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the Invention e present invention relates to a disc reproduction
apparatus such as a conpact disc reproduction apparatus, and nore
particularly to an apparatus for adjusting an inclination angle of the
optlcal objective | ens 10 for an optical pickup and aligning the
nDtlon Iﬂww@mﬂ“mﬂﬂ optical axis of the objective lens with the center of

. Description ofDEEGRIETEmnd Art 15 In a disc
reproductloﬁﬁﬁﬁparatus of a known type, a laser beamis focussed on a
record pti cal B@cRsyﬁaﬁuﬁﬂ}@ﬁtlﬁﬂﬁﬂkﬂﬁs and light reflected
fromthumlﬂmnmummmtc is focussed by the objective | ens on a photodet ect or
to reproducgkor mati on recorded on the optical disc. 20 Wth such a disc
reproduction_apparatus, the optical_axis of the objective lens is required
to be perpeﬁﬁ?g§FQPN1 oOF hEHE 5®WB“§UP$ace of an optical disc in order to
gui de Ikght é f%ﬁ #he opfical disc to a correct position of the
phot odePect & PEntRGD %ve? 9ption | ocus of the optical axis of 1

The present invention relates to a disc reproduction

U

apparatus such as a compact disc reproduction apparatus,
and more particularly to an apparatus for adjusting an
inclination angle of the optical axis of an objective lens
10 for an optical pickup and aligning the motion locus of the
optical axis of the objective lens with the center of an

optical disc.

2. Description of the Related Art

15 In a disc reproduction apparatus of a known type, a
laser beam is focussed on a record track of an optical disc
by an objective lens, and light reflected from the optical
disc is focussed by the objective lens on a photodetector
to reproduce information recorded on the optical disc.

20 With such a disc reproduction apparatus, the optical axis
of the objective lens is required to be perpendicular to
the record surface of an optical disc in order to guide
light reflected from the optical disc to a correct position
of the photodetector.

25 Furthermore, the motion locus of the optical axis of



an obj ecti ‘(ﬁ)bmﬁﬁ S required to be aligned with the center PQ‘trﬁ’Q ,@AW 2002
disc, 'if a disc reproduction apparatus , perforns tracking con{ro? y a

t hree-beam nmethod or if it is of.a multi-beamthat signals are read at the
sane 5 time froma plurality of light spots on record tracks. Fig. 4 shows

a notion state of a plurality of light spots fromwhich signals are read. A
light beamis diffracted and focussed on an optical disc as seven |ight
spots. Aft erar bobjecthobslenspisatequinst ald ble bdddneéd weehr thagcéemtene turn
of each record track, they are junped to the tracks starting fromthe fifth
track. Signhafs asadoptinxal hdisar,al L€l 3| gliiscsperepradaecttionecdapparatupl ed ;
together later. '"In order to prevent a read | oss when the spots are junped,
si gnal s ar e prgdiormse datasidng opnitood diye al Thresstbedn aethod vor tifickt

before the next track. A pitch between |ight spots in a disc radial

direction isismfea ayidii-hean givReh thatwsdgnalsorare rerad atinther sakeé ng
control is performed by usi n%_t he central mainspot. However, if the notion

| ocus ofd t h&ige ifrem 2 pdugplityaRfodighti spotsnen Feppzd tyackswith the

center of an optigal djsc¢, sub-spots other than the main spot are, djspl aced
fromthe track cé"ﬂtgersfi s‘é}‘ﬁ’% ?I‘Bﬁ&f?%t gtateqpd, 3 Riraly a‘?fo#%’é?v\een

he motion | f the aptigal axis_ and th i g, 25 f
opt i cal di sGPA 1 SRRl 2 gnelt.cainera. * Boohde { REaro: & on

ter of t icaly 4 t] . jcal axis. by Oy,
on i nct | nat 1 PR, S, SASRIE P P b i el TSR BRbRe
an inclit ential dire al 0 an .
SRR & e e S e N v o i Vi
AY(Lrizg 1dedorasild Hauaheatafﬂr?f:éabmfréd&*& tHaehs kaeysagd ?M?‘ae&i ngle

objective lens are noved in parallel to the transport diré&ction of an

optical pickep tidaratils sabrdingl@rom the $RELh ekaBR.t hsighhlgakesddsc
tangential direction at the radii rl and rz have the difference DA

Theref ore, tfwonpi tthe bparerhelpdiiglendspbespi aeé hetowsah andor dotipheds
becone different dependi ng upon the position on an optical disc, so that
all the spottogethewtlatemnedimiotdercty préventicksreddi $opsswhennthe

m salignment is called a displacenent by R dependence. It is therefore
necessary t cSRRFS ATYe Hamped, F4Ondd sapgecagpinhregft startings f5pmykhe
objective lens for an _optical |chc§$% nd to align the notion |ocus of the

opticall®0o atFackhiwhich 45 d4q \%i%’f' fore fbe ooy RSk optical disc.

Such adj ust ment r’g%hiatrghs gsett]w%\é% E‘igﬂtpég _gss e:{jn ta? disc radial direction

is made- equal to a pitch between xrecoxrd tracks, and

tracking control is performed by using the central main

spot. However, if the motion locus of the optical axis of

20 an objective lens is misaligned with the center of an

optical disc, sub-spots other +than the main spot are
displaced from the track centers.

Fig. 5 illustrates a displacement relation between to

the motion locus of the optical axis and the rotation

25 center of an optical disc. By representing a displacement



date. Wth iccal pickup apparatus proposed in Japanese ' && MAR 2002
Utility m&g‘?*‘ﬁﬁ’ﬁ’i cation No. 61-153122 gazette, a pickup ur%)lb'?h?g ?}x}ed to

a nmount plate, and the 25 relative position and inclination angle of the
nount plate 3 relative to a novabl e base are adjusted by using three
screws and threaded into the nmount plate. Wth this optical pickup
apparatus, the relative position and inclination angle of the nount plate
rel ati ve to dfhahe Fotaklienbaentarcofhshgedptiogl ydiéd hfremhthe rmatton t hat
the screw adjustnment is required to be perforned a plurality of tinmes. As
wi || be | at eroaies offi the, optiall wstinebly Ay, panfinekihdyiomre,t along the puts
fromthe optical pickup while an optical disc is rotated, the optical axis
can be 10 eftangentijal sdjnesttieon Btwey eradims hri Hnd opei daclphakdien 6,
apparatus, such adjustnment is inpossible. In an optical axis adjustnment
mechani sm f ctlang die tangendiad disesddeni atjapradius x; Arpealven b
Application No. 6-168455 gazette, a pickup holder is nmounted on a base 15
whi ch pel f orbs =alY{Fe @0 Bei prAAr: -nofi GAEfeRaNGe AR KEP FIVEBRY MO Gh thi s
pi ckup hol der. The pickup holder is rotatably supported by a pivot shaft
which is par®l reP:to Ay.(tit/ﬁe Fmif'ﬁn) direction of the base, and a rotation

| eabout th ' shaft i dj d first th ded,20 int
The base 1ot her APneRaRlia | RABFRITERS T 1kt S b ot bBPFRET K% @ b ong
the t ti ' is . ' ' t b | ek h
rote at glr)]lggnalb%h gci:cﬁr \e/(c?{bl:'%%gfl ?geaggﬁgggﬁ%gasggggédeg%r)égv%@%igéjrzo? g [ gﬁﬁgagl e

about the secAffrieWireactdonSbedaly optibhl gp%k@%“/,o 2??]& Oiﬁéfiﬁglt‘i@ﬂ ust

the position of the optical axis relative '’ e notion | ocus of an

obj ectiy® | eg\p - thE'8psesOaLiong aYe dptaddad dikicOthigeAeKUPANPLECL AN ST S
the rotation angle about the pivot shafts to thereby adjust the inclination
angl e of thetkwidedli ¥ SndlnBavec thaddaffdreéei A0. Therefore, the

pitch between spots and the pitch between record tracks

become different depending upon the position on an optical

disc, so that all the spots are not aligned with record

15 tracks. This position misalignment is called a

displacement by R dependence.

It is therefore necessary to adjust the inclination
angle of the optical axis of an objective lens for an
optical pickup and to align the motion locus of the optical

20 axis of the objective lens with the center of an optical
disc. Such adjustment mechanisms have been proposed to
date. With an optical pickup apparatus proposed in
Japanese Laid-Open Utility Model Application No. 61-153122
gazette, a pickup unit is fixed to a mount plate, and the

25 relative position and inclination angle of the mount plate



Wth this %J9ﬁﬁd§9am s adj ustnent mechani smfor an optical p&aﬁ#érg,g?}ﬁgﬁqm 2002

i nclination angles of the optical axis along the tangenti al

directions and the position of the optical axis relative to the notion

| ocus of an objective |l ens can be adjusted generally independently from
each other. However, this nmechanismis also associated with the problem

t hat adj ustnent cannot be perforned by nonitoring outputs fromthe optical
pi ckup whi | gedatipei ard &i moviablieotbdsdl. aker ddjusteld- ABoasbhgartiree

JP- A- 09223353 di scl ose a novabl e supporting nenber of the disc notor and
turnt abl e f ecree pandotvhrehdad ushtag the mbantansiate SUVMMARRh OfthilidE ]
| NVENTI ON The present invention has been nade in consideration of the above
ci rcunst anceptikali spdekopj eappafratuns ,pr dhent riedadrivieon posipion dand di sc
reproducti on agpar atus capabl e of adjusting the optical axis of an

obj ective | dpslinptionn angleglofli $hej smeuntt ;latgherelative pesi tthen

adj ustment of the optical axis relative to a notion |ocus of the objective
| ens do8s nBevablecbargecare hanged finpfive with gachpserey sxithatadder di ng
to the present invgr,lti on, in_a disc recgrodg‘cﬁti on_apparat us, for_ recordi ng

and repr oduSeRgwsadiugtpant ois wequirsd e be perfareed @ Alwplity, of

hount od on SPERr o LR b ndetre tesdrulade, e Adidethent, T8 th o
by he opr BEPPReE] i oAl EbENS ohepdEl edolf PO ToHTIC BaRRX (! OF
opti cal i Chie 3 BRI Bidd QLAY AT R B b,

bracketg | n e iRl dAFRANSEN Abwbber) NUERA! Misi Bpi¥aiC digihpduct i on
apparatus for recording and reproducing data to and from an optical "disc

cl anped by apparaitall eshrhl agasihentadsPempbBgiBleoptical pickup with a
drive 6 mechani sm nmounted on a reproduction unit chassis which supports
a disc notor w tiInaanodbpticabaditis mdjuistndnicemechahiabhefos dnogticslerein a
bracket is rotatably supported by the reproduction unit chassis, an elastic
5 nmenber i s glickmp tprdyusdil athelapahesdi JaideDpeni Paftendd Applivatdasti c
menber, a rotation center axis of the turntable is aligned on a |line

ext endi ng f Mom $-168455 oezedtel, anprdgkupaholder s mopwbedon & Hase of
the optical pickup, by rotating the bracket) and an inclination angle of
the 10 3Spti ¢hich perdormse aplipepr, rerdpEospl metdon; cand A RdFFMRIR i ve to
the optical disc c]anped by the turntab i s adjustedq deforqing t he

el astic nmenqunted  § d?*%i{sré’[}éfb‘é’ct?‘a#gﬁ’bpar ajmgeé"d’%mi{wﬁlg]ﬁﬁoﬁe? a

rotati on cent i SiaGSla 'y ol | G Ol ded WD £ SR TR0

notion | ocu e -op axi s “of t ive'lI'e
the motion direction of the base, and a rotation angle

about the pivot shaft is adjusted by a first screw threaded

20 into the base to thereby adjust the inclination angle of
the optical axis along the tangential direction.

The pickup is supported by the pickup holder rotatably

about pivot shafts and about a second screw. The rotation

angle about the second screw is adjusted by a third screw

25 to thereby adjust the position of the optical axis relative



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a plan view of a disc
reproducti on apparatus 20 according to an enbodi nent of the inventf%%.Mdemﬂz
2 is a front view of the disc reproduction apparatus shown in Fig. 1. Fig.

3 is a broken perspective view showi ng the main conponents of the disc

reproduction apparatus shown in Fig. 25 1. 7 Fig. 4 is a diagram
illustrating tracking control by a plurality of light spots. , Fig. 5is a
diagramillustrating displacenment of notion |ocus of an optical axis of the

di sc reptedutid ot @ppibatsiSolpan drRiYtdvedi Behaceneat sekonad Gideal disc
and upon different, radial positions on the disc. DETAI LED DESCRI PTI ON OF
THE PREFERREBAENBADCVENTRS APHEKYP - bedArty Rdinste® e odntatspnapiela us 10

accor di ngpbacran rbediaent giof et d1e tnvend £ 08\, Waldj ulke d Q”il?ﬁ%‘ﬂ\iféélo
reference to the acconpanying drawings. Fig. 1 I's a plan view of a é1sc
r epr oducehngheapfacheusphicat dangst alang e dradinl ofixeetiowention, Fig. 2

is a front vi f di I epr o io S, ig. 3.is a_broken
15 perspectivg%%ﬁewﬁéﬁkwwéﬁ}%ég} ng%%%co%%g§§ﬁ§§ﬁgf Tﬁggﬁgg%hré%¥%dﬁ%¥ion
appar at uspt Refir pickupymerted inekpnasboh Saaglepr educthenopnitathasdiss whi ch
is supported by.an unrepresented. maipn chassis via an el .astic nmenber. The
reproggcﬁﬁ8ﬂguﬁpﬁ &ﬁ£§§%§lfii§uﬁbﬂgﬁﬁﬁé'a H YOO RY %ﬁdzﬁhﬁnﬁﬁﬁFé§éﬁked
drive meglianilsen oMeiikaghahkiBolarsx il apd 2har edaghenedchs &€ an
reproduction unit chassis 1, fix_a main shaft 14 and rotatably support a

| ead screRiegtivaplengs CamolReradstrly aqn%@%éﬁeanfiepﬁﬁéerléﬁn'o Fen on

;piet chaggif bthi¥.andwe¥d?,Shafils echHlifi g {s SBREL 1458B9a8HR- SHRH 22

the problem that adjustment cannot be performed by
monitoring outputs from the optical pickup while an optical
disc is rotated. Further, EP-A-806767 and JP-A-09223353
disclose a movable supporting member of the disc motor and

turntable for the purpose of adjusting the skew angle.

SUMMARY OF THE INVENTION

The present invention has been made in consideration of
the above circumstances. It is an object of the present
invention to provide a disc reproduction apparatus capable
of adjusting the optical axis of an objective lens while an
optical disc is rotated, wherein the position adjustment of
the optical axis relative to a motion locus of the objective
lens does not affect the inclination angle of the optical
axis.

According to the present invention, in a disc

reproduction apparatus for recording and reproducing



a . inserted into an optical pickup 2 having an objective |ens ﬁ@’Mﬁﬂ 20
that the latter is supported by the reproduction unit chassis 1 to 02
linearly novable. A plate spring 12 and a resin rack 15 are fastened to the
optical pickup 2 by 5 cormmon screws. The plate spring 12 energi zes the rack
15 to be nade in mesh with the | ead screw 13. A plate spring 18 fastened to
the reproduction unit chassis 1 energizes the |l ead screw 13 to renove a

play of the lead screw 13 in its axial direction. A pinion 17 10 fixed to

the rotaggtahabt aeld sfrcptagabppieklUpddeeyelamped 1y resbasnvablbeabgear 19
fixed to_.the |l ead screw 13. As the optical _pickup drive notor 16 rotates,

the opti CAPCRFEXupt32REPPrEA_For PRI Pﬁt&ﬁa&p/dHWWqﬂreﬂﬁq%n as Gré¥ed in

Fig. 1. hachRheshPerbhh€dd! Yont he GRidrCRIudUiHUIP uAiits Eh@@%&grte«ﬁltaﬁt ween a
hone position indicated by a solid |ine and a position indicated

two- dot EHBPATEEn@ WRAEChORRLPBsiWitdn fs wrtawt eghaifth o phdtish ntéﬁr upt er
11 fixed eprpd nu £ﬁ§§ e i o] he 20
plate spF%ﬁBE%giénﬁgfs%g&%gdloﬁh%f the p S%OQTn?err%Egénfﬁgé 2ﬂhlgcgnntor 4

i s supporépdodyct benr epibdudiassisunvia chabsiaskétyi & ardtacket 6Geahdra not or
nmount plate 5

25 6a profet: PhotRPOR RS SPORer S ATE DM 1o 1A AEKEFEgafing Pron a” S !
motion locus of an optical axis of an objective lens of the
optical pickup, by rotating the bracket.

In a preferred embodiment of the invention, in a disc
reproduction apparatus for recording and reproducing data to
and from an optical disc clamped by a turntable by

linearly transporting an optical pickup with a drive



fitted in @v@%,ﬁggg t he reproduction unit chassis 1. Screvvspgﬁ,_,ggh?(ﬁglgs MAR 2002

inserted into elongated holes of the bracket 6 and threaded iInt
reproduction unit chassis 1 make the flat | ower surface of the bracket 6
abut on the 5 upper surface of the reproduction unit chassis 1 with the
hel p of conpression coil springs 27 and 27. Therefore, the bracket 6 can be
pi vot ed about the shaft 6a w thout any back rush in the up/down direction.
An ext ensi omechianispr imoutedt endedl bepwodncthonlndrtacébassisndhdami n

hol der 10 energi zes the bracket 6 in the counter-clockw se direction as

vi ened downwaippoxtskia). discAmptom with o2 xetasyushafd sto ewbichhrtheded
into a screw hole 6¢c of the bracket 6 abuts on_a bent portion |a of the
reproduct i oduFitabdeasdiss £ixgd,sdmberedn t 9e braghetst ilsg Fotatablys
rotary position of the bracket 6 about the shaft 6a can be set. Four bosses
formed on t FMPROXeS: by atber Fepxpdiictianr vitho/dassds . craneglagtdsb. The

t t plate- d f t ' is f d with hol ,. ba, ba,

oL T RS SRS o8 Rha' B SBEARD Ly |BIIES AL ol S e o2
I ' o 1 Fi . th d_via t hol ba, ...

(onL 3, one St Astia Rehflf, % Dol BERRIECPE A S GRa I .,

to the brackel § ;.M & ta b?zﬁgsg?{eﬁa%é&g d t aOmBtfos! iggﬁ%%o@ gper than

25 the right bosses so that | eft si e notor nount ate 5
is slanted Rpdhieall Bx2sN8tUirl ol’fedive lens of the optical pickup, by

rotating the bracket, and an inclination angle of the

10 optical axis of the objective lens of the optical pickup

relative to the optical disc clamped by the turntable is
adjusted by deforming the elastic member.

In the disc reproduction apparatuses described above,

a rotation center of the bracket is aligned on a line

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

objective lens.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of a disc reproduction apparatus
20 according to an embodiment of the invention.
Fig. 2 is a front view of the disc reproduction
apparatus shown in Fig. 1.
Fig. 3 is a broken perspective view showing the main
components of the disc reproduction apparatus shown in Fig.

25 1.



A center siwopaemenber 5d of the notor nount plate 5 coupl escpinbdadadeMAR 2002
peri pheral nenber thereof via two bridges. The disc notor 4 is fastened to
the notor plate 5 by screws 5 25 and 25 (only one screwis shown in Fig. 3)
inserted into holes 5b and 5b. The rotary shaft 4a of the disc notor 4
extends upward through a hole of the notor nount plate 5 and a turntable 23
is made in pressure contact with the rotary shaft. 10 An adjusting screw
inserted into a FitWe $dinfatdtagramiillestratingteacking gontred byl e 5c

of the notor npunt_plate 5  Hy adjusting the adjusting screw 7, the stripe
menber 5d of PRETABLEY HUIME SBOSY s di splaced so that the inclination

of the rotary shaft of_ the disg.notor 15 4 can pbe adjysted. An
unr epresent ed cl &M@er T hiSsid aﬁ&‘?f“er@hl‘f%'gfﬁ i Jﬁﬂ(’spigaegl,e%dogn

unrepresented,clanmper i s placed .qn _the cl anper .chagsis._An_unrepresented
di sc tray i'§°ﬁﬁﬁﬂ?@8c3ﬁ ?ﬁeaﬁai%ﬁ&ﬁgé'si %‘tso% HWa f%ctﬁs'p’éSﬁ?’c%ﬁgndi sC
tray 20.tra C ' . e i . t rsat us
and thesuppgﬁgfg)%élé'fllgoﬁ%?% %gﬂ%t %%n?é%ﬁ%ﬁoggﬂeig ?ﬁtegrf & %og%%t ?gﬁ;%a%ﬁ
chassis 1 i t HENer r AP ' 34 S transported to the
upper posi tlagéﬂo?itfﬁee turnftj%cg&efz%é t J'e tur%g{a ezgzl%dl'i fts the 25 conpact
disc 3 fromthe disc tray and attracts the clanper 11 by a magnetic
force to thereby clanp the conpact disc ~. between the turntable 23 and

cl anper. | npklphsreb abESCRIECTIONTOE THE FREFERRED EMBODIMENTS di sc notor and
the optical pickup 2 is transported in a radial direction to read 5 signals
fromthe conpactAdi amlXxi-Belam di type epdddect ixepxphartadars | appataltiis- beam
type reproduction apparatus described with reference to Fig. 4, so that

si gnal $0canapbeordingi nta simor emboddémentm ofie thepadsivehtion. widdenbe

diffracted beans fromthe | aser
described with reference to the accompanying drawings. Fig.

1 is a plan view of a disc reproduction apparatus according
to an embodiment of the invention, Fig. 2 is a front view
of the disc reproduction apparatus, and Fig. 3 is a broken
15 perspective view showing the main components of the disc
reproduction apparatus. Reference numeral 1 represents a
reproduction unit chassis which is supported by an
unrepresented main chassis via an elastic member. The
reproduction unit chassis 1 is moved up and down by an
20 unrepresented drive mechanism.

Main shaft holders 10 and 20 are fastened to the
reproduction unit chassis 1, fix a main shaft 14 and
rotatably support a lead screw 13. Sub-shaft holders 21
and 21 fastened to the reproduction unit chassis 1 fix a

25 sub shaft 22. The main shaft 14 and sub-shaft 22 are



10 di ode angobefgegsed on the record surface of the conpact @b@m&,@%é% 2002
| i ght spots. Tracking and focussing controls are perfornmed by a tracking
control signal and a focussing control signal generated froma tracking

error signal and a focussing 15 error signal obtained fromlight reflected
fromthe central main spot and supplied to a drive coil for the objective
lens 2a. In this case, it is necessary to performan optical axis position

adj ust nent figsegteshiingor AB- opbicah PiekUPo? hawingtan Abisgtivg kens
objective lens 2a Wth the 2Q rotation center of the conpact djsc 3, in

order to ali4fr t$R ¥BIEntBEod@ther isheStRReF ted r h¥k then ReRrofidtddecor d
area of the cortrﬁgzt di,sc to_adj.ust the inclliélati on

3. 1 i g .al
angl e to malBY is il &9 i’elt)ﬁ‘lfa‘r?ésg&&e(éﬁgsvﬁ‘@’é‘é'en? ate ;féﬁ)"é‘rﬂji lar to
th d .. th t di 3 .b f i ly.
For 1 he ne; i 3 FeBiin 5k TP IHe Taltenol’ vo tpa SpREEAR SIS LY
dial od Con. . . $ . .
ooy ot elf 1 S sl CHAEO Blate Hitly) N0 MM R Ve WAL 28
Pl ckup 2 Si d% Al tiiad 15 AdHSWTRA! tnal 1608 QBLBRAL32xi S al ong the radial

and tangential directions are perforned as required, the optical axis

posi tion adj ust meNtpl st s A 8 ThaStaRedS tBE thet FophddRRtiOn Rihiy
nonitoring signals fromthe 10 optical pickup while the conpact disc 3 is

rotated. A @HaHsAGENE¥nedigizes able deladsdireR0IF it renidvee digileGt sk for
exanple, fn the followi ng manner. A pitch between |ight spots on the
optical pickile i bleadustreéw aA3piichitet artalr ddvedtioncks. ATpdndbar 7 i f the
spots are 15 traversed across the record tracks Wthout tracking control,

si gnal s1@rorfiiixes atj dbentrotpuysshaft af pmaseptic¢dkrpiniawidBiBe mokbr t s
Lissajous's figure is a straight |ink having an angle of 45 relative to the
hori zontal &8 Jmesheewith g gear ob?i Edxedxte pbei desd screwg diSspl ed, the
Li ssajous's figure becones ellipsaoidal, In this manner, the optical axis
position di SfieacerEieat apigkupndfivernBotaE| 16t FetateRy c¥h8f M i cal

i1 8 1000 gkl 1, bl e R AR AL e 5
in Fig. 1.

15 More specifically, the optical pickup 2 is transported
between a home position indicated by a solid line and a
position indicated by a two-dot chain line. The home
position is detected with a photo-interrupter 11 fixed to
the reproduction unit chassis 1 when a bent portion of the

20 plate spring 12 enters a region of the photo-interrupter
11.

A disc motor 4 is supported by the reproduction unit
chassis 1 via a bracket 6 and a motor mount plate 5, as
will be later detailed with reference to Fig. 3. A shaft

25 6a projecting from the lower surface of the bracket 6 is



to therebywgubsred e 1ight reflected fromthe conpact disc ﬁcf,@gh,%gl%& g@qz
posi tion of the photodetector. As described earlier, for the optical axis

position adjustnent, the bracket 6 is rotated about the shaft 6a by 5
adjusting the adjusting screw 8. The bracket 6 is rotated fn an angle
adjusting range of A shown in Fig. 1. In this case, since the shaft 6a is
positioned on a |line extending fromthe notion |ocus of the optical axis of
t he obj ect ifidetteshsifa, at heleenofr tie t Meprodugdion sent nohassig alsmal | 10
distance in a direction perpendicular to the notion |ocus of the opti cal

axi s. Si ncSerewsabdb eﬂlttg Bét vimsented bintretelpngatedpheliest iafh thet
chassis Z is broad, the_optical axis posjition adjustment will not pake the
bracket 6 tHragkak & 3ud sthyeaded tipte cpherepradughien cwatti chassis jng

wi Il not change the inglination angle of the optical axis of the objective -
lens 2a rellatake (ihe rfé% Ei"g(fafeaﬁtf ftt!i'ten&’é'ﬁ‘f: e536 abufonethe | eq
earlier, the inclination apgle of the.optical axis along the ngent i al
directidn i%WPRRE lfk‘f'g}ua%?/ ° g‘?%pf%’f‘?%“%\’&%%’r*nﬁﬁﬂ?s ?a?ew%&by Bj usting

t he adj usti,ng screw 7. _The .notor . nt.plate,5_ | I Sp angangl e
adj usting rlé%gpe °offe /" r“c')av'f'/r?"Llrgr%\l Ef’ﬁiog?%fﬁg%h‘?g %"gei,y Si %@%@g ﬁg}{.ﬁbt‘é&emunt
plate 5 is | I ef, ' n LY egki.o | I at e,
any back ru%%%f%Sgﬁgt %ﬁﬁ'dﬁ?n%)%é g&bugﬁﬂﬂi%n%%%ﬁ%ﬁeaﬂ’

adj ust ment ad) lxish in Peh@aid QiR PdSdy. For the adjustnment of the
inclination angle of the optical axis along the radial direction, an
unrepresent ed adin!StdxtbridhV cdilsedppiihgh 95 @pedmdiy betekhe truer side

of the reproduction unit 1 5 on the optical pickup 2 side.

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

the counter-clockwise direction as viewed downward in Fig.

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

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

of the reproduction unit chassis 1. By adjusting the

15 adjusting screw 8, a rotary position of the bracket 6 about
the shaft 6a can be set.

Four bosses formed on the bracket 6 are formed with

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

made of a plate spring is formed with holes 5a, 5a, 5a, and

20 5a at positions'corresponding to the screw holes. Screws

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

via the holes 5a, 5a,... into the screw holes 6b, 6b,... so

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

The left bosses of the bracket 6 are slightly higher than

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

10



After .the agpuystcsents of the optical axis along the radial Qjﬁ,}p@gyg}i% MR 2002
directions are perfornmed as required, the optical axis position adjustnent

is perforned. This adjustnent can be perfornmed by nonitoring signals from
the 10 optical pickup while the conpact disc 3 is rotated. A displacenent
of the optical axis position can be detected, for exanple, in the follow ng
manner. A pitch between |ight spots on the optical pickup is equal to a

pi tch bet weeplate dr dis rskantedihdglien dn i nakurgdotstates 15 traversed
across the record tracks wi thout tracking control, signals fromtwo

adj acent spots hdvecenigrsetyipe apemper 094 360, the gnoter | mawnt opkate H gur e
is a straight Iine havi ng an angle of 45 relative to the horizontal axis.

However, if €PHPIRY iigh Py iphepnl| menbey; hareafy vightwe hxidges: s
figure becones e]lipsoidal, I.n this magner, the opticgl axis, position

di spl acerrenr'l‘?}é%ﬁi’tfé:pmm 4ris fastenedi t9 %I“&'&m ﬁé:eobtlf’gﬂcﬁ%’% al ong
the radial t tial directions can ,be adjust.ed, .for 25 ex I by
detectiny a TRAThACoJPRIY SPEnaPoar Fhenoed TR ) ctesrrEFd Fafo ot cal
pi ckup. Th ' i &, Str i ped_ ab .adhe i tjon is
not lim tede}é%sog%l_;r? |ds %bnbod'?ﬁnée#tggﬁ %ﬁ%%lgs ?\fj\lo'g%%j %ﬁ%];énﬂé&g‘g{r‘]el\l/\s may
be used for GieBlACT Bfurd EnFBLGR HOHBICPIGH Gt SihébE bl Ylatldis
inclination angle along the radial and tangentia Irections. "The _
inclination angl 8 FueRdabhe raisd dhdeCihOprERdwRe FHntAd Wity henepti cal
pi ckup side by adjusting the angle of the optical axis of the objective

| ens rel ati vieotfryd Oshdt direction of the main shaft inserted into the
optical pickup. In a nulti-beamtype disc reproduction apparatus, it is
very inportant taoml adjusiténgoisared oinsevted hdnept ixcahobxi 6dofofanthe
objective lens with the rotation center of an 15 optical disc so as to
align each |bxtkeboB it threasied dintack sadewohadendic taf gehermoton
signal read error. In the disc reproduction apparatus of this invention,
the di sc notBeunt Blaker Sed OLRYt Adinebingudheordivstingasarew % t Hae

bracket and the bracket is rotated to performthe 20 adjustmepnt very easily
and preci sel §tripe neplen A9 of §ﬁ&l B°EEH meuntiRipts 1 #e GbFPﬁﬁFegxg‘% of

he opti cal - ErekUmhe Gkt bl S dan ety e¢ t0e Biapcpdtls® 1O

15 4 can be adjusted.

An unrepresented clamper chassis is fastened to the
main chassis, and an unrepresented clamper is plaqed,on the
clamper chassis. An unrepresented disc tray is mounted on
the main chassis to be movable thereon. The disc tray

20 transports a compact disc 3 between the outside of the
apparatus and the upper position of the turntable 23.

As the reproduction unit chassis 1 is rotated upward
after the compact disc 3 is transported to the upper
position of the turntable 23, the turntable 23 lifts the

25 compact disc 3 from the disc tray and attracts the clamper

11



25 Furt her L.nce the position adjustnent of the 15 ' ARSZUOZ
does not i ﬁ{)gge’h@gpt he inclination angle of the optical axi 5«:‘&?@3&‘8‘31?
adjustnment is not required to be repeated a nunber of tines. 5 16

CLAIMS 1_ A disc reproduction apparatus conprising a disc notor (4) for

rotating a turntable (23)~ and an.optical pickup (2) fox perform ng
recording on reproduction to a disc (3) on said turntable, said optical

pi ckup bei nghysUppaabREtEBY Fohite td tritthely (t1A63 | €heOtofpladtdidiGsd 01 a
reproduction unit , chassis (1), wherein said turntable is supported via a
supporting rputwier( 6ihé ctwmthblRpraliuaid @l anpcr .chassithishataed eriked i n
that said supporting nenber is rotatively supported to a shaft (6a)
provi ded on camiphatepticatud denrotated Has stihee disd motpri and tha-agpstidalf or
rotatively positioning said sttpportix~g nenber around said shaft. 2. A
di sc reprodyitcdlup agpaksit transportiedg ino a| xadiadl, dicectiosaito soewdrt vng
menber is rotated by said positioning neans so that a rotation center of
sa~, d t U nt #dgnaks fremckheriqampadt ddsexBendi ng from a notion | ocus of an
optical axis of an objective |lens of said optical pickup,
This disc reproduction apparatus is a multi-beam type
reproduction apparatus described with reference to Fig. 4,
so that signals can be read in a short time from -the
compact disc 3. Seven diffracted beams from the laser
10 diode are focussed on the record surface of the compact

disc 3 as seven light spots.

Tracking and focussing controls are performed by a
tracking control signal and a focussing control signal
generated from a tracking error signal and a focussing

15 error signal obtained from light reflected from the central
main spot and supplied to a drive coil for the objective
lens 2a. In this case, it is necrssary to perform an
optical axis position adjustment for aligning the-motion
locus of the optical axis of the objective lens 2a with the

20 rota'l::'l.on center of the compact disc 3, in order to align
the seven spots with the record tracks in the whole record
area of the compact disc 3.

It is also necessary to adjust the inclination angle
to make the optical axis of <the objective lens 2a

25 perpendicular to the record surface of the compact disc 3

12



. 13
3. A disc r#ereoge¥ei on apparatus according to claiml, Merq@,mg;44,lsMAR 2002
positioning means conprises a screw provided to said supporting menber, an
end of the screw abuting on 17 - a projection (la) of said reproduction
unit chassis and said supporting nenber being rotated according to a thrust
anount of said screw. 4. A disc reproduction apparatus according to claim
nenher _is energi zed around said shaft by a coil

lsg)r}mngr ((313;] s,géd;u.%i ?(ﬁﬁftﬁ’is&&y&ppar EPts tbeoradiystmenta erl,t?mer ein
' f. said ort i menber (s on a line extending froma
motion 1 oc ugﬁg‘%f%‘haotolp‘%%?::g’f‘ggg}Oé’fgfag“a: ngbgf‘ialra;ﬁfc :giiazngi. ::eA b rkc*ltls
ducti S | ~ J .S
;?F;ghgg i/?;h an ei%’?’i cﬁgma e%o%%éﬁj{ﬁ?ﬁ#ﬁ?ﬂ% iqﬁﬁ'(bt e’rsé E%ﬁsu “é":)‘a‘%’f |n§
nmb h LN r
Tenber . a4 Ihmag ooy el AhE Toles Rfafbe) €08 ddfrodhetion B 'L

osi ti org i NGorbathe Ipsldaa PREMRp 2Ns3gdl.rection of said height and neans
?6) for rotatively [%3 ti oﬁng -bsai d supporting nmenber around said shaft.

18 . A2 . AS. A . ACHX tidrY. thdRad s tferfts - 4% Athe ABptifE1- A¥is %:‘l‘gng A - Aves

radial and tangential directions are performed as required,

the optical axis position adjustment is performed. This

adjustment can be performed by monitoring signals from the
10 optical pickup while the compact disc 3 is rotated.

A displacement of the optical axis position can be
detected, for example, in the following manner. A pitch
between light spots on the optical pickup is equal to a
pitch between record tracks. Therefore, if the spots are

15 traversed across the record <tracks without tracking
control, signals from two adjacent spots have a phase
difference of 360°, and its Lissajous's figure is a
straight line having an angle of 45° relative to the
horizontal axis. However, if the optical axis position is

20 displaced, the Lissajous's figure becomes ellipsoidal, 1In
this manner, the optical axis position displacement can be
known.

The inclination angles of the optical axis along the
radial and tangential directions can be adjusted, for

25 example, by detecting a maximum output signal of the

14
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aU] cal] caU] cal] cal] caU] cal] caU] cal] ca] ¢ aU] cal] ca] cal] caU] c: al] ca] cal u
| N\J
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20 cal] 6ol oal hayad the adjusting sexsw By, The braghes 6 is rotated

4padaywr | £ ZTivl dd] caldiea depfidciald heall eablnakhcarhcat] caf cgdgall ca

cal] cal] cal] caU] caU] caU] cal] caU] caUcal] ca] c o

U cal] cal] cal] cal]

al ca] cal)] cadsisfehc MIhee! "thel SHAAADFD HR>pa312 1548450 " b 984 M H e Ll g2Vl ca
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U] cal] cal] caBCCDCCCCCCCD) E* EHEEEhFFTGh Gk GGHKHHHSI ;

| >1 21 @ ~xr | fJ[QM_ngUm center of the compact dich? m%\]res Lﬁ%aaU]s(%aL}]lcaU] ca

alU] cal] ca
aU]] EZ]U] CC%% Calﬂicsqtﬁn%aeqi%aﬂ Cgﬂgglfgkﬂ ggr%:r?dﬂgu%ﬂrc to the motion locus

a@ Al M NoNr Ns NNNOMOORPP@XQ_RRQSSSSSSSSSTTT! T~xsm
32{ f/%cﬁmc 2% 2‘%’%:&%87&% ¢ Since the abut area between the

. cal] cal] ca] c
2U caUl ca] caltlERCa L] caPflc SPRE RAHEELPDT U (SHERRAS Ub UBLBRPAA LIS\

X S5 2055 PO Em ol L apt apka pha st ca
X5XnXt X} wok f é\‘%ﬁﬂ] cﬁcafcﬁc#@aﬁf&&ﬁﬂ&ﬂfﬁﬂfﬂ' RPEpkak U ca
catt ealt ool @ al ks dont £l 8l ale BenAl AR G USRI PZRe 2
Kf anddd C C C cal.calj.,call ca
)Lj]Sf:(g)Lj; f:%mg]qcaahc a] caﬁﬂcﬁfﬂaazgﬁkﬁg%ﬂ ?g%] %zg%]qggfggﬂ‘c g}%’g%g]o aCtaIL—%i'% 1%!%5@%]) !
Oy10% | & () - 3ixli/s of the objective lens 2a relative to the compact disc

3 and turntable 23.
As described earlier, the inclination angle of the
optical axis along the tangential direction is adjusted by
20 displacing the motor mount plate 5 by adjusting the
adjusting screw 7. The motor mount plate 5 is displaced by
an angle adjusting range of B shown in Fig. 2. In this
case, since the motor mount plate 5 is elastically deformed
in one direction from its natural state, any back rush will

25 not occur during the adjustment so that the adjustment can
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on the optical pickup 2 side.

After the adjustments of the optical axis along the
radial and tangential directions are performed as required,
the optical axis position adjustment is performed. This
adjustment can be performed by monitoring signals from the
optical pickup while the compact disc 3 is rotated.

A displacement of the optical axis position can be
detected, for example, in the foliowing manner. A pitch
between light spots on the optical pickup is equal to a
pitch between record tracks. Therefore, if the spots are
traversed across +the record tracks without tracking
control, signals from two adjacent spots have a phase
difference of 360°, and its Lissajous's figure is a
straight line having an angle of 45° relative to the
horizontal axis. However, if the optical axis position is
displaced, the Lissajous's figure becomes ellipsoidal, 1In
this manner, the optical axis position displacement can be
known.

The inclination angles of the optical axis along the
radial and tangential directions can be adjusted, for

example, by detecting a maximum output signal of the
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be adjusted on the optical pickup side by adjusting the
angle of the optical axis of the objective lens relative to
10 the direction of the main shaft inserted into the optical
pickup.
In a multi-beam type disc reproduction apparatus, it
is very important to align the motion locus of the optical
axis of an objective lens with the rotation center of an
15 optical disc so as to align each light spot with a record
track and so as not to generate a signal read error. 1In
the disc reproduction apparatus of this invention, the disc
motor is supported by the reproduction unit chassis via the
bracket and the bracket is rotated to perform the
20 adjustment very easily and precisely.
The inclination angle and position of the optical axis
of the objective lens can also be performed easily because
output signals from the optical pickup are monitored while

an optical disc is rotated.

25 Furthermore, since the position adjustment of the
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chassis (1), '
wherein said turntable is supported via a supporting

nember (6) to said reproduction unit chassis,

characterized in that
said supporting member is rotatively supported to a
shaft (6a) provided on said reproduction unit chassis, and
comprises means (8) for rotativ'ely positioning said

supporting member around said shaft.

2. A gisc reproduction apparatus according to claim 1,
wherein said supporting member is rotated by said
positioning means so that a rotation center of said
turntable is aligned with a line extending from a motion
locus of an optical axis of an objective lens of said

optical pickup.
3. A disc reproduction apparatus according to claim 1,
vwherein said positioning means comprises a screw provided

to said supporting member, an end of the screw abuting on
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amount of said screw.

4. A disc reproduction apparatus according to claim 1,
wherein said supporting member is enexgized around said

shaft by a coil spring (9).

§. A disc reproduction apparatus according to claim 1,
wherein a rotation center of said supporting member is on
a line extending from a motion locus of an optical axis of

said optiecal pickup.

6. ' A disc reproduction apparatus according to claim 1,
wherein

said disc motor is attached via an elastic member to
said supporting. nember,

sajid elastic fnember has at its end a predetermined
height rxelative to’ the supporting member, | |

said supporting member has means (7) for displacing
and positioning said elastic member in a direction of said
height and means (B) for rotatively positioning said

supporting member around said shaft.
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