shown in
FIGS. 29 and 30 has a structure such that a reference member 86
for the initialization which is performed by the skew sensor 37
is attached to the swing frame 14 which is a sub-chassis. The
third embodiment is different from the second embodiment in that
the reference member 86 having a reference portion is formed by
of a member different from the disk table 31. Since the other
elements are not changed, only the reference member 86 will now
be described and the other elements are given the same reference
numerals.
The reference member 86 is formed by bending an
eiongated metal plate into a crank shape. A leading member 86a

and a base member 86b at the both ends thereof are formed to run

parallel to each other. By securing the base member 86b with
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plate 38 at a position adjacent to the camdriven roller 62 from a |ower
position, the camdriven roller 62 is pressed against the slide cam6l
froma | ower position. 64

The sKew adj ustment operation is performed by the skew adjustnment
‘mechani sm 50 havi ng the above-nentioned structure in a reproduction node
i n whi clewohEisihgcatrdws ks D, i theraiRirence member 86 is secured to the

swing frame 14. The leading member 86a of the reference member
86 forms the reference portion. The leading member 86a is
disposed in parallel to the surface of the disk table 31 on
which the disk is placed. The leading membef 86a projects
toward the optical pickup device 32. When the optical pickup
device 32 has been ﬁoved to the innermost peripheral portion,
substantially the overall surface of the skew sensor 37 is, as
shown in FIGS. 29 and 30, éovered by the leading member 86a.

According to the third embodiment, even though the
reference member may be attached to a portion except for the
attachment area of the spindle motor 30 and the movement area
for the optical pickup device 32, the initialization of the
optical pickup 32 by the skew sensor 37 can be performed. Such
a structure may be employed in which the reference member is
directly attached to the spindle motor 30.

A fourth embodiment of the present invention shown in
FIGS. 31 to 34 has a structure arranged such that initialization
is performed to correct the inclination of the spindle motor 30
when the optical disk D is ejected to be returned to a
horizontally state. The third embodiment is different from the
second embodiment in that a reference member 88 is rotatively
attached to the swing frame 14 and the reference portion is
removed from the initializing position of the skew sensor 37
when an information signal is read or written. Since the other
structures are similar to those according to the first

embodiment, only the reference member 88 will now be described
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chucked on the disk table 31 by the disk clanper 46. In the reproduction
node, the light reflecting type skew sensor 37 detects the inclination of
the optical disk Dwith respect to the objective lens 34 in a state where
the optical disk Dis rotated by the spindle notor 30. Based on
a result of the detection of the inclination, the skew adjustnent

mechani snd Ghaedpthes ehements | axssl guifveinh &heo phineakreflesénde muneradsparid t o
the objective lens 34 in such a manner that the optical axis of a |aser
beam wi tthephiagle omittedt from desdriptiion.rradi ated fromthe objective | ens
34 is made to be perpendicular (90) to the optical disk D. As a result, a
state i s real i zedthey ngfienencee mepberaf8 disdispesask horigensaddvcul arly with

respect to the optical axis_of the |aser
adjacent to the spindle motor 30 and, by a fulcrum shaft 89,

supported to the swing frame 14 to be rotative in the
horizontally direction. The fulcrum shaft 89 penetrates an
intermediate portion of the reference member 88. A reference
piece 88a extending toward one side of the fulcrum shaft 89 aﬁd
serving as a reference portion extends at the side of the
optical pickup 32. The reference piece 88a of the reference
member 88 is formed to accurately run parallel to the sﬁrface of
the disk table 31 on which a disk is loaded and a rear surface
opposite to the sensor. A torsion spring 75 is loosely engaged
to the fulcrum shaft 89. The spring force of the torsion spring
75 always urges the reference member 88 in the clockwise
direction when viewed in FIG. 31. Rotation of the reference
member 88 caused by the spring force of the torsion spring 75 is
limited such that a stopper piece 88b extending opposite to the
reference piece 88a is brought into contact with a stopper pin
76 secured to the swing frame 14. In a case where the stopper
piece 88b of the reference member 88 is in contact with the
stopper pin 76, the reference piece 88a is positioned on the
moving locus for the skew sensor 37. In a state shown in FIG.
31 and so forth in which the optical pickup 32 has most
approached the spindle motor 30, the skew sensor 37 is
introduced into a position below the reference piece 88a. Thus,

the substantially overall surface of the skew sensor 37 is
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beam from the objective |ens 34. \Wen data is reproduced in the _
above-nentioned state, even high density data can precisely be reproduced.
The optical pickup device 32 is used to serve as a disk determ nation
means for deternmining the type of the optical disk D, as well as the data
reproduci ng neans. The determ nation can be perfornmed such that the .
opti cal qovdaad with the3Zefererncelipiedey B8adsbethatatheninitralixciorgied at
the innernost peripheral position of the optical disk D. In accordance
with di positdeonddisedeiteatednbylathe sitex Isensore3feaded optical disk Dis a
standard density disk as the first optical )
To rotate the reference member 88, an opening member

77 is attached to the opening 8 of the disk tray 5. In a plan

view point, the stopper pin 76 is positioned on the moving locus

of the opening member 77. Stepped portions are formed from the

stopper pin 76 in the vertical direction. Therefore, the

opening member 77 is not brought into contact with the stopper

pin 76 and the same is brought into contact with only the

reference member 88 when loading is performed. Thus, the

reference member 88 can be rotated by a predetermined angular

degree against the spring force of the torsion spring 75.

The optical disk apparatus 1 having the above-

mentioned structure and accofding to the fourth embodiment is
operated, for example, as follows. Initially, electric power is
supplied to the optical disk apparatus 1, and then the disk tray
5 for moving the optical disk D to the loading position is
brought to an ejection state. Thus, the optical pickup 32 is
moved toward the spindle motor 30. When the optical pickup 32
has most approached the spindle motor 30, the skew sensor 37 of
the optical pickup device 32 is introduced into a position below
the reference piece 88a of the reference member 88 so as to
detect the reference piece 88a which is the reference portion.
As a result, a detection signal from the skew sensor 37 is
supplied to the skew control circuit 84 of the control unit CS
shown in FIG. 25 so that the skew drive mechanism 60 initializes

the spindle motor similarly to the above-mentioned embodiment.
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65 di sk or a high denéity di sk as the second optical disk can
det ect ed. If the | oaded optical disk Dis a standard density
disk, the first node is selected and then a skew of f node is set

be

so t hat

data i*s reproduced in a state where radial skew adjustnent is inhibited.
On the contrary, if the | oaded optical disk Dis a high density di sk,

secondinnde is s
disk is a high

accommodation portion 7.of the disk tiay 5 projecting from the
front panel 3 by a predetermined length. Then, the disk tray 5
is lightly pushed in so as to be moved to the loading positioﬁ.
Thus, the opening member 77 provided for the disk tray 5 is
brought into contact with the stopper piece 88b of the reference
member 88 so that the reference member 88 is rotated
counterclockwise when viewed in FIG. 31 against the spring force
of the torsion spring 75. Aé a result, the reference piece 88a
of the reference member 88 is rotated in a direction in which it
is moved away from the position above the skew sensor 37 so as
to be moved to a position at which detection which is performed
by the skew sensor 37 is not affected.

As a result, the skew sensor 37 corresponds to only
the inclination of the information recording surface. of the
optical disk D when an information signal is read or written to
and from thé optical disk D. If the loaded optical disk D is a
standard density disk, the skew off mode is set and information
is reproduced in a state where the'radial skew adjustment is
inhibited. On the other hand, if the loaded optical disk D is a
high density disk, the skew servo mode is set and at the same
tiﬁe the fact that the disk is the high density disk is stored
in the memory so that information is reproduced while performing
the radial skew adjustment.

Therefore, also the fourth embodiment is able to
satisfactorily reproduce both of the standard density disk and

the high density disk regardless of the type of the disk to be
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density disk is stored in a predeterm ned nmenory. Then, data is reproduced
whi | e radi al - skew adj usting the high density disk. Therefore, the
optical disk apparatus according to the present invention is able to
sel ect'ively and precisely reproduce a standard density disk which has a
large unit area for data and which does not require considerable accuracy
for dat doadedr ndstt when avpitbodll gliskend hyvihgkdiffelremasevopdng unit area
for data and from which data nmust accurately be reproduced. To
per f or mdens ivdesoare opeproduces] nfExt ireceddelpy esimibarpttic Alhaliseicoadpar at us
1 has the control unit CS structured as shown in FIG 25. The control unit
CS has, emboddmenbke, a 4-bit and parallel processing microconputer (CPU)
80, a storage unit :
The present invention is not limited to the above-
mentioned embodiments. Although the description of the
foregoing embodiments has been performed about the structure in
which an optical disk, such as a CD or a CD-ROM or the like, is
used as the information recording medium, the present invention
may be applied to various magneto-optical disk apparatuses each
using an magneto-optical disk, such as an MO or the like, as the
information recording medium to record and/or reproduce
information to and from the same. Although the foregoing
' embodiments have been described about the optical disk apparatus
of a disk tray type for reproducing (reading) information
recorded on the optical disk D, the present invention may, of
course, be applied to a record-only apparatus for only recording
information and also an optical disk apparatus capable of both
recording and reproducing information.

Although the foregoing embodiments have been described
to use the exposed optical disk D, such as a CD or the like, the
optical disk D may be accommodated in a disk cartridge when it
is loaded and ejected. As described above, the present
invention is not limited to the above-mentioned embodiments and
various modifications may be permitted within the scope of the
invention.

[effect of the invention]

According to the present invention, when the optical

79



(ROM on which a predeterm ned program has been witten in advance, a |
storage unit (RAM 81 on which various informations can be witten, a
servo circuit 82 which is controlled by the CPU 80, a reproducing circuit
83, a skew control circuit 84, a nechanical control circuit 85, and so on
The l'oading sensor 73 is connected to the CPU 80. The servo

ci rcui t; @2skf is hboaded raritaithe prefetéomifed position, the skew sensor

66 ' ) :
detects the optical disk. Initially, the optical pickup device
is inifialized, and hence the positional relationship between
the optical disk and the optical pickup can be set in its
predetermined initial state. Therefore, it is possible to
provide a disk drive apparatus which can satisfactorily
reproduce and/or record both of the standard-density disk such
‘as the CD, the CD-ROM or the like and the high-density disk such
as the DVD, the HD-CD or the like, regardless of the kind of the
disk to be next loaded, when the optical disks having the

different recording densities are reproduced and/or recorded.

80



. 7 . ;
control of rotation of the spindle notor 30 and control of ré;;)‘rg ug‘%’n?owao
the optical disk D by neans of the optical pickup 32. Reproduced
informati on obtained by the optical pickup 32 is supplied to the
reproducing circuit 83 so that output of a reproduction signal and so
forth are perforned. Information signal fromthe optical pickup 32 is also
supplied to the skew control circuit 84. In accordance with the '

i nformation signal, the skew control cifcuit 84 outputs a control signal
to the skew notor 63 so that skew adjustnent. of the spindle notor 30 is
perfornmed through the operations of the slide cam61 and the camdriven
roller 62. The mechanical control circuit 85 controls electric units, such

as the | oading

FIG. 1
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notor 21 or the l'ike, such that, for exanple, i-t controls the rotation of
the loading nmotor 21 to control the vertical novenment of the swing frane
14 and so on. . - . -Therefore, a power source 100 for supplying
electric power is, through a power supply switch 101, connected to the
el ectric units, such as the spindle notor 30, the skew sensor 37 and so on
in the apparatus body 2, the electron{§tmts and circujt units of the
control unit CS, such as the CPU 80, cbhi¥ e|l<\Do circuit 82 and so on.
[ operati.on for reproducing opti cal P?I'i{_ﬁ Ry A The control unit CS, as
shown in a flow chart of FIG 26, ‘pe ‘@m\\g 3 ﬁrol process such that the
skew sensor 37 detects the di sk\r@bl 7;3‘\\- {{Be‘ post ure between the
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disk D and the optical pickup 32 in a predeteérnined initial state.
67 © The control.process of the control unit CS, as shown'
in FIG 26, is started by determ ning whether or not the operation for

reproduci ng information fromthe optical disk D has been conpleted in step
S41. The determ nati-on is perfornmed ) '
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by the CPU 80 to deter.ri ne whether or not a reproduction signal has been
supplied fromthe optical pickup 32 through the reproducing circuit 83. If
t he reproduction operation is being perforned, the process is ended here.
If a determnation is perfornmed in step S41 that the reproduction
operation of the optical disk D has been conpleted, the process proceeds
to step $S42. ' In step S42 whet her or not the optical disk D has
been ¢&jected is determned. The determnation is.performed by the CPU 80
to detect a detection signal supplied fromthe |oading sensor 73. If the
state is a loading state in which the loading sensor 73 is detecting the
disk tray 5, a determinatioon is perforned that the state is not disk

ej ection. Thus, the '

Sy
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process returns to step S2 again and the above-rmentioned process -is
repeated until the disk is ejected. If a determnation is perfornmed in
step S42 that the disk has been ejected, the process proceeds to step S43.
In step S43 whether or not the optical disk D ejected in step S2 or

anot her optical disk D has been again |oaded.is determ ned. The
determ.nati-on is perforned by detecting a detection signal supplied from
the |l oading sensor 73. If the state is an unloading state in which the
optical disk Dis not -placed on the disk tray 5, a determnation is

perf or med k |l oading state. TEPS’ -
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the process i's conpleted. If it is determined in step S43 that the state

i s disk |oading,-the process proceeds to step S44. In step $S44
the skew node is initialized. This control is perforned such that the skew
control“circuit 84 outputs a drive signal to the skew notor 63 of the skew
drive mechanism 60 in accordance with a control signal supplied from the
CPU 80 and a detection signal supplted fromthe skew sensor 37. That is,
when loading is perforned, the optical pickup 32 is caused to approach the
spindle notor 30 and the skew sensor .
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37 is inserted into a position below the disk table 31 so as to detect the
| oner surface of the table which is the reference portion of the disk
table 31 by the skew sensor 37. In this case, a structure may be enpl oyed
in which the innernost peripheral portion of the optical disk Dis used as °
the reference portion and the inner peripheral portion is detected by the
skew sensor 37 to initialize the skew node. : | f the skew servo
nmode i s set begauge sghe optical disk D for use in the previous reproducing
operation is ﬁiléh d.ens%y di sk and thus the radial skew adjustnent is
perfornmed in step S44, the skew drive nmechanism 60 is operated to-again
set the spindle notor 30 to be perpendicular so as to set the




attitude between the optical disk D and the optical pickup 32 to be a .
predetermned initial state. On the other hand, if the optical disk D for
use in the previous reproducing operation i-s a standard density disk, a
skew of f node is set so that the radial skew adjustnent is inhibited.

-Slnce the spindle notor 30 has been nade to be perpendicular fromthe
begi nni ng, a new 69 initializing

operation is not performed. (. .
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|f a determination is perfornmed in step S45 -that the disk is a standard
density disk, the process proceeds to step S48 so that the skew servo off
node i5 set..Then, the process proceeds to step S49 so that the operation
for re«produm ng the standard density disk Dis started. Thus, the process
is conpleted here. _ As a result, the attitude between the optical
disk D and the optical pickup.32:can be controlled in accordance with the
i nfornation recording density of'ﬁhe di sk which is tthe information
recording nmediumso-as to set th§attitude to be the initial state which

i s. nost suitable to start the feWOdUCtIOI’l Therefore,. according to the
optlcal di.sk apparatus 1, Th’e u«u S :
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st aridar d den5|ty dISk and the hi gh’ den5|ty di'sk -can selectlvely and
satlsfactorlly be reproduced. Mreover, precise reproduction can be.
performed regardl ess of whether -the -di sk is a standard density .di sk or the
hi gh density disk.. : The control process, which is perfornmed by the
control unit CS, .may be structured -as- shown -in a flowchart of FIG 27.
such that the process Is started whether or:not the power supply swtch
101 is-sw tc positional relationship between the optical
disk D and t ﬁt@ f@kup device 32 is set to'a predeternined initial
state i nmedi ately a fer. power. supply -has been perforned. Referring to FIG

27, the sane parts as those shown in the flow chart of FIG.- 26 are given
the same -reference nunerals and the same parts are onmitted from

.
1 _ . _ .

eceive tzaydn,‘ sl
linpit $ighal’ - ST -

Tnitialize skew

T8et 6 1 S6
Set.skew servo in »

on=-5tate
: _* S7
Rotate Spindle motor |
B T S8
Drive 'CD laser —
'- : . 510
512 . K NO y >~
\ ¥
Set skew servo
in on-state
. Sct skew Sexvo~ /511'
“in off—étate
513
Reproduce data
) I S14
Ejéct disk -
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description. . Ve 70 : The
control process shown in FIG 27 is .started when the power supply swtch
101 for connecting/ di sconnecting the power ‘source 100 is switched on in

step Sb1. After the.power supply switch 101 has been switched on, the
process proceeds to step S52. L : ' )

1 | F/-:G. 17

.y

set b mode  |—-S21
I 522
Search focus N el
S . S23 -
2 .
AR —
YYES S24
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| 525
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kﬁfstcxﬁicélwﬁﬁk - )

, 526
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Sﬁ:DW?xmﬂe- 5927 .

-Search focus

Second optical Qdisk
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In step S52 whether or not a optical disk D exists, that is, whether or
not an optical disk D has been | oaded on the disk table 31 is determ ned.
The determnation is performed such that the CPU 80 detects a detection
signal supplied from the skew sensor 37. If the skew sensor 37 does not
detect the optical disk D, a determination is perfornmed that the optica
disk Dts not |oaded on the disk table 31. Thus, process returns to step
S52 again, and the above-nentioned process is. repeated until the optical
disk Dis |oaded on the disk table 31. If the skew sensor 37 has det.ected
the-.optical disk Das a result of the determ nation perforned in step S52,
a determnation is performed that the optical disk D has been | oaded on
the disk table 31. Then, the process proceeds to step

12/37
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S53. ' ‘In step S53 whether or not the optical pickup 32 is
positioned at the innernpst peripheral portion of the optical disk Dis
determ ned. The determi nation is performed such that whether or not a
limt switch omtted fromillustration in FIG 14 and provided at the

I nner peripheral side has been switched on is determned. If the limt
switch has sbeF‘ z\NI hedTJ_g, a determnation is perforned that the
optical pickup dévick.32/i positioned at a position except for the

i nner nost peri pheral 71

13/37



portion of the optical disk DO On the other hand, if the I'imt swtch has
been switched on, a determi nation is perfornmed that the optical pickup
device 32 is positioned at the innernost peripheral portion of the optical
disk D. Thé determ nation. whether or not the portion is the innernost

peri pheral portion of the optical disk Dis also used to determ ne the
type of -the optical disk Din accordance wwth the recording density by
readi ng di sk type determ nation data recorded at the innernost peripheral
position of the—optigeal dysk D and to initialize the skew node by
detecting the ;%an { gzz¢pheral portion

14/37



If it is determned that the optical pickup device 32 is positioned at the
I nnernost peripheral portion of the optical disk D as a result of the
determ nation perforned in step S53, the process proceeds to step S44 so
that initialization of the skew node is performed. In accordance with the

i nformation recording density of the optical disk D | oaded on the disk
the processes of steps S46 and S47 are

table 31 detegm eiagn 345,
performed if t£21yo d 37§£ is a high density disk. If a standard density
disk is | oaded, the processes of steps S48 and S49 are perforned. .

If on the other hand it is determined in step S53 that the optical pickup
device 32 is not positioned in the innernost péripheral portion of the .

optical disk D, the process proceeds
| 12 L
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to step S54. In step S54, the optical pickup device 32 is noved to the
I nner nost peripheral portion of the optical disk D. The foregoing process -
is performed such that in the control unit CS a control ‘signal is output
fromthe CPU 80 to the nechani cal . 72
control circuit 85 to drive the carriage drive notor 41 and so forth of

the car¥i age i C ysm 40. When the inclination of the
disk is detec?gg/?acfﬁeh7?5 ' '

16/37



i nner peripheral portion of “the optical disk Dto cause the skew sensor 37
to performthe initialization, the optical disk D usually has a | arge skew
angle in the outer peripheral portion thereof and a substantially no skew
angle in the inner peripheral portion of the same, as shown in FIG 28.

FIG 28 has an axis of abscissa which stands for the distance [mm from
the center of ey disk a n axis of ordinate which stands for an angle

[ mrad] of incﬁ%ig,of tije disk. According to FIG 28, the angle of
inclination of the direction is 1.7 nrad when the distance fromthe center
of .the disk is 25 nm while the angle of inclinaticon of the disk is 2.8
nmrad when the distance fromthe center of the disk is 40 mm :

17/37



Specifically, since the influence of the deviation of the disk table 31 of
the spindle notor 30 is the same for the inner peripheral portion and the
outer  peripheral portion in terns of the angle, the skew of the objective
| ens 34 of the optical pickup device 32 depends upon only the inclination
of the disk itself. Therefore, since substantially no skew takes place:-in
the inner peripheral. portion adjacent to the disk table 31 of the spindle
nmot or 30 for positioning the disk, initialization is performed by the skew .
sensor 37 in the inner peripheral portion of the |oaded optical disk Dto

satisfactorily locate the optical pickup dewrge gNMthin t he
pr.edet er mi ned angul ar range. g0
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73 Although whether or not disk exists is deternined in
step 852 in the flow chart shown in FIG 27 to repeat the process of step
S52 or the process proceeds to the next step S53 in accordance with a
result of the determ nation, another structure may be enployed in which
whet her or not disk loading is perforned is determined in place of
determ ning existence of a disk to repeat step S52 if unloading of the

di sk i's perforned
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and the process proceeds to step S53 after |oading of the disk has been
performed. Also, by carrying out the control to initialize the skew node
by | oading the disk, precise reproduction can be perfornmed regardl ess of
whet her the di;sk is a standard density disk or a high density di sk,
similarly to thé above-nentioned enbodi nent. A third enbodi nment
of the present invention shown in . FIGS. 29 and 30 has a structure such
that a reference nenber 86 for the initialization which is performed by,
t he skew sensor 37 is attached to the swing frane 14 which is a
sub-chassis. The third enbodinment is different fromthe second enbodi nent
in that the reference nenber 86 having a reference portion is forned by
of a nmenber different fromthe disk table 31. §i t he ot her ‘
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el enents are not changed, only the reference nenber 86 wll now be
descri-bed and the other elenents are given the sane reference nunerals.
The reference nmenber 86 is forned by bending an elongated netal plate into
a crank shape. A |eading nenber 86a and a base nenber 86b -at the both ends -
thereof are fornmed to run parallel to each other. By securing the base
menber .86b with ' 74 '
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two fixing screws 87, the reference:nenber 86 i$ secured to the swi ng
frame 14. The | eading nenber 86a of the reference nenber 86 forns the
reference portion. The |eading nmenber 86a is disposed in parallel to-the
surface of the disk table 31 on which the disk is placed. The |eading
menber 86a projects toward the optical pickup device 32. When the optical
pi ckup device_32 h be ved to the innernost peripheral portion,
substamtialle?hﬁ éngahiﬁéﬂ?face of the skew sensor 37 is, as shown in
FIGS. 29 and 30,° coveted by the | eading menber 86a. - According to

the third enbodi nent, even though the reference nenber may be attached to

a portion except for the attachnment area of the S%HQd|e not or 30 and the
novenent area _ -El
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for the optical -pickup device 32, the initialization of the optical pickup
32 by the skew sensor 37 can be perforned. Such a structure nay be

enpl oyed in which the reference nenber is directly attached to the spindle
not or 30. A fourth enbodi nent of the present invention shown in
FIGS. 31 to 34 has a structure arranged such that initialization is
perfornmed to correct the inclination of the spindle notor 30 when the
optical disk Dis ejected to be returned to a -horizontally state. The
third enbodjnment is different fromthe second enbodinent in that a

ref erence menber 88 is rotatively attached to the swing frame 14 and the
reference portion is renoved fromthe-initializing position of the skew
sensor 37 ' .

23/37
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when an i nformation signal is read or witten. Since the other structures
are simlar to those according to the first enbodinent, only the reference

menber -88 wi ||l now be descri bed 75
and the other elenents are given the sane reference nunerals and they are
omtted fromdescription. The reference nenber 88 is disposed

horizopntally adjacent to the spindle notor 30 and, by a fulcrumshaft 89,
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supported t.o the swing frame 14 to be rotative in the horizontally .
ditrection. The fulcrumshaft 89 penetrates an internediate portion of the
ref-er.ence menber 88. A reference "piece 88a extending toward one side of
the-ful crum shaft 89 and serving as a reference portion extends.at the
side of the, optical pickup 32. The reference piece 88a-of the reference
mermber 88 isfojned to ageurately run parallel to the surface of the disk
tabl e”31 on [ Ji QES | oaded and a rear surface .opposite to the
sensor’. -A torsion spring 75 is |oosely e%Saged tQ,t he ful ogem shaft 89.
The -spring force of the torsion spring Gal ways ngegz,t heyr ef'er ence
menber 88 in the clockw se ¥di re(Stion Wher vi ewed }i_n FI’G 3F Rot ati on of
the reference ' \ : - : N
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menber 88.caused by the spring force of the torsion.spring 75 is limted
such that .a stopper piece 88b extendihg opposite to the reférence piece
88a is Brought into contact with a stopper pin 76 secured to the swng
frame* 14. In a case where the st0pper pi ece 88b of the reference nenber 88
is in contact with the stopper pin 76, the'reference piece 88a is

.posi tioned o 7oV ocus for the skew sensor 37. _In a state shown in
FIG 31 andglﬁﬂﬁ'i ?&I ch the.optical pi ckup 32 has nost appr oached

t he spindle notor 30, the skeyf sensor 37 i'ntroduced into a position

bel ow the reference piece 88{T~hL§t'arE hgubst antial I y overal | surface of

t he skew sensor 37 s 76 o

s
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covered with the reference piece 88a so that the initializi-ng positionis

detected by the skew sensor 37.

To rotate the reference nmenber

88, an opening nenber 77 is attached to the opening 8 of the disk tray 5.
I'n a plan view point, the.stopper pin 76 is positioned on the noving |ocus
of the opening menber 77. Stepped portions are forned fromthe stopper

76 in the vertical direction. Therefore, the openlng e

brought into contact with
: . B Start

L _S51 .

. Disk loaded ?

“optical pickup locat:
at:nma:pmupmay
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pin 76 and the sanme is brought into contact mnth onIy ‘the reference. menber
88 when loading is perfornmed. Thus, the réference nember 88 can:be rotated
by a predetermined angul ar degree against the spring force of the torsion
spring 75. The optical disk apparatus 1 having t he above-

nenti oned structure and according to the fourth enbodinent is operated,
for exanple, as-follows. Initially,. el.ectrit power is supplied to the
optical disk apparatus 1, and then-the disk tray. S5 .for noving the optical
disk.Dto the Ioadlng positioen is brought. to an.ejecti.on state. Thus, the
optical pickup 32 is noved toward the spi ndl € ot or 30. When the optlcal
pirckup 32 has nost approached the.'spindl e motor 30, the skew sensor 37.of
the optical pickup device 32 is introduced i'nto a position bel ow .
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the reference piece 88a of the reference nenber 88 so as to detect the
reference piece 88a which is the reference portion..

det ection signa
circuit- 84 of the control
nmechanism 60 initializes

unit CS

the spindle notor simlarly to the

above- neénti oned enbodi nent.

Fl

fromthe skew sensor

37 is

As a result, a

supplied to the skew control

shown in FIG 25 so that the skew drive
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Then, a desired optical disk Dis placed in the disk accomodation portion
7 of the disk tray 5 projecting fromthe front panel 3 by a predeterm ned
| ength. Then, the disk tray 5 is lightly pushed in so as to be noved to

t he I gadi ng position. Thus, the opening nenber 77 provided for the disk
tray 5 is brought into contact with the stopper piece 88b of the reference
menber 88 so that the reference nenber 88 is rotated counterclockw se when
viewed in FIG 31 against the spring force of the torsion spring 75. As a
result, the reference piece 88a of the ref TE nenber 88 is rotated in a
direction in which it is noved away fromt ofition above the skew
sensor 37 so as to-be noved to a position & whlch detection which is
performed by the skew sensor 37 is not aff¢cted

1
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As a result, the skew sensor 37 corresponds to only the inclination of the
i nformati on recording surface of the optical disk D when an information
signal .is read or witten to and fromthe optical disk D. If the |oaded
optical- disk Dis a standard density disk, the skew off node is set and
information is reproduced in a state where the radial skew adjustnment is

i nhi bi ted. On_the other , 1 f the | oaded optical disk a i gh
density diSk“F%hZ W S o node is set and at the sane i i fact
that the disK is' the high density disk is'stored in the t hat

information is reproduced while performng
Therefore, also the fourth enbodi |
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satisfactofily reproduce both of the standard density disk and the high
density disk regardless of the type of the disk to be .

78 . . | oaded next when optical disks D having different recording
densities are reproduced (or recorded), simlarly to the second

enbodi nent . The present invention is not limted to the above-
menti qned enbodi nents. Al t hough the descrig“hon of the .
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f oregoi ng enbodi ments has been perfornmed about the structure in whi ch an
optical disk, such as a CD or a CD-ROMor the like, is used as the

i nformati on recording medium the present invention may be. applied to
vari ods nagnet o-optical di sk. apparatuses each usi ng an nagnet o-opti cal

di sk, such as an MO or the like, as the i nformation recording mediumto
record.and/ or reproduce I nformation to and fromthe sane. Although the

f or egoi ng enbodlnents haye been descri bed about the optical disk

appar at us | E?ype for reproducing (reading) information .
recorded on t D, the present invention may, of course, be
applied to a record onIy apparatus for only recording I nformati on and

al so an optical disk apparatus capable of both
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recordi ng and reproducing information. Al t hough t he . foregoing
enbodi nents have been descri bed to use the exposed optical disk D, such
as a CDor-the like, the optical disk D my be accomobdated in a disk-
cartryidge when it is | oaded and ejected. As described above, the present
invention is not Iltmted to the above-nmentioned enbodi nents and vari ous
modi fications may be permtted within the scope of the i nventi on.
[effect of the invention] According to the present invention,
when the opti cal o 79 :
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disk'is | oaded onto the predeterm ned position, the skew sensor detects
the optical disk. Initially, the optical pickup device 1is initialized,
and hence the positional relationship between the optical disk and the
optical pickup can be set inits predetermned initial state. Therefore,
it is possible to provide a disk drive - apparatus which can satisfactorily
repr oduce an e r ordéggfh of the standard-density disk such as the CD,
t he CDRO\AO#?MeEKe t he high-density disk such as the DVD, the
HD-CD or the like, regardless of the kind of the
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di sk to be next | oaded, when the optical disks having the
recordi ng densities are reproduced and/or recorded.
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EXPLANATION OF REFERENCE NUMBERS

100  disk drive devices
105 apparatus bodies
104 tray slots
102 disk trays
103 disk holding portions
110 bottom surface openings
114 chassis
swing frame
116 loading drive mechanisms
116 loading motors
123 swinging lever
128 locking lever
147 spindle motor
149 disk table
142 optical pickup device
165, 166 objective lenses
176 optical blocks
183 skew sensors
152 pickup feed mechanisms
160 skew control mechanisms
skew drive mechanism
loading sensors
opening member
microcomputer
88 reference members
disk drive unit
loading detection switéh
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lifting and lowering operation board detection switch
disk rotatin_g mechanism

supporting frames

system controller

Servo processor
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(57) Abstract

The relative posture between an optical disc and an optical pickup are set to a predetermined initial state before recording/reproducing
information. A disc table on which the optical disc is mounted and which is rotated by a spindlc motor, the optical pickup by which
information is recorded/reproduced on/from the optical disc, a skew sensor which detects the inclination to the optical disc, a skew control
mechanism which adjusts the inclination of the optical axis of a light beam with respect to the optical disc in accordance with the output of
the skew sensor, a reference part detected by the skew sensor and a control means which sets the skew control mechanism to a predetermined
initial state in accordance with the detection output from the skew sensor to the reference part. Irrespective of the type of the optical disc
mounted on the disc table, the data recorded on the optical disc can be reproduced without error.
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