;e3e>$6T>Urz DESCRIPTION 5 T ECI~INICAL FIELD O- CL Df ~K DRIV E z z s~~
zooa | ~, ~~~~~ AA (herein, The present invert . ter appro Lion relates to rec
Priatel Joptical dis Y referred to as O ordlng a data signs 22r¥ER 2003dr’
Ptlc~ ~d/or re Pl disk (herei producingya dat Y a disk drive) fr 1 o as a
data nafter appropriate) a storage nmedia Y referred t signs recorded to ~
or what is called msuch as what . o as sInPlY a dis a DvD (D is called k)
used gzt~ video Disk or D ~ a CD (Conpact Di sc $ACKGRC-ND. qRT ~g~t ~
versatile Disk ) 1. 25 15 signs ~ peSdrRIFghoONe~Ment i ‘datas\ m
W

reproduci ng a oned disk drive for torage nmedium for data mmmwm
&l

recording a data the frnt Panel thro ex~ple, a disk d , d q,diak used
the tray is opene ugh which a disk tra rive that has ~ openi as a ng on Y

opens ~d closes autornatic~l adggrpcfli ok HRk/gs to and ~ ter Y retracted
into a nto the tra Position onto tﬁce turn predeterm z oY, the tra Y is

ned Position table) in the disk d~v (a no tYPe of In such a tYPe of di ais
well kno anted drive disk drive it hel drive he is sk ~wn a dis wa' d

bet ween thﬁ@?ﬁ@@%ﬁ&ﬁ@%d into this n at a specific rotatio to disk c~ be

;?agal 2I chur oot c 'land a clue aPPar at ui~ d bY the o!i sk drive »a}t dat a
engI e. M reproduci E%S ;pg%gggg{ﬁ‘ﬁ%a?ﬁ)ﬁa‘%elggqé%3~éﬁ 5@&55@' (q&ggorz%%g@ ror
(hereinafter appropriately referred to as simply a disk drive) for
recording a data signal and/or reproducing a data signal recorded to an
optical disk (hereinafter appropriately referred to as simply a disk) used
10 as a data storage medium such as what is called a CD (Compact Disc)

or what is called a DVD (Digital Video Disk or Digital Versatile Disk).

BACKGROUND ART

As the above-mentioned disk drive for recording a data
15 signal and/or reproducing a data signal recorded to a disk used as é
data storage medium, for example, a disk drive that has an opening on
the front panel through which a disk tray opens and closes, and after
the tray is opened and a disk is loaded onto the tray, the tray is
automatically retracted into a predetermined position (a mounted

20 position onto the turn table) in the disk drive is well known.
| In such a type of disk drive, when a disk is loadedl into this
type of disk drive it is held between the turntable énd a clamp and
driven at a specific rotational speed so that data signals recorded to the
disk can be read by the disk drive, that is recording or reproducing

25 apparatus, during a read operation, for example. More specifically, -
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2 signals are recorded to tracks within a specific area of the disk, and an
optical pickup for signal reading is driven according to the track address
of the desired signal so that the desired signal can be rer 2dgpegyyy 5 This
type of disk drive has follow ng three Q9sic operations that require drive
not or power: di sk |oading whereby the tray is driven in two directions

bet ween a di sk | oadi ng/ unl oadi ng position outside the disk drive at which a
di sk can be placed on or renoved fromthe tray, and a | oadi ng/ unl oadi ng

position ing| t i ive i 1 he dLsk: 1 i t r

unl oaded f% gér?@ﬁe&feu?%@gggg; %dltrgtlgk%%ﬁ%}hmﬁgké‘g‘;? ?‘%@ 6{1#}?1?%?%’ fpirslad?'rllven
to spin a disk; ;and.pick dr.ivin ereby an.optical pickup is driven
orimar 1y SRR BEIRLS Bt Sl n dBARLE  l EanBb o |t steR
circunferencg, of th i sk.. Conventionally, typigal disk.drives, have al so
used separ ﬁd@irfgsmgfogge dRsired s sig ee?‘%yﬁéli%i ﬁﬁﬁl dgsirers sigrak h‘@rbrsge
source for these three operations. Concerning to this problem in Japanese
Utility l\/bd"SPr‘P_‘iﬁlﬁe(épen Publ i cati on No. 3-49682 (hereinafter referred to as
prior art 1), for exanple, a djsk.player, (di drive) is_ suggested,, that
Peduces the) 20 numberlBe Dkt BthpebesnnS Blowigg Ghres Wl Reshtiondadi ng
motor in forward and reverse directions f(ir &jsk |, oadj ng. and un] oadi ng,

di sk chuckith@,t TEAMILS RIS TROLOR POR Elo sk doRiling WORGSFRY Gt Baynis BFIVER art
1 typically conprjses, a case and a_chassi s subsi antially integrated with
the case, 4na"y difectionebahveen ardisk Igdine( naaagingrosifiQaPsigadhe
chassis. That_is,, 2 2 St f' 2003 3 because the vertical position of the
turnt abl e idiskid@ge athwhickia digl caa hevrlacedran ¢1 remeved drem thadray and
unloading in order to avoid interference with the turntable. In addition,

t he cl anperars adopdigkintpasiingagosition ipside the disledriveart whieh dheedisko
clanp (settle) the disk to the 5 turntable. Therefore, in the disk drive
accorki ng tis lpadegriworaenlonded fiiosr the derntadle) disk dgiving whereby dhet he
di sk holding surface of the tray is provided, and rotating up or down the
di sk hol dertugrniafle: és t geivenaio epianentdiskhersbypickugr deivingewherabgnanhe
disk and turntable during 1 o disk |oading and unloading is to be avoi ded.
A chucki ri gpticale pickdpr ishetriyerovpdewrilyhdxetweesuppsiticews bt the ditside
chassi s through a chucking arm so that the chucking plate can rotate and
move verti catdymfeérehcet fwed dheda cigenirdeeenee obtlat didskip or down according to
the di sk |oading and unloading timng to either clanp the disk to the
turntable or to 15 reCensentihaallyskypioai sk atrivesihbveralaodisgak sepangtet he
conponent paxts are thus quite conplicated and di sadvant ageous with respect
to sinplifymogord (thatciysthree tindiviaueh] acloters) nags gheddvadcapefmat tloese
Furthernore, all drive parts other than the tray and associ ated drive

syst em ar e thrge gpevutided. on the fixed chassis in the

Concerning to this problem, in Japanese Utility Model Laid-

Open Publication No. 3-49682 (hereinafter referred to as prior art 1), for

example, a disk player (disk drive) is suggested, that reduces the

20 number of required motors to two by driving a single loading motor in

forward and reverse directions for disk loading and unloading, disk
chucking, and pickup drive.

A constitution according to the prior art 1 typically

comprises a case and a chassis substantially integrated with the case, a

25 turntable and a drive motor thereof are fixed to the chassis. That is,



2 o disk drive according to the prior art 1. In addition, these parts are
rigidly attached or supported on the fixed chassis. As a result, any

i npact, 'shock, or vibration to which the disk player is ex&&s E is also
transmtted directly fromthe fixed chassis to the various g ﬁl%ﬂoiattached
drive parts. These parts are thus easily3susceptible to major 25 danmage.
This design is therefore di sadvantageous with respect to 2 2 SEP ~pp3 4
improving the durability of the disk drive to the effects of external
forces, that is, resistance to shock_and vibration. Rigid attachnment of

t hese corrpg?f'&@l‘“sset & Hertoalohieseps Tae 4yr §1§tf”Ff?§ge8"§aF1§/S &8t PEnel y
precisely position these 5 conponents relative to each other. Extrenely

hi gh preci SPenedsveriaaorfer r dik rleading pand pareadinghinardes thgvoid
assenbly. Wen the need to mass-produce these conponents is considered,
this need fiotedgrengeeWtihile tprataklicon;additiond thst clgseper widen(chasgdsg to
increasing productivity. 10 Considering these problenms of the prior art;

t he appl i caplate)f mustsbagpivesavémicaibsin ogdestedlamp (keptieethe Hasledo the
Application No. Z 123833 (hereinafter referred to as prior art 2), an
opticab di sturdtable.having a basic constitution that has a drive base
conprising a base frane of the disk drive, and a second base nenber
(traverse base) 15 sepaemferd, rianthéalidki deveaeoadihg tppdret pdioroartole aor
swing vertically relative to the first base, and has di sposed thereto the
turnt abl e atidkahobldestfomdiftingf tire doglatframatteydibk hiohdinighsutfacatafbihe, trayd t he
optical pickup and pickup drive nechanism This optical disk drive is able
to reduce tiseprovitied, ehdnmitatigisigdof atowdnithe disk Abider, timmadpltofthe bey2 o
construction, inprove the durability agai nst shock and vibration, and

i nprove t hempvetherit, theyebiAdnterfiregceobttweernphe ctiskdusd twrnvablet daring
traverse base is supported by the drive base, through floating bushes at
ri ghtiand |eisk Ib\adim%aﬁdonnwadmg BN be deoided] BhelougRinte phate icdartigaar )
supported by 2 5 a floating collar and a floating spring at the other end
side, in a pRiiGed, that i8 Sighpaned byetiad!fitdl chessiathreaghasecthackinat
(in a floating state) within specific limts (that is, within the
flexibilityatMdostiodt the dHratihgdphitehearn hetalcoahdnehe@l befticdlt.t hend,

floating spring. It is to be noted that the abovenenti oned two floating

bushes al sotavBuRkin@ R4t ROrbtated] 1@? droHowrS HBES¥dinBotd Bige disk 9bagiase
to nove or swing vertically relative to the drive basé. That is, the

traverse baggqi ﬁnmdiﬁgpﬁﬁ{ihgdt@ei&éﬂ QLnponsd rdiski @) thel iG] tablObrt fe
drive base, but is instead supported so as to float on the drive base

W thinslimtQessd eh8IISK, Bitidd8ohsBXRIdr BNdObpdr-fit HeheARhBEnERIRREEs (T he
floating bush, the floating collar and the floating Spring). As a result,

strong shockse Ofhys bgaﬁﬂeorb%rﬁggeﬁ'ted] hhe %&é&@énéirﬁ%gﬁi%ﬁﬂ SredpReseth can

be absorbed by the danping nehbers, and thus preve rom bei ng

R e S

base. This nea urability o e | nproved

with respect to shockFﬁQf{lé/rirH{)ﬁgéi i g%gg?% ﬁot s&&gpr{ﬂ@gt%genpaﬁ&ond

base so that it can float on firs In the range of I ng

nenber {1 exLbidiibyeq idrided $9ORshDLE: WsAUMadd B thal ¥Ea RARMLIENS Ohe

conponents on I rst e and second ‘base wthin the oat1 ng range of

the sggond Bﬁf-dr?vé)rat%gpgf;/ng e8t 1l 3ABPVARE Hong (a@ﬁﬁafl”th%ls%a“%ﬂtsﬁ'ér&he

conmponents are suppo ~rigrd ‘construction (rigi ¥), erefore

o oduct i vi (0 PRAcERS, BFpEShBRad o thE, RR SRS, NG 3SR anf "l e

cont i gurat | BRoBFPaSE8k, Hr B ioh NELEIBFR R HIRS SIS edotPefdp s

2 2 SEP 2Ooi?remsmitted directly from the fixed chassis to the various rigidly
attached drive parts. These parts are thus easily susceptible to major

25 damage. This design is therefore disadvantageous with respect to



a data storage nedi um and/or for reproducing the data signal that is
recorded in the disk. For exanple, in the case of the above-described disk
drives dccording to the prior arts 1, 2, not only a nechani <n2 ISEPi g3 a
basic 5 function for reproduci ng and/ or gecording a data signal such as an
optical pickup, a pickup drive mechanismand a rotation nechani smof a
turntable or the |ike, but also a disk |oading nechani smfor noving a disk
bet ween a | oadi ng position above the turntable and an unl oadi ng position

EEEE: g N 4 &?}iﬁm&?ﬁ%ﬁ% @&%& F%EEQ?Q rﬂ%‘%‘é@af}:? t&&%léﬁf%%r%fh%&%%%é féf;@%‘%e_az :
| S rirve, _,a.nmec sm ot,her, t han the.,ne anl sm navi ng t he above-descri be
it TSP RAILGR A BPLnh R Anld GirFRE:

basi c funct‘i O bed di sk | oadi ng mechani sm or
the Iike may be remarkably .made conpld gated. 15 For .exanple,.. 0 di sk
i ve having so-cal | SREh OB T RIEHE P ofo Snco DRy e niS & he e Enslssis
reproduced and/or recorded as sequentially counterchanging a.plurality of
di sks, the 8vemﬁ‘%§§ri‘gedwcﬁess1§a?$a OnQC%EWIYsrﬂqegl o%%@g‘?‘?a&h&?sﬁade
conplicated. In such a case, it is ver ifficylt to integrally. incorporate
200 SmchdbhoRgnrn e BiRE e cach atheh Butrertely Qb W HanoR telERIEng
data signal and a, disk | oadin mechz%ni SMSo gs to c ose one, di sk drive as
the above sSUiBHtbdn POy Parts many a%gsr%nﬁgwemﬁﬁhw endbe BeeH IR
drive is configured by gne unit including a nmechani sm havi n? t he
above- descriFed-DRAUCE! tRRYG GAMRAREISSSAEORdeFeshn thissticeth Ien exFreanely
mechani sm provided with the di sk | oadi ng 2 2 SEP 2003 7 function is
di sposed, shighhaPreaisiont Hsof dispdraidagaees i With coaspect:i &, insreasiggcase,
| oadi ng and un| oadi ng of the disk nmay be carried out by using notive energy
of the exteprrdudtfdBani sm In addition, as other type of disk drive,
so-called disk drive of a 5 hop up systemis known that an upper _ part of a
turntiBl e i s covered WPnBidaringshast prohlemes of dbe emomartaibe #nMicasyedii ng
this lid, the disk is set and ejected. In the case of such a disk drive of
the hop up Hhistappliepdinn d1dsy suggesigds lini Japanesm Patenkpaplisationoot hlel -
turntabl e by hand, so that an automatic di sk | oadi ng nechani smis not
necessary. 28833ctheficinalyer inefemred taisas prier cut! 9), enl ypiicahi dispr driveed
wi th a nechani sm havi ng t he above-descri bed basic function of an opti cal
di sk drive havimgresbasic cBhSGLOHOREtIRt TidS bBNUENEl Dhisd Scdmptiseng o ebadeat
various types of disk drive having different configurations as descri bed
above are rfgme exf tloe bdiskadeivect andda serorehtbasealrhgmbesc Esawensenbalani sm
parts are prepared for each type, respectively. Further, depending on the
Ci r curst ancespartdie deometinakirsra pase amt supportead ky move ioresivivpdvettdsdlyar e
assenbled to 2 0 conpose a disk drive. However, a main configuration of
each type ofelatidesho the Yiest badef bevdehtis disppsed ithekrgto Hnel thastaide clrad act er
in common, so that the managenent of the parts and the nanagenent of the
uni ts are nfidst nsotyr fonpoictidrealiwritivinptther tusritabde,adsd tthef dpticdlt piakup
i ncrease productivity in an assenbly process for assenbling the disk drive.
éEéPngr gf or andt piekpipedeive mecertriiom.i Thivdptiddldiskedhigeiis abileewt reduce 2 2
p3 s
the number of motors used for drive operation, simplify the

20 construction, improve the durability against shock and vibration, and
improve the productivity.

According to this optical disk drive, the traverse base is

supported by the drive base, through floating bushes at right and left

two portion of one end side, and through a gear (cam gear) supported by

25 a floating collar and a floating spring at the other end side, in a manner



simplifyi ng managenent of parts and managenent of units and increasing
productivity in an assenbly process for assenbling an optical disk drive by
standardi zing a unit provided with a mechani sm having a bas%g %&pcti on for
reproduci ng and/or recording a data signal 5 such as an optf€a piz@ﬂup, a
pi ckup drive nmechanismand a rotation nmechanismof a turntable or the |ike
upon manufacturing various types of optical disk drives having different
configurations. Therefore, an optical disk drive according to the invention
set forth i ' o RN i At : ' tQfthih € ed to
as alo fiérhsafdlﬁléyég\lf [ %r?)wﬁ%és) a baEs? gl%%!rgl , %h%%lﬁi?%%éggéf)lgat}l ég glgé%ﬁreesult
that a tur e t af:aby p i ti i .8, fid or
'HrﬁF’(Jlsy (tgﬁt i$ %%1 b thd Hgf(gi;mgrn Hm P ofaéhcd it r% bush, The

! t
for rotationa vi rig e turnta optica plckup{t witing a

data si gnal : I.C { . a1 ng. t r r 11g a
data si gnalﬂér%é@&@@%oﬁk%ghgg}é%ﬁéd“{ﬁgkr?é]'a I{S?%Ltﬁpg%g?)\lt/ d@%ﬁgﬁl&%@& 15
novi ng t he Lcal_ pi.cku i.di i I b e Lnside. ci nf grence
si de and oﬁghé@%&dr (gﬁ)é)f &O%ﬁgté gﬁ%%ﬁ)%a 41%% ﬁ&?cgl gﬁng, lﬁgdf%étg%bn "ot or
capabl g of s | yin Liy we the pickup drive chani ar unt ed
on o part EALBRoNe ok YRePRECPebE buoRk it Stk G RRNR SR Fo SR or
det achabl y Lta%ping a gear 2 0 nechanism for engagi ng an additional part
unit to theeB4siP&Stnit, and the additional part unit conprises a drive base
f ti th t bl i bly j ti.cal di (0
2 i Sk oadi ng mochant SRk 15T T RBVERE SFear. HPLIHPROTEH: Pin e "
between a first positipon, ve the turntabl e and, a,second positiqn outside
Che i ok 2 sontrletioh’ RRaBRR T heIHES iates AT GIS i eAHGPTPBOLEEST B ng
2 ? SEP 2003 hanj dri f th tor; d
power trans%%ongaghEmyﬁ$%%§gﬂﬁo 1%8?3 ﬁﬁtgﬁﬁgg yg?h%%a&ﬂﬁ of '
| oadi Hy di U SEERBRMSERPASHAe [PAHSRcPHORy HSWGPRLE KA Gt Bedr i v
oadi ri p e g rive
mechani sm According . to this constjtution, the basic_unit is contigured as
a result tHa92kRg sPiinglabl &S & eswity Strqpg §Roeks qrovirabieRs tp WhHICH Hde he
t urnt abl e, thﬁ optical pickup, the pickup drive nmechanism and the second
mot or capabPRieAl diskpyivads fHppsedat berlsrrbesr Byshaglampiip menbersye
nechanlsn1aredq§gﬁted on tglefparthl_oaset{.13 Fgé;ggL&hthkgt?aS|%h§qap IS
provi ded wi 2Rd tthalsaPreveTHeat Irpot taeang flsan rge LREn| Hige dease
nechanisn1fordqngagi?g thgﬁadditiong pa&%ﬂunit capgblghogmgekﬁﬁgﬁbly
attachi ng t dn@eipats amthe traugrsedasedThis meapsthatthe dvapbilidy efdda he
drive base, the disk |oading nmechanism the |oading drive 15 nechanism and
the dibve p@mdrwambepmmosmdtwtthng:_smchamism%mqubnajio,n. by
attachi ng and detachlgg ggg aboveédescrlbed ggfr nechgqgin1to éé;s
attachnent portion, tHurthenmare,dbyglsuhporéingathalseeondtledse seltbat 4 amuge
condi tion fﬁon1annqgn? usgge %8Egit;§n indeﬁgggently USin%1tg$aggiic uni t
and a usagefloahdit fhenfifstr baa¢ Iwiithin 2he rahge amping raathhedn ilityontl
part unit with each other. In the usage condition for building the basic
unit and t his pddsiblersl aginst the treltive gueitionkeof colpaimnits- destdrd thiedt par t
base is supported novably or swingably in a vertical direction with regard
to the drivbabasend|seaud thase, vdabhipttheaflodting dange eicthve ddevgnido base.
invention set 2 5 forth in claim2 of the present application (hereinafter,
referzed toCamparedl®ith 2 S&hveitidnabdisid drimee it ivohjchhélse xobasocents are
which is configured as a result that a turntable for rotatably supporting
an optical supporied bysta wigidrcéwstruetishi @rigidly),diti i§ npetdford poxsiblee to an
optical pickup for witing a data signal to an optical disk rotating on the
turntabl e apgtfwirer desk ngrecididrg nsippred hepoufirdure Wil oassarablyli sdnda
pi ckup drive mechani smftor noving tﬁgﬂoptical pi ckup bidirectionally

bet ween theEt@@hdﬁvﬁyr@ﬂf@é@%ﬁe Be dgpridete@Uhstttentd i efacteriagcsroveds. of the
optical disk; and a second notor capable of supplying drive power to the

pi ckup drive mch&mmﬁa]rﬁéﬁnmt@ﬁis)geﬁeﬁm kBasai, Hede dteaddidiPtppedart 1
o unit, which is configured detachabl'y with regard to the basic unit,
conmprpsli Ng ‘Aré_d’r?ﬁ%’@ﬁé’ci&?rof UERK bk fbh?e@&"dingaéﬁa@‘éi’éﬂéd @ a MR GAb! y
in a vertical direction; a disk |oading nechani smfor noving the optical

di sk bidirectionally between a first position above the turntable and a
second position outside the disk drive; a |oading drive 15 nmechanism for
driving the disk | oading nechanismby a drive power of the second notor;
and a drive power transfer path switching nmechanismfor swtching a drive
power transfer path of the second notor between a path transferring power
to the | oading drive nmechanismand a path transferring power to the pickup
drive 20 nmechanism wherein the optical disk drive can alternately select a

o,



2 2 SEP 2003 11 turntable, the optical pickup, the pickup drive mechanism
and the second notor capable of supplying drive power to the foregoing

pi ckup dfive nmechani smare nmounted on the part base; and the additional
part unit, which is configured detachably with regard to thepaSER 20085 t, 5
having the drive base, the disk | oading fmechanism the |oading drive
mechani sm and the drive power transfer path sw tching nmechanism Further
the optical disk drive can alternately select a usage condition from anong

sage. condid PBH: P ERAT Aacpatfa T gRRe 4 Hafel sl 670

unit with e +1.LN:Lhe second usage condition, the above-descri bed
part base f§E§U§%£$§é8€ 1égbly or swingably in a vertical direction with

regard to the driye base..ln dition, .i.,n the inyenti.on set forth in claim
3 of the present %p?’fac?gpil%ﬁn(aﬁ?r%?%ﬁ g’e a?)é’f" 8?4/%%1”{%%@5} gRivES

i nvention), accgrdigﬁ ﬁo 15 thg bo e-des&b%bed fbrst and secon .

i nvent i ons,3GRNEATHE ER ERGHEHY ﬁgr’i 205 ORI BrnFERARLFRSEHIR A RS and
reverse dirgections; under .the usage condition that the basic unit is solely
Used, The dHOCRN RICIGRORUCING GBA/6F dPFREIPE-ANR/2YERsE SUERET #8 second
motor in a first rotation direction and in,its reversed direction; an
under the (RRIFAIRIREID: SPiEkYR HRVETRECHARIIMARY 2aifating MEGNATHR) O‘gart
unit are built with each other, by contjnuqusly rotating the second notor
in a first &&eERTAMNE &rrt@@th%,b%al%%iqlﬁkggemg BIECHRNLAR 5t MOXINPRckup,
the raising and | owering operation of the turntable, and_the npbile

oper ati on dliskneetgencalogding pesitiomabane theitjiratableind smunteadivgder or
by continuously rotating the 2 5 second motor in a direction reversed to
the first rmsazlpanowwé@toif dhe appegatus arg ipcgpporaged inone ipegral unit
operations are substantially continued in the reversed direction to the
abovel@nd iahd ks aeosulied disHdlriveis pentiByved. According fo this
constitution, under the usage condition of solely using the above-described
basic unit, by rddawengroiepansiiog qn Retypeselthridink drivei a mechandsmi r ect i on
(the first rotation direction) and its reverse directions, the optical

pi ckup i s nothed thiagi thee menhdnigm having the eboverdescribbed bestpefwnetdoni on
that the basic unit and the abovedescri bed additional part unit are built
wi t h each dorexarhple, dhatdbaycetiesembed diskdosdinghthaohtaoridm or &hé dikear d
direction (a first rotation 1 o direction) or its reversed direction

cont i nuousl mayt he rentarkabbpenade oamgflicatedopt i cal pi ckup, the raising and

| owering operation of the turntable, and the nobile operation of the disk
are substanti al | yFooakampded, on a Qisk drierhavinighsorcatled sazatigert fuaidtion,
continued in the reversed direction and in the reversed order. 15 "' In

addi ti on, iwhehebymvéatd signatts teptdduced baidyiot retotdwd pisesenteratpadly cat i on
(hereinafter, referred to as a fourth invention), according to any one of

t he above- desuntdretiahigisg at plurhlityl of whisls, tiresabbhe- deisckibieddd iskelomedhgni sm
conprises a feed rack for noving an optical pickup, and a rack drive gear

set conpri siregharibuy & alsy inkvizadiy niade doivplichtetdle feed 2 o rack, the feed
rack being novable to a specific position farther to the inside

circunference si dm ghtBra 6aYe,NgY is %g}al@ﬁffﬁﬂilt b Kt ratlydhcbnsotite a
circunference edge position of the data signal recording area of the
opticab di sinectrdgsnt havigagoandihcaont fdztrephediasiL atidi/or aedotditig a
additional part unit are built with each other, engaging the drive power 2

5 transfer gatdsipmdidnda dR&NaAHSME Riedanhitin idocad e6doh@sdsd onkhiisk 13 2
2 SEP 2003 specific position at the inside circunference side and thereby

swi tchi ng sgeRehdPiOBbdvE ReRAVWREd A0S Bets Rabh froma path to the pickup
drive nmechanismto a path to the | oading drive nechanism and swi tching the

second. ot or dri vAcBAWRRLY, REAS ARkD T 4R aripatl conrdheliondbng difve S

mechanismto a path to the pickup drive nechani sm ving fromthe

speci fic posipti (kY| I, e : i

circunfere ngtélglagléggaf ﬁ{lﬁg a@?%@%ﬁ?ﬁﬁ%%& Bg?s(gén%glgt?ér?ligt)? rgloc(r)nﬁ{rﬁée%’l a\Féd power
transter path; sw L J i i J i f.eed
ook P9 movBaiairehy ol SR PROrAE RN dedvidUd iR The ik I0adklt o0
side after noving the optical pickup to an inside circunference edge
position of the data signal recording area of the disk or the feed rack is
nmoved fromthis specific position to the outside circunference side of the
di sk) and thereby, the drive power transfer path of the drive power of the
second 15 nmotor is switched. In addition, in the invention set forth in
claimsS of the present application (hereinafter, referred to as a fifth

i nvention), according to any one of the above-described first to fourth

1



2 2 SEP 2ap3 14 conprises a |loading drive gear set containing a plurality
of gears including a final output gear; the final output gear of the

| oadi ng !dri ve gear set engaging an outside teeth part of the cgép g@gr to
rotate the camgear and thereby raise or,lower the other si 48 t part
base. 5 According to this constitution, under the usage condition that the
basic unit and the additional part unit are built with each other, the cam
gear is rotated by the drive power transferred fromthe | oading drive gear
set, the ot j papt i i Fark QY& q(g%] t he
part is rotfg;?{(acélﬁiarfI gsuﬁfc?éoﬁgdb%é tglﬁagscfl ﬁeﬁroé%l?b fﬁfkgﬂ vaéJFtl cacfﬁf‘(s1 HE’??%%@XW th
regard to fir.st S 'y i 4 QR d I i . I [,h claim

dp fl’ﬁs cald ?oa@p%’hx‘?ﬂ]ﬂrﬁ]lbaal%ﬁ{ the d'1§e1¥ ﬁ?éo* ,?)l'él cl.sagrrr*ehd%ﬁpbg

6 of the present applica nin errn I"'onh s e present
claim6 (hereinafter eferr to Xt h i ntion), according to any
one of the%ét 15\%§j@$gfgr({rbeer§yquﬂ§e ?%%Fﬁ#hich\?@%ﬁbns, the part base is
vertically Z 5 swin |y supported relativ a the drive base,through the

i nter medi ate base™ %ﬁ&éﬁr}’s‘%%@’é?rea’p&e?m]@% @ﬂge’pﬁ(?'tcaygge&éﬁod?ﬂ% Oggi ve
base. According to this.constitution, the internediate base is sw ngably
support ed 1408 AP SEFERLAT Khore thah A RRBPLOBELP pd U ALARE PEBELed "and t he
above-descri bed part base is, support with respect.to 2 0,.thjs ... .
"t or e ot Wiig.aE Oneg At and SioBapis B And ofet BRening tRilifnbio fiseis on i n
the vertical direction w.th respect to the drive base and to support the
part base SeidABd SISCICARIBRASSRSS BT FERACF HIECANINGS Dep AR S8, an
overal | perspective view of the assenbled qgptical ' 2 2 5EP 2003 15 di sk
drive in a &G@RdVusBELlithAdSEr OR ARESIEFRE Tamathys pentakie dpbanfes® of
the present invention; Fig.. 2 is an expl oded view of the disk drive; Fig. 3
i s an enl ar'§@t 30 aytemadiy distoloadiyg mechapigym i3 nof necesseEY ged vi ew of
parts of Fiag. 2; ,Fi}g. 51s a plan view of an assenbled state of the
travek@e badecensinghi e thascase, basicahy ealy ai wnitgroyidedwith g is a parti al
side section view showi ng a typical support structure holding the traverse
base to themgchanismsbavingothg gboyeidesgribggi basicfunction ef aa aptiealahiski ew
showi ng the traverse base inclined to the drive base; Fig. 8 is an enl arged
vertical se@riveAsviesgsd®rthe fl oati ng bushing fit to the traverse base;

Fig. 9 is one of plan views show ng the operation of a drive 15 mechani sm
in the optical disk drive; Fig. 10 is one of plan views show ng the
operation of the drive nechanism Fig. 11 is one of plan views show ng the
operati on oDPIBEEABURE @fchdhl BRVENTION g. 12 is one of plan views showi ng

the operation of the drive mechani sm
15 In the case that various types of disk drive having different

configurations as described above are required to be manufactured,
conventionally, necessary mechanism parts are prepared for each type,
respectively. Further, depending on the circumstances, these
mechanism parts are partially unitized and these are assembled to

20 compose a disk drive. However, a main configuration of each type of a
disk drive is different, respectively, and has no character in common, so
that the management of the parts and the management of the units are
made very complicated and further, it is also difficult to increase
productivity in an assembly process for assembling the disk drive.

25 Therefore, the present invention is made with the basic object of



Fig. 13 is one of plan views show ng the operation of the drive mechanism
Fig. 14 is a sequence of enlarged plan views showng the 2 5 drive power
transfer/ path sw tching operation of the drive nechanismin 16 above
optical disk drive; 2 2 SEP 2003 Fig. 15 is a sequence of 2&nP&P 883 pl an
vi ews showi ng the drive power transfer p%th swi tching operation of the
drive nmechanismin the optical disk drive; 5 Fig. 16 is a sequence of

enl arged plan views showi ng the drive power transfer path sw tching

oper ation of, thle drive machani%zm in tthe ptical disk d{ive; Fig. 17 is a
sequence of SIEMPAYHE MARAECMERE of MATtS gndhEladagsaehet UiRRE, path
swi tchi ng operati,on oqu# he,driye nechani in 10 the optical disk drive;
Fig. 18 is RCIERBULERI BIUGHLEY &éé‘%?é‘??f(}g&@rm g 2SETHPHRE ABover
transfer path swi tching operation of the drive nechanismin the optical

di sk drive;opdigal disk drige bynstangardizing &/ Ladl BRNINRE WHE 2 meqharism of 15

the tray and tray drive gear; Fig. 20 is a plan view of the optical disk
drive wi th kaeng apasioferctiiesifae reprodii¢ing; arml for pacarding @ @atay signadf t he
optical disk drive with the tray noved outside the drive; 2 o Fig. 22 is an
enl ar g&éd pl swck isovass lophioad pidlsun) ekpickuppdrive meedhzanism éind Agodptivnal di sk
drive; Fig. 23 is a section view through line Y23-Y23 in Fig. 22; Fig. 24
i s a plan vineghahismeofcatugetablefon theslike wppmerrnfatnringsvarigusaspes a
side section view through line Y25-Y25 in Fig. ' 2 2 SEP 2003 1~
of optical disk drives having different configurations.
Therefore, an optical disk drive according to the invention set
forth in claim 1 of the present application (hereinafter, referred to as a
10 first invention) has a basic unit, which is configured asa result that a
turntable for rotatably supporting an optical disk; a first motor for
rotationally driving the turntable; an optical pickup for writing a data
signal to an optical disk rotating on the turntable and/or reading a data
signal recorded to the optical disk; a pickup drive mechanism for
15 moving the optical pickup bidirectionally between the inside
circumference side and outside circumference side of the optical disk;
and a second motor capable of supplying drive power to the pickup
drive mechanism are mounted on a part base; wherein the basic unit
includes an attachment portion for detachably attaching a gear
20 mechanism for engaging an additional part unit to the basic unit, and
the additional part unit comprises a drive base for supporting the part
base movably or swingably in a vertical direction; a disk loading
mechanism for moving the optical disk bidirectionally between a first

position above the turntable and a second position outside the disk

25 drive; a loading drive mechanism for driving the disk loading



24; Fig. 26 is a side section view through line Y26-Y26 in Fig. 24; Fig. 27
Is a side section view through line Y27-Y27 in Fig. 5 24; Fig. 28 is a side
section VieM/through line Y28-Y28 in Fig. 24; Fig. 29 is a gar éﬁggmertical
section view showing the tooth profile of the camgear; 1 o ié. s a
plan view of the feed rack of the drive Trechanism Fig. 31 is a side
section view of the feed rack through line Y31-Y31 in Fig. 30; Fig. 32 is a
back view of the feed rack; 15 Fig. 33 is a section view of the feed rack
ection view.,of the feed rack

t hrough line Y33Y33 in Fig. 30; Fig..34 is a !
hrough |1 MEEBATIR Bh ardtive gowaeity thessqoond BRIPFoAY: BATSE RAECT 1 ggor
| ever through lIjpne 2 0o Y35-Y35 in Fig. 36, Fig..36 is_a plan view of, the
trigger | oVERNSICT HAPWYEhARE RAFARHISA Jor SPTICHIRE FRAFVEORE IRoBISIEh ow of
the trigger lever through line Y37-Y37 in Fig. 36, 2,5 Fig. 38 is a plan
view of a realBest s sPCORd mate beaveenya pathriranelerting potien oriher, g. 39 is
a side view of  the rocker_ lever through line Y39 Y39 in Fig. 38; Fig. 40 is
a si de vi ewosflingdrivecrechaajem and aBath transisorisg\paventorthe pigkupi g. 41
is a side view of the rocker |lever through line Y41 Y41 in Fig. 42; Fig. 42
is a pPan Ve sreeanisseker | ever of the drive nechanism 10 Fig. 43 is a
side view of the rocker lever through line Y43

According to this constitution, the basic unit is configured as a

result that the turntable, the first motor for rotationally driving the
turntable, the optical pickup, the pickup drive mechanism, and the
second motor capable of supplying drive power to the foregoing pickup
10 drive mechanism are mounted on the part base. Furthér, this basic
unit is provided with the attachment portion for detachably attaching
the gear mechanism for engaging the additional part unit capable of
detachably attaching to the basic unit, and the additional part unit may
include the drive base, the disk loading mechanism, the loading drive
15 mechanism, and the drive power transfer path switching mechanism.
Accordingly, by attaching and detaching the above-described gear
mechanism to this attachment portion, the optical disk drive can
alternately select a usage condition from among a usage condition
independently using the basic unit and a usage condition for building
20 the basic unit and the additional part unit with each other. In the
usage condition for building the basic unit and the additional part unit
with each other, the above-described part base is supported movably or
swingably in a vertical direction with regard to the drive base.
In addition, an optical disk drive according to the invention set

25 forth in claim 2 of the present application (hereinafter, referred to as a



YA3 in Fig. 42; Fig. 44A is a schematic view of a clanper for explaining a
basi c principal of a disk clanping mechanismof the disk drive; Fig. 44Bis
a partially sectional view showi ng a pinching 15 and hol di ng condi tion of
the di sk by the disk clanping nechanism_ Fig. 45A is one of a}8¢?y

enl arged sectional views in series showlfy a disk clanping operatl of the
cl anper for explaining a basic principal of the disk clanping nechani sm
Fig. 45B is one of partially enlarged sectional views in series 2 0 show ng
a disk cla eratlo of t Qla er; Fig. 45C_is one of parti

enl ar ged  acPgohrrar s arbad | WEHGH df SRNELURRH /g BEES L R e
clanper; Fig. 46A.is one of sectl onal views in series show ng a disk

cl anpi ng op%.tle\m@bleffor ﬁ@t%ﬁébbéﬂppéftlégﬁfhpﬁﬂﬁgl digiest 8Tl MREPHAPT of the 2
5 di sk cl anpi ng nechani sm 2 SEP 2003 19 Fi g. 46B i s one of sectl onal
views in serrqtagogﬁam%vwgdtmmm leipue potical Piclkoapdae wiitinga dafa g, 46C
is one of sectional views in series showing a disk clanping operation of
the cl anpersigsakigangptisabdisds spiasing enthevivensablegand pos rea aidagai on
of the disk clanping nechanismof the disk drive; Fig. 48A is one of
partiably esignabeecensdad tnthe optigel disksea p@(@mm\k@grmchlmsml farpi ng
operation of the clanper for explaining a basic principal of the disk

cl anpi ng nexleaing tihe loptkiad . pidRBpi bidirestiohaplyr betarden thnt imgjdd secti onal
views in series showing a disk clanping operation of the clanper; Fig. 48C
is one of partimifeyererd sidgeaind exttisideatireiioverémes sideesf thmuptigahdilsk

cl anpi ng operation of the clanper; Fig. 49 is a perspective view of the

di sk drive shdw secand hoiarstapdidd oftsatpplygingydaive gowehto thapéclsepbase;

Fig. 50 is a perspective view of the disk drive showing an installed state
of gears todtihe rheelvenimn lasemonnded iorsh padeseoatid anrsdditidonal part

10 unit, which is configured detachably with regard to the basic unit,
comprising a drive base for supporting the part base movably or
swingably in a vertical direction; a disk loading mechanism for moving
the optical disk bidirectionally between a first position above the
turntable and a second position outside the disk drive; a loading drive

15 mechanism for driving the disk loading mechanism by a drive power of
the second motor; and a drive power transfer path switching
mechanism for switching a drive power transfer path of the second
motor between a path transferring power to the loading drive
mechanism and a path transferring power to the pickup drive

20 mechanism; wherein the optical disk drive can alternately select a
usage condition from among a first usage condition independently using
the basic unit and a second usage condition for building the basic unit
and the additional part unit with each other.

According to this constitution, the basic unit configured as a

25 result that the turntable, the first motor for rotationally driving the



Fig. 51 is a vertical sectional view of the disk drive showing 2 o an
installed state of a pickup guide and an earth nmechani sm of the pickup.
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The preferred enmbodi nents of the
present invention are 2 5 descri bed bel%ﬁlmjth reference t 22 6P 2003
acconpanyi ng figures. As i 20 2 2 SEP*?pp3 described in detail later, an
optical disk drive (hereinafter, sinply referred to as a disk drive or
sinply referred to as a drive) according to the present enbodi nent nay
correspond .to u e _condi t.i.ons, ..nangl first usage condition that a
mechani sm ﬁH\?P%B% EﬁgiocP%Sc %%FBntl?%Pl?%ﬂ)P%hV& mye Em’raé'b%& fng a data
signal such as an optical Bickgg, agpick drive gec%%g§5n1and a, rotation
mechani sm 01°<Q AbFEPBPG AeSHPREIPE HA{MPEYCE 1045 /0ECHRIREP!
installing a.part to configure a unjt bod hereinafter, thjs is referred
Lo as a basilemesiaman Are adntet an eparldusi dui he Flditiogal AT econd
usage 1 o conditiaon that not only th ove-descri bed basic unit, but also
the ot her Mﬁammﬁhilﬁaoaﬁxghgea %qtggﬁagi)amgl RegHAnIos e HasibUiy a di sk
bet ween a | oadi ng_position above the turntable_ and an unl oadi ng position
out si de of haungrthgedrive baseothe diskdoadingnamecheaismy, thailpadingidawsendi ng
on the application of the disk drive, any of the usage 15 conditions is

al t er nat i vemgchanigme andothisedrize poweytransier pathsaitdhingenepgbanism. vi ew of
the assenbl ed optical disk drive (hereinafter referred to as disk drive or
si nply driVeurtherothg aptice! digk drivier eah adtgsontalytseldctihasagesmdifianent i on.
Fig. 2 is an exploded view of the disk drive shown in Fig. 1, and Figs. 3
and 4 are Zromeamongd finséwsage gandisiopr irgleperglently using the basieunihat t he

assenbl ed state shown in Fig. 1 is toillustrate an optical disk drive
accor di ng tand s seqored aispgd comslbdpneior isktingrthe basionunitsand thendi tion. As
wll be knowmn fromthese figures, an optical disk drive 1 according to this

prefer®ed eaddidiomsdtpard it sdsh &agthi ethdrasle e sscatd usagensaralitiani, dhebase
for major conponents of the drive 1, a traverse 21 2 2 SEP 2003 base 20
as the suppaboverdsscribed pepdrasens sueporipdmpeablyodr stvingalslky iy ave' s drive
mechani sm and nore preferably, a internedi ate base 80 di sposed between the
two base nmevdeical Hirec2ibn ith osgaral to shadeivefbdde drive base 10 and the
internediate 5 base 80 are substantially square franes when seen in plan

view. The i nter neidi atiditbmsein8the wassdoisetifdrohdn ¢lair Jalf theguesttl i n t he
drive base 10, further, the traverse base 20 is assenbled to an internal

space 80H iapplieaiioh¢hsrdhalierpesferi td hsshthird iheentibad, adedrdihg tdri ve
base 10, traverse base 20 10 and the internedi ate base correspond

respecsi vel phd abbhe ddstsibedafitst ot @adohddavantiohs] eieedcahd aser i n t he
acconpanying clains. It should be also noted that the drive base 10 and

traverse basemRisdsea MabtoraeRasAslY ihdoraararild eatdrap diseciesRondhaerto the
first usage condition and not used in such a case. 15 A disc used as the

dat a st or aggndradbgslconidétioAhat Bhel hadic \(eit a8 isbiel 'Lﬁs:edgwh@toﬁﬁcﬂa;bilcﬁdxpD_\/D) ,
is placed on a tray 55 in this disk drive 1. The tray 55 transports a disk

pl aced ther oaribedigiadlccapaklly By @aﬁathlgg thé 3@BoRH MbtdeiDaskrskGotdfi8npat h
of the tray 55 is diagonal as seen in Fig. 1 and Fig. 2 and indicated by
the arrow i girkcfionZand iHSts reversed direction; and under the usage condition
20 that the basic unit and the additional part unit are built with each other,
by continuously rotating the second motor in a first rotation direction,
the mobile operation of the optical pickup, the raising and lowering
operation of the turntable, and the mobile operation of the optical disk

are substantially continued in this order or by continuously rotating the

25 second motor in a direction reversed to the first rotation direction, these



2 o when a disk is renoved frominside the disk drive 1, that is, is
ejected, the tray 55 travels diagonally downward to the [eft as seen in
Fig. 1 and Fig. 2, and when the disk is |loaded (is inserted) from outside
into the disk drive 1, the tray 55 travgls di agonal |y upwafd@ 8&P t2808 ri ght
as seen in Fig. 1 and Fig. 2. 2 51t sh G d be noted that the side of the
disk drive 1 from"~ i 2 2 SEP 2~3 22 which the disk, that is, the tray
55, is renmoved frominside the disk drive 1 (the diagonal |ower |eft side
in Figs. reafter referre fr.o of the drive 1, and

1 and 2). is _he . to as the
the side ofrctsﬂﬁceﬂ"? QQeEa'{IBnWEFF‘%Wa&?@iIYi ORGRECH df OEHREVATSiSbnal upper
right side |.n Figs. and 2) is.5 hereafter referred to as the back of the
b Pve T “TrkPediRia theierhdne e tuvetsed Ssdents hffovel and 5 are
also referred to heregfter as.the tqp and bottom sides. A pair of _right and
| eft intermedi at &% 1%&&?)5?43 ﬁBPF?lg‘hgoriiluﬁ%rg}@ﬁ&a&? %‘P‘%ﬁé’rb%k of the
drive base 1Q (at the top rig‘rr& in, Figb |0 1 and Fig. .2). Shafts 81 are
di sposed t SHER REidE theorPaBEHiescabed Dasie Hlhr DETOIRNE 101G ROSPFEdiCat
base 80 respectively. Each of the, internedi ate base support portions 11 is
formedPto aSesomdcMAtarain fsardopierstiopdthelfiyst nofatiomdirectionhpadiits into
right and left intermedi ate base support portions 11 respectively, thereby,
t he back ofrevgesel direstionsedhataptingd @ighupgssnpyedt bidireoianalut Int can pi vot
in a vertical direction to the drive base 10 centering on a horizontal |ine
Lh (see Fi qadditionstumder the usegeonditionHbatithhtbasid unit tandhthes abavet e base
support portions 11 (that is, between centers of the right and | eft shaft
81). It is desdarébebaddititnal pani usitharehbnils with gashtdtheshbytrogatingeneo t he
support portion 11 is provided at an outer vicinity, for exanple, of each
i nt er medi at mabes Eheuggnond portorpirs aforweand aldraasiop év fimst rotatiomaft 81 fit
into the support portion 11 fromcomng off. A groove 13 (positioning
groovk) is diseodnpar ars ravesseehirquitmmny cof tinheufsiypnth eporahiilenopération df i ve
base 10. Wiile, a protruding 2 5 piece 82 (positioning protruding piece) is
provi ded, atheopticakpjmkub,ndhre réisthGSaRAA002 kY ppetration od thheupnsatlepni ng
groove 13, on the front end of the internedi ate base 80. The protruding

pi ece 82 i safmdtthenhobileepmraitioroof tige dislouee $8bstdretially contimued &t nrik at e
base 80 is positioned accurately to the drive base 10 in the right and |eft

direction, érddrh@rthest Arasubstahtibig contithesdradiaé eeberedsdirapdot mdiri ve
base 10 in the right and left direction is restrained. A notch 21 is forned

respecti vel yn etie eedrsbdcdedeer ner and a front corner of the traverse base
20. Wiile, A catch 89 (bushing catch) corresponding to the notch 21 is

}o; g\élt ﬂisgnér 0 respechidélion ain €€ invaekoh weeforthdht claish 4 &fftthegseeenand a
application (hereinafter, referred to as a fourth invention), according to
any one of the above-described first to third inventions, the pickup drive
mechanism comprises a feed rack for moving an optical pickup, and a
rack drive gear set comprising a plurality of gears for driving the feed

20 rack, the feed rack being movable to a specific position farther to the
inside circumference side after moving the optical pickup to an inside
circumference edge position of the data signal recording area of the
optical disk, under the usage condition that the basic unit and the

additional part unit are built with each other, engaging the drive power

25 transfer path switching mechanism by moving the feed rack to this



corner of the internedi ate base 80. An elastic, typically rubber, bushing
29 (floating bushing) is fit into each notch 21, thereaffer, a settle shaft
29S inserts into the bushing 29 is fit and fixed to the bushing catch 89.
Thereby, the traverse base 20 is support%d by 15 neans of 22h$&Re pshi ngs 29
so that the traverse base 20 can fl oat (1is supported in a floating
condition) relative to the internedi ate base 80 wthin a specific range
(that is, within the flexibility of the bushings 29). As shown in detail in

Fig. 8, the bushi .29 [ I | | b | di i th bot h
AR AL o B Y e A
dd i ts 29a. and 29b i I t I i f.th
bushi ng 26 SRR CaHOLP A F V@ JOURRTARAIERERER TFOFt F Mgt Bator DEOR AR BEHer he
two danping parts, This fitting pa{t 29c thus fornms a consiricted neck

bet ween darBERBapERLoRpafhdoxds logding driviempehanisgy, and switching{ae

traverse 25 base 20 to be supported in a floating state by the floating
bushi ngs 2gsecond motepdrivgspowentransfge dathdapma patk teuldia lagdingdyive
installed to a notch 21 of the traverse base 20 by fitting the outside

ci r cunf er erfE8CBANISR 10 4 Piath tedtie prkumdsiveracsbrrissay srovAngJEPINg
mounting plate 21b in the notch 21. And, the |ower end of the fl|oating
bushi ng 29 the sprnifie thasiBonratdhis bwide gitcyirafergppersidete 4be ®usideushi ng
support surface) of the bushing catch 89, then, a fixing hole 89h forned in
t he bushi neciceitgheBmcensidgrofidhendink andithereby sisengagisgifremathg drive
positioned each other. Thereafter, the fixing shaft 29S is inserted into

t he hol | ow pesederastsien pabh siwitghizg mecthamism.op of the fixing shaft is fit
into the settle hole 89h |0 of the bushing catch 89. Thereby, the floating
bushing 29 is fixed bAceemsling thetdnds 2oTistitutioa, theifeed shcktis 296vethtio tehe
bushi ng support surface 89f. That is, the floating bushing 29 installed in
the nbdch 2d9paiific Iposition dasthdrawetitinside ickemithferehee midé iafgraavying9 of
the internmedi ate 15 base 80. As described above, the traverse base 20 is
supported (the epficabpickyE todint irside kyrdumfeneher relgeap@sitianeoft tireodgta t he
three floating bushings 29. Preferably, the traverse base 20 is assenbl ed
to the intesigrdl atcortdag fieamf theydizk dutihe figsl PRcls is ndveat frohe thies mi nal
part 2 0 of the second danping part 29b contacts bushi ng support surface

89f with a gsedific pdsitdan ol theyowtside icirauméererlce ide of wherdisk, andy t he
normal wei ght of the traverse base 20 and conponents nounted thereon acts

gn_ t he bushthiegeb#théeivevpbwat iteen sfer apnhi ettHeodtike pbvide 6ff theesdcovién t he
i VelS motor is switched.

In addition, in the invention set forth in claim S of the present
application (hereinafter, referred to as a fifth invention), according to
any one of the above-described first to fourth inventions, under the
usage condition that the basic unit and the additional part unit are

20 built with each other, the part base is disposed inside an opening in the

drive base, and vertically swingably supported around one end thereof
relative to the drive base; the drive base comprises thereon a cam gear
disposed near an other end side of the part base, the cam gear having

on an outside surface thereof a cam channel for raising and lowering

25 the other end of the part base; and the loading drive mechanism



25 1 is in use in the second usage condition or during nmanufacture and 2
2 sE~ 2003 25 vibrating force is thus applied causing relative novenent

bet ween kt he drive base 10 and traverse base 20, the danping action
acconpanyi ng conpressi ve defornmation mﬁégin the flexibility2Ri3dr gppef the
second danpi ng part 29b' effectively absorbs vibration conmponents fromthe
5 downward novenent (that is, in the direction in which the bushing
nounting plate 21b approaches the bushing support surface 89f of the

traverse base 20. |t shoul not e h Qn et n the termnal end
of "t he secoranAmsgri et Al SEA b Bhnfib e B REle} Bt Sor T 10
this normal, state is_not necessarily a.prerequisite far,achieving this
Vibration dREHHGEA B TR Ehers Hab Aad AHPHY 8587 ! 385 IOAGAS Sneen
this terminal end and the bushin upport surface 10f sinply redyces the
Ui brat on s 9 SHSAAINE 2t anbuile tEBNs ParEAE 186 Caf 2g8h 10 aHIAGHEE ¢« he
rel ati ve novenent bet n the internedi ate base 8Q an 5 traverse base 20
exceeds t hi%arﬁﬁiart%‘\{ﬁﬁﬁ%ﬁﬁ fﬁ%sﬁﬁﬁgﬁﬁarﬁ’ﬁ&@qss@ﬁﬁg\?é?é?ﬁr tRAKow nuch
this relative novenent,  exceeds the gap. Wien the traverse base 20 noves
downwe? d, the bushRyIARE AR tAE 9@%@&5@3%8@9@mwsargsnwwtmah@m of
fixing shaft 29S. If the upper end of the first fitting part 29a is fixed
to the headiwolasic vny gndithg asiditipnab pagt uadhars built peth Seghppiier fgef i r st
danping part 29a is stretched and deformed within its flexibility limt.
Vi brati on ccgnigrardsdiadates Bydbeutdve powastransiegsemitandhecdoadingt he
stretch deformation of the first danping part 29a and the danping effect of
t he conpr esdiive geaf Gefmthoathar sidedHdheapaitioageis raised oFdoweretdyang
effective vibration absorption can thus be achieved. 2 2 SEP 2003 26
Vi brati on chrgsehsrthe padrishptated axmknditherme enddhseedfaivea ¥@rtiseks upward
(that is, such that the bushing nounting plate 21b noves cl oser to the head
29T oi0fi xidigestiantwithSegand the Ef$tebaseel y absorbed by fhe danpi ng eff ect
acconpanyi ng the conpressive 5 deformation of the first danping part 29a
within the flexibilitlnldadditiongfint Hbef imetntdempsatgfqraht irp 9ddaimhén of Hée
traverse base 20 noves upward, the bushing nounting plate 21b noves away
from t he bustesegptsapplicatienr imt¢he8Bivenitidamnesatnfortiveiti dhe presserfOclaim the
| ower end of the second fitting part 10 29b is fixed to the bushing support
surface 89f(Heyreartfest, viefedred txasphesixtheinvention) dasportjngatd s28bons of
stretched and defornmed within its flexibility limt. Vibration can
t her ef or e bthebboveededmtedfirsheo défthi iveefticrnd, thfe phet daset shveeficaliyat i on
of the second danpi ng part

15 swingably supported relative to the drive base through the intermediate

base, which is located between the part base and the drive base.
According to this constitution, the intermediate base is
swingably supported in the vertical direction with respect to the drive
base, and the above-described part base is supported with respect to
20 this intermediate base, so that it is possible to support the swing
operation in the vertical direction with respect to the drive base and to

support the part base separately.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is an overall perspective view of the assembled optical



29b and the danping effect of the conpressive deformation of the first 15
danpi ng part 29a. Extrenely effective vibration absorption can thus be

achi evedl. Lateral vibration conponents parallel to the basezszurstpg?am such
as vibration conponents in the front-baig direction or side®to side
direction of the traverse base 20, are sorbed by | ateral deformation of 2
O the floating bushing 29 within its flexibility limt. The floating
bushi ng 29 thus conprises first and second danping parts 29a and 29b, and
the fitting,.parts.29c. It is therefore possible to provide a_ si e

space- savi %dgﬁl GhivEdR 14 osaqqq{ﬁfnléﬁﬂget E%Fa’c,téml s%’iﬂfg'rdtmg hgo efit iﬁgk%?%ht of
the traverse gaée 20 ?gﬂ?effecti velé/ 2 5 absorb vibration while preventing
the traver £a0Badunspt o TERPRhVELIONISEP 20p3 27 vertical |y out of

pl ace, when the traverse base 20 vibrates. As wi |l al so be known from Fi g.
4 and Fig. 5, a recedd81? israngrpirdactviennptthe dﬂ%%ﬁﬁ’ﬁ; nmeter is part of a
circle is fornmed at the front edge part, of internal _space 10H in drive base
10. A spindle 12s is Hgvérisiane eslois B0 PartsOlfOig @i center of this
recess 12. The center_boss 31 of a supstantially cylindrical camgear 30 is
fit sPthat it can rdtigt & israreplargedhviswsef parts afsig. Phe center boss 31 of
the camgear 30 is passed over the spindle 12s, and a screw menber 37 (stop
screw) is screwed thribiggl® &s B plamivieworf an assemrblesk stajecel the ytravarset he
end of the 1 o spindle 12s. The camgear 30 is therefore housed in recess
12 of driveéasesandalnive hastefitbp epticaladiskrdmiet;d bet ween el astic nembers 38
and 39, that is, the top held by the floating collar 38. As a result, the
cam gear 30 is supporFigd Onis e paitiel ide d€ction aviewnrshoveimgbla rtypided cam
15 gear 30 to float (in a floating state) within specific limts, that is,
within a raswspdtthetructirevihokiingtthe trbesrde baseytd itine dsivef base f 1 oati ng
collar 38j. It should be noted that the floating bushing 29 and fl oating
col | ar0 38 shal |l not bEig.iTiised typicabbpartiat sidealsectibor vievangiiaying $bet
resin or other suitable material with a specific flexibility can be 20

al t er nat i vetirgverssedbaseindlimehbodhewittive base; preferably, the elastic
property of the floating support mechanismof the traverse base 20 is set
so that vibration inpPRig. idtis hheehiaagedseelticed frtiormmiowt sf dhei Hoating

effectively absorbed and vibration generated by rotation of turn table 5 is
bushing fit to the traverse base;
Fig. 9 is one of plan views showing the operation of a drive
15 mechanism in the optical disk drive;
Fig. 10 is one of plan views showing the operation of the
drive mechanism,;
Fig. 11 is one of plan views showing the operation of the
drive mechanism;
20 Fig. 12 is one of plan views showing the operation of the
drive mechanism;
Fig. 13 is one of plan views showing the operation of the
drive mechanism;

Fig. 14 is a sequence of enlarged plan views showing the

25 drive power transfer path switching operation of the drive mechanism in ‘



2 5 effectively restrained. For exanple, a material of relatively | ow
elasticity 2 2 SEP 2003 28 (that is, relatively hard; conpared with that
inthe prior art 2) is selected as the material of the floating bushing 29
and floating collar 38 is selected The cam gear 30 is descrd bex¥Pi M3 et ai |
next with reference 5 to Figs. 24 to 2916The cam gear 30 conprises on its
outside surface a plurality of teeth 30g (external teeth) parallel to the
|l ong axis Lg of the cam gear 30, and a cam channel 33 having top and bottom
hori zont al %;oannelg?mﬁ?’(ﬂi F%BB,C, and di agonal channel 33b. There is also a
smoot h par t228F € PG H SEHEE ar e no teeth 10 30g on the outside surface of
the cam gear 30. A protrusion 80P for slideabl n i ng the_cam chapnel 33
o al o0 provi ded at | (8 fRbAT BAseugncRne FRluEsBIPER Bats WG hrg. 2
and Fig. 3)., This protrusjion 80P engages the cam channel, 33 tq support the
front of tHEIYSPeWesdransiesRat @ww?&sag OPFTRBAN RIANCIrivH MeERISTR iBase
10. 15 As shown in Fig. 5 and Fig. 7, the internedi ate base 80 is thus
suppor t ed, tBe eptécabiskidrivey of right and left shaft 81 and the
i nternmedi ate base support 11, to swing vertically on the drive base 10. And
the front portion of 1%)18(3 it rasatiqseancgase egdatgeds phporiiews bshowingthehe
protrusion 80P and the com groove 33 of cam?2 0 gear 30 so that it floats
(in a floatdrve poaes)transfrnpaths pwitching loperatipnteft thesdrive rneehanism in
flexibility limts of the floating collar 38) on the drive base 10.
Fur t her nor ethet ¢pticadt diskediisee base 80 is positioned to the drive base 10 in
right and left direction by the above-nenti oned positioning protruding
piece 82 fits into tHeigpokT tisomisaguprmeyvef tRlarged @dan tviewsi skkowirgg thee 10.
2 2 SEP ?pp~ 29 The traverse base 20 is thus supported, at the both back
corner and drive poweraraasidyypatty sefitdtingfdpeattiop diktd dgivednechahimiin
floats (in a floating state) within a specific limt (that is, within the
flexibdlitytHd optisalodiskhérikepat i ng bushing 29 and the fl oating collar 38)
on 5 the internedi ate base 80. Note that the front portion of the traverse
base 20 engages wi th Fige 18itisr aeshqaiendeasé eflarges] @lahavioed Showing hea
regulating rod 75s fits into a positioning hole 83 of the internedi ate base
80. And, i ndtibé posregagerifdr shti switdiingraperasienbetherive rmechanesmvint h
the 10 internediate base 80 at 4 portions totally.

the optical disk drive;

Fig. 19 is an enlarged plan view showing the engagement of
15 the tray and tray drive gear;,
Fig. 20 is a plan view of the optical disk drive with the tray
stored inside the drive;
Fig. 21 is a plan view of the optical disk drive with the tray
moved outside the drive;
20 Fig. 22 is an enlarged plan view showing the disk clamping
mechanism of the optical disk drive;
Fig. 23 is a section view through line Y23-Y23 in Fig. 22;
Fig. 24 is a plan view of the cam gear of this drive
mechanism;

25 Fig. 25 is a side section view through line Y25-Y25 in Fig. ’



The traverse base 20 is thus not supported by rigid construction (rigidly)
on the internedi ate base 80 (therefore, on the drive base 10), but is
supported so that it can float (in a floating state) on the girgepeyjgpse 10
within the range of the flexibility of gge supporting 15 danpi ng nenbers
(the floating bushing 29 or the floating collar 38 additionally), through
the internedi ate base 80. The danpi ng nenbers 29, 38 can therefore absorb
an inpact, shock, or vibration applied to the disk drive 1, thereby
preventi ngdiLP_e force of the inpact or vibration frombeing directly
transmtted " Promthe drive base 10 to conponents 2 0 on the traverse base
20. As a result, a disk ive 1 wth inproved durability i.stance to
i npact and vi bration %&n 1%@h?ﬁ?e8¢¢ t'HeY r@,u%yi@&p%@gtﬁé 1nHa18.
traverse base 20 so that it floats on the drive base 10 within the range of
t he fl exi bi "r’ty of the danping nenbers 29, 38, through the internediate
base 80, it is 25 possible to adjust the relative positions_of conponents
on the drive base 2ig. SHpip@osidsosectianiewathuoigintise ¥37nf 2hiln Fige
floati ng range of the traverse base 20. Conpared with a case in which the
conponent s 4ffe supported by a rigid construction (rigidly), a disk drive
according to the present invention therefore also requires |ess precision
in parts manuf act ure BigaikB as Senisley seefion priowuthiougty lingnY28e¥ 238 oneFige

i mproved in the manufacturing process. In this case, since the internedi ate
base is sup¥fbrted to swing vertically on the drive base 10 and the traverse
base is supported on the internedi ate base 80 through the elastic body, it
is possible to |0 perFig. 29 e = paptial ivegtiodl shetiorrtiewashewimg the tdod

i nternedi ate base to the drive base 10 and the el astic supporting of the
traver se baprofile dfytheapaneagearpechani sns. Therefor, it is not necessary to
use a same support in supporting the swing notion of the traverse base on
the didve base and thBigel 86t iis suppant ivigwobft biee t femde raekbade thasdriveis in
a 15 conventional optical disk drive (prior art 2). Accordingly, the design
range of elmethenismof the supporting portion to support elastically the
traverse base is not limted, and the flexibility of design thereof is to
be enhanced. As a resHig.,3hlisct bidw sgctiontview ofiphe feedmact thdmgindin2 o
restrain of vibration generated by rotation of the turn table are,
relatively €35i¥¥1 indtigesdeg sinultaneously. As shown in Fig. 2 and Fig. 3,
first and second electric notors 3 and 4, and a circuit board 2 conpri sing

a control circuit forp@mgmhimmiew Bothefesd raciand 4, are also fastened
to the bottomof 2 5 drive base 10.

15 Fig. 33 is a section view of the feed rack through line Y33-
Y33 in Fig. 30;
Fig. 34 is a section view of the feed rack through line Y34-
Y34 in Fig. 30;
Fig. 35 is a section view of the trigger lever through line
20 Y35-Y35 in Fig. 36;
Fig. 36 is a plan view of the trigger lever of the drive
mechanism;
Fig. 37 is a vertical section view of the trigger lever through
line Y37-Y37 in Fig. 36;

25 Fig. 38 is a plan view of a rocker lever of the drive



2 2 SEP 2pp3 31 Aturntable 5 on the top of which is placed a disc 9 (see
Figs. 5to 7) is also disposed above the drive base 10. This turntable 5 is
|l i nked to the output shaft 3s (see Fig. 3) of the first m)té)éé,%( i ndl e
notor). An optical pickup 6 for witing_a data signal to or gliﬁ ab
recorded data signal fromthe disc 9, ard other drive conmponents for
operating the disk drive 1, are also disposed on top of drive base 10.
These drive nmechani sns are described next below. As will be understood from
Fig. 3, FigT.l ‘ﬁiand Figs. 49-51, a front to back (top to bottonm) opening 20H
i s provi ded*H12R¥r se base 10 20. A pair of pickup gui de channels 22 and
23 for guiding front to ck travel of the optical pickup 6 is_provided on
the sides of this opé#x‘gnggﬂﬁ-@ Sidg Yigrhphithe mocksr Jewsietaraugthy ddia Yéied
near the front end of the pickup guide channels 22 and 23 and openi ng 20H,
or even foria? #n&H8tBPs position. 15 The optical pickup 6 is fixed to a
rack nmenber 40 (feed rack) descrjibed latter at one side (left side in Fig.
5) in right and |eft Wigr &8 ivon, sigledvigw pbihetrpckgedeyer thegugluiline Y¥Oes 6a
is provided under_ the fixed portion. These gui de shoes 6a are engaged wth
the | &t gli4feinddg238in a nanner to slide freely in front and back
direction. Wile, 2 0 there is provided a netal guide arm6b at the other
side (right side in Fig. 49)i9 a sidghviesnof Ithetrapkesdeven thfouge lop Yddl-

pi ckup 6, that engages with the right guide rod 23 in a manner to slide
freely in f¥ohindng. #3ck direction. The guide arm6b is connected
electrically to a pickup circuit 6k of the optical pickup 6. 25 Thus, the
optical pickup 6 is dStignot2ets so plhat viewcafh tdel decker Bvér SHPthpgds®ef r ont
to back on the traverse base 20 by engagi ng the guide shoe 6a with the |eft
gui de rod ZReehdnésmgagi ng the guide arm6b with the right guide rod 23. It
shoul d be noted that a flexible connection nenber (for exanple, a flexible
ri bbaro cabl e: not shoiig) 430is el sicler viesd lof thenrenidernigver theowphilirad YWikup 6
and circuit board 2 is passed through the opening 20H The rear end portion
of the | ef tY4@iindeéFigpod222 and front and rear end of the right guide rod 23
are supported by guide rod supporting portion 24 provided on the traverse
base 20. As shown in Rigo4d#f & & sSchebmgtic ¥ewtdien glairdper @t exyplpdniirighg
portion 24- conprises a tilt adjustment nechani smthat adjusts the

i nclinati orbadictpgréndipiadef bodisk2claddpitie sRichiardserehtiandidlogtiven of gui de
rods in vertical direction (in other words, adjusts the vertical positions

of the guide rod 22, 2 uag heapudtallyodeStiGRAN iehdsROwin®a pitichiag That
is, an adjusting screw 24a raising or lowering the end of guide rod is

fittedsin toh@ HAWRIg BEAHItRh of tRadisHWHené agksis BRRADIN D oh &N drhidm ;24
While, a coil spring 24b urging the end of guide rod downwardly is

assenbl ed into an upppfg, AIBA iPBneforeseitiAl} éﬁle{rgéd%&%htdm%@gﬁhise@ieﬁ
hol di ng nmetal cover 24c is fixed over the coil O spring 24b. And, by

movi ng ver tée@klng hsRAIASIHIAG Ssdratottar ﬁllé’ﬁgirhgﬁr $6F G)é%fa']ﬁﬁ?@a Bdgccoi |

spring 24b is conpressed or "el ongated to change the |ength thereof, and the

vertical posihicAa &f tHe@iskUbiden pidg Rrechddibi;t he guide rod supporting
portion 24,” thereby the inclination of the guide 25 rod 22, 23 is adjusted.
2 2 SEP 2003 33 By prpy dig1iseeR 6t pattialfeHEiiRAl SRR vilwsiih dcties
20 showing a disk clamping operation of the clamper;
Fig. 45C is one of partially enlarged sectional views in series
showing a disk clamping operation of the clamper;
Fig. 46A is one of sectional views in series showing a disk

clamping operation of the clamper for explaining a basic principal of the

25 disk clamping mechanism;



possible to adjust the inclination of the guide rod 22, 23, thereby

adj usting an angle between a |ight beam of the optical pickup 6 and the
disk 9. JAnd, it is possible to performaccurately witing 3ngEp ooy €adi ng 5
information signal against the disk 9, even if there are deformations such
as warpage in the disk 9. It is to be ndted t hat only the front end of the
| eft guide rod 22, not shown in figures, is supported by sinple concave
receiving portion, not with tilt adjustnment nechanism in order to avoid an
1 ointerference with a j hg operation of feed,rack 40. In the preferred
enbodi ment, nore pre]tl:e‘gag?’ﬁ 1qgﬂngrq§eﬁecpgn@;mqw§%Sﬁ&e§§Qmegea $kcal

pi ckup 6 in_a si.nple manner, for exanple, one end of the hol di ng netal
cover 24c oqlaffﬁ%mgi@ﬁra&&nd%fﬂbw&ﬁaswu ng portion 24 for supporting the
rear end of the right_guide rod 23 is 15 extended downwardly to a position
| ower than the rod sUpBefBhis pBEtaigieChionad yiews i SEFiES shQwinga dsknwar dl y
(that is, closing to the circuit board 2J through the traverse base 20. The
circuit boaflamwing qneratigado! the glasepesspondi ng portion to the extended
portion 24d of the netal holding cover 24c, with a through hole 2h capable
of ins®rting 2 o therkign4aniscaperspective vigw sBowing mgbasicacarstitiutiorebs at
one end thereof. It is to be noted that a plate nenber nmade of netal for
exanpl e, t Hdegisk clagnpisg sreshwanism obthly dwikndsivewhi ch is to be nmounted to
the drive base 10 is | ocated bel ow the drive base 10. The one end of the
earth wire 25a i s configed€d inonheofpartiallyesthlargtyy sectional wigsvs tn seriaspl e.
And, it is possible to insert the earth connector 25 ° 2 2 SEP 2003 34
into the thslhowingaldiskiclamping opdrekionhef thppelarepelr fur ¢xplainimg 2 diasiat o
the tip portion (the |ower end portion) of the extended portion 24d of the
met al hol di pgncipedrof2he. disk ¢lhnspitgsmechenésmt h connector 25 is stuck into
the extended portion fromunder side thereof. 5 Furthernore, not only the
net al 1tol di ng cover 2Rig, 48B isbse dfopdrtofllyt erlagged sccoidnal vigws ihaegidisde
arm 6b are made of electrically conductive material such as netal.
Therefore, stoowing aatiskhdanipikgomdration oithetlahpegpt i cal pickup 6 is
transmtted to the guide rod 23 through the guide arm6b, 1 o and conveyed
fromthe guide rod 23Fig 48€ i®ankehofipartiadhaehltrgedsechiona® vidwd oh Genigscover
24c and the earth connector 25, and then, the noise is elimnated through

the earth vshewiifa disktdlampiagopaatal dhtieooreaper; 25 i s connected to an
ext ended portion 24d, which is forned on the above- descri bed hol di ng 15

metal cover 24c. In oFferioMy 8perspestit@iidw GPRABHiSk Rovd Shedmngeied to a
fixed portion, which is irrelevant to the nobile operation of the optical

pi ckups 6, smdthRkd s@@@oﬁﬁéé\ﬂm) thé endlchs®balshe earth wire 25a, there is no
need to allow for a length according to the nobi | e operation of the optical

pi ckup 6 and the eartpjghg®i@addrspeaabhiewihofiBe sk B0 hbeARE 30 Much.
Accordi ngly, an arrangenent space of the earth wire 25a may be small, so

that this imdialie@athtcyl gedns ¢ 36 YRR RS bRl diﬁvéts'gi&lgt h@éﬁéic%di'ﬁbﬁ? 1

conpact. In addition, upon connecting to ground, e extended portion 24d
of the abovgpgescribed holding netal cover 24c is held by 2 5 an earth
connector 25, which is nounted at one end of the earth wire

Fig. 51 is a vertical sectional view of the disk drive showing
20 an installed state of a pickup guide and an earth mechanism of the

pickup.

BEST MODE FOR CARRYING OUT THE INVENTION
The preferred embodiments of the present invention are

25 described below with reference to the accompanying figures. As ‘



2 2 SEP 2009 35 25a, with being inserted, so that it is possible to connect
to ground by a sinple operation for inserting this earth connector 25 in

t he abovedescri bed extended portion 24d and to del ete a noi Ep her
words, it is possible to remarkably sinﬁbify a connection operati upon 5
connecting the earth wire 25a between t optical pickup 6 and the ground

side. In addition, according to need, the connection work of the earth wire
25a becones also possi bl e after assenbling the disk drive 1) so that it is

0 Par i cul 419 %%ﬁeeﬁe@%%%%&gg»c%%%pr@?ﬁ%ﬁ%d SiYEp SRR FHREH an

adj ust ment hanlsn1 nane atilt, ad chanls for adjusting the
ecl | nat 1 ofETGToR 8 AL Ve SraninDY EyfeL Y%@gqqerh%n& e
above-descrjbed coil s B a 24b and adjustin he vertlcal irections of
Fhe o e tthas Prostiy TRbAfimABt s Briun AITERIdhe ha B BoPEH SUTIGRT G

portion 24 is p OV|ded and by us such a t||t adjustlng nechani sm, a

noi se of tHAEIBEM:cal Eﬁ%k‘&ﬁa@ |%°"b(§%@Ped haf hao MpeGhapises  Napse & d\’ﬁﬁi? ng
the earth nechanlsn1and del eting the noise of the o tlcal pi cku , 1t is
possi bt e t dunssiony for depx@@upm;g €t/ 0GUFRRATEANE Vi @ehta; §1gﬂalgsuaﬁ| gSpidvi ded
to the optical disk drive 1, so that increase of the nunber of the parts
and conpl i catics) rifkiipe acpigiup datveomeaehpnismaenidr dotatiomaagehanism of
according to the present enbodi nent, the drive base 10 is provided aside
fromthe atoverdeiiei vedherlikerisempagdedoon 2 Hame membendondsstalliag fn
detail later, a disk |oading nechanismfor 36 2 2 SEP ~pQ~ noving the
optical di gtamg toi conbguremallnit bedyilbereinafinse thigoés refonresd te les aubasiabl e 5
and an external position of the disk drive 1 is provided, and the

above- descrumidf andatbis dasis a1 issirsimmd@ctljﬁvumghbagdi a seopard iusalge
direction with respect to the drive base 10 (through an 5 internedi ate base
80). 10 suctomdlitiage thahenathondy déec pbbrd-describerbrbasic orni2s bt absmdbeed to
t he extended portion 24d of the above-described hol ding netal cover 24c
from a downothed rdeckahism ifchadinigsa dislodoaditig srtchamismcfordadving ahdisk
rotational direction of the above-described traverse base 10 20), so that,
upon a r ot dhétorerin apeloating pbsitiurs dbaxeerthe Hasat2ble andexaesanleadiagdi ng
nonent does not act on a connection portion of the earth connector 25 and

t he above- dessitioheduesitiensfethedrivieoar®4dcorraked rigl one dntegray wetf and t he
length of the earth wire 25a as allowing for the length according to the
rotational d@@ssredingn oef thiee dpplicaition besehtd A6k dtives Repsoblthet aisage
certainly prevent an excessive force frombeing applied to the connection

portips of ddiedieviidhiscanaacdtdrel? selacttacahwvgedescri bed extended portion
24d and the earth wire 25a upon the rotational operation of this traverse

base 20. As describedrghaves ahherepftlisersppttikepiéw dfi thetasdengblRrdsogtical 0
(left sidein Fig. 5 inright and left direction on the rack nenber 40

(feed rack)disklTh&ied ofteereitgftér amdbired nit i disk ronve asd bﬁﬁblzydl dﬁvé) on
of the feed rack 40 is guided by the right and | eft guide rods 22

t hrough t hegeddrdensheen Gretittied tenBolffent Bfthe ﬁP@éentStheaelo@ptmgalz [ ckup
6 can be noved bldlrectlonally front and back guided by the 2 5 guide rods

22, 23 by npyig1dded vead dJrank dh@kadﬁ@ashhwrgm qtq%r 0dandZrigs. 3 e 45K 2~p~
37 23. As shown'in detail in Figs. to 34, teeth 41 drlven rack part)

are f Med e&uhéév@néf abkbs Bh%%ubl tteﬁgw HRN e %hﬁ% tﬁfe 5&1&&19%11 rack
40 (t e right de in Fig. Fi . | engt teeth 5 (transfer
path sw tChétréQers?‘r‘ern i Né.olfl@rﬂﬁﬁlﬁé}réf@ a?lt BBEical Qﬁsﬁ‘tdﬁ\*f@ accordmg to
this preferred embodiment used in a second usage condition.
As will be known from these figures, an optical disk drive 1

according to this preferred embodiment comprises a drive base 10 as

25 the installation base for major components of the drive 1, a traverse



front of the feed rack 40. It should be noted that a front and back pair of
gui de shoes 6a is provided at the back of the feed rack 40, as descri bed
above. And, the novenent of the feed rack 40 to the back is linited by
striking and 10 stopping the guide shoes_6a at the back pal §epfpg3he
traverse base 20 when the feed rack 40 ftavels to the back (upward in Fig.
5). A gear set 51 (rack drive gear set) conprising a group of gears is
di sposed to the traverse base 20 to drive the feed rack 40 and nove the
optical picku bidirectionally front and back. . 15 As shown in detgi] in
P s %9 FoDige 20 ias 6he Susmiots asd Bt sBBPoZlAg: e gaiot ABM et BIGALES { he
out put shaft 4s of ,the second notor, 4, a first traverse gear 52 having a
o be i amdrBEs QUNE GRERDEBATY FRG: TOra BIEI A pue. JUEFPaBRt RGR! B | he
not or gear 4G ar:g a small_ diameter output gear 52B (first traverse out put
gear) inte§isP9SEOBEHVesRiBg e base r8HE,itbut gear 52A; and a second
traverse gear 53 having a | arge dianeter input gear 53a éseqond traverse
i nput gear) for enga&?bf‘go‘t’wgﬁhgpetqur@@Vglh%ﬁ@t lgeand the infgrmediatal |
di anet-er out put 8ear 53B (second traverse output gear) integrally di sposed
to t heé bot thascoBOt ke substantialy esqtanenfiames arhegseethin leondiew.a¥bese 25
out put gear 53B engages the driven rack part 41 of the feed rack 40. 38
2 2 SEP 200Btemmeedigte basedHd isreseembled tdra énteanal spacaotQi igetdre dg@veur ns
at a specific speed in, for exanple, the countercl ockw se direction as seen
in Fig. 9 thasei Eo fugrthenyr thss praver sy baset2He i$ iassemdileé ¢oiam infernad stpasa i n
t he acconpanying clainms of this invention), notor rotation is 5 speed
reduced at &Epedhkiinteruadidtorbaset 80. and is transferred to the output side
by the gear set 51 so that the final output gear 53B (second traverse
out put gear) turns cdtsheudd dukmniosed dhas theddred bgseedlO, Thavwersausese 2be
feed rack 40 to travel at a predeterm ned speed along the guide rail 24 to
the front (arod tthe hotdromdiate dese roFregporid 1@spectidgly Whethd Hirss ebasel
notor 4 is driven in the direction opposite that described above, and feed
rack 40 al secbndvébsei anthinteppesiide diasecin ahe kbiccompdigriagocminessi il e by
switching the forward and reverse direction of second notor 4 operation to
change t he shiowdt beralso ndtedhtHax the dréwesd baaek 100ahdngdatseebase 2heare
optical pickup 6) travels, and the feed rack 40 and optical pickup 6 can
t heref ore hstdriecesshiydi foechinorgdplicdtivrvacoriesgobdetg IdetHeefirstaaksade and
gear set 51 formthe basic optical pickup drive nmechanism equivalent to
the opti calcopidiliup id ttdigedrizcBaghsancaket he acconpanyi ng cl ai ms, wher eby
the optical pickup 6

15 A disc used as the data storage medium, such as a Digital

Versatile Disc (what is called DVD), is placed on a tray 55 in this disk
drive 1. The tray 55 transports a disk placed thereon bidirectionally
along the frame of drive base 10. The path of the tray 55 is diagonal as
seen in Fig. 1 and Fig. 2 and indicated by the arrow in Fig. 2. Thus,

20 when a disk is removed from inside the disk drive 1, that is, is ejected,
the tray 55 travels diagonally downward to the left as seen in Fig. 1 and
Fig. 2, and when the disk is loaded (is inserted) from outside into the
disk drive 1, the tray 55 travels diagonally upward to the right as seen
in Fig. 1 and Fig. 2.

25 It should be noted that the side of the disk drive 1 from



is noved in two directions between the inside circunference and outside
circunference of the disc 9. The pickup guide channels 22 angEPZ3 gui de
shoe 6a and guide arm 6b al so assist driving the optical B35 5 A
tray drive gear 56 for noving the tray 55 between an 2 2 SEP yOop3 39
unl oadi ng position at the front of the dEsk drive 1 so that a disc can be
pl ace on or renoved fromthe tray 55, and a | oading position inside the
disk drive 1 at which a disk is |oaded to or unloaded fromthe turntable 5,
is provided at the front of the drive base 10. 5 It should be noted that
thi s | oadi mchipbsth¢ aliskndhahlisadhagtnpysbbj ¢e mmeoweguifrahentside thee disk st
position and second position, respectively, in the acconpanying clains.
This tray diriveldtae disgauipoimeedelt didedn Migandtand Qutipitergafier 563 rfed
engaging the tray rack teeth 55g provided on the back of to the tray 55
(see Fig. 18 antkedroffi/of thedddvenhl andi tdreesite dbhiphe drédee 1564 wikichwthde
out put gear 56B. The tray drive gear 56 is positioned beside the cam gear

30 such thaliskhis iinpeittedeftheS8agorgdgappeheright sside ireeliags30g oid theigam
gear 30. The tray 55, tray rack teeth 55g, and tray drive gear 56 15 form a

di sk Imadi mereefibanefefreé qdi A8ltBBt bAck tofethedisike | DathegopesAdbEttHm Bft he
acconpanying claims, for carrying a disc 9 between the turntable 5 |oading

posi ti on (fhesdriposi ki eknandrigse uahdadiie 288irfefdied &@Ch)&%a@&&l 44 ene
outside the disk drive 1. It is to be noted that the disk | oading nmechani sm

i's not 2 otppGasddortdml si@edppl i cation corresponding to the first usage
condition and the tray 55 and the tray drive gear 56 are not nmounted to the

di sk drive in such a £3%8r off &9 aset 11 1ﬁﬂé’f’@ﬂiéé1hf@ b%s&r&k'ﬁpeft 9891'.‘1§néa
| oadi ng drive gear set 61. see Fig. 9 to Fig. 13) for noving the tray 5

gﬁt ;N(?Snmg htthga?e digsosed'at eREIHEIPEE thE HAHabAY B8 PRStdP PIEHSINPRRY | ded

10 1 and Fig. 2). Shafts 81 are disposed to protrude from both side of the
rear end of the intermediate base 80 respectively. Each of the
. intermediate base support portions 11 is formed to a semicircular notch
opens upwardly. The shafts 81 are fit into right and left intermediate
base support portions 11 respectively, thereby, the back of the
15 intermediate base 80 is supported such that it can pivot in a vertical
direction to the drive base 10 centering on a horizontal line Lh (see Fig.
5) between the centers of the right and left intermediate base support

portions 11 (that is, between centers of the right and left shaft 81).
It is to be noted that a bias mechanism urges the shaft 81
20 to the support portion 11 is provided at an outer vicinity, for example,
of each intermediate base support portions 11, so as to prevent the

shaft 81 fit into the support portion 11 from coming off.

A groove 13 (positioning groove) is formed on an inner

periphery of the front portion of the drive base 10. While, a protruding

25 piece 82 (positioning protruding piece) is provided, at a corresponding



traverse base 20. 2 2 SEP 2p03 This |oading drive gear set 61 conprises:
not or gear 4G attached to the output shaft 4s of the second notor 4; a
first |oading gear 62 having a |large dianmeter first Ioadizr‘ggs'gppm gear 62A
for 5 engaging the notor gear 4G and a small dianmeter first Ioaoﬁ ng out put
gear 62B disposed integrally to the top28f the first |oading input gear
62A; a second | oading gear 63 having a | arge di aneter second | oadi ng i nput
geax 63A for engaging the first |oading output gear 62B, and a small

di amet er second | oadi ng output gear 63B disposed integrally to 1 o the top
of the secdmrtiozadingthepposyiening3/groove ad.arge thandrant témndd dfodbeng
gear 64 for engagi ng the second | oadi ng output gear 63B. This third | oading
gear 64 engagemmeadisth aGg 80. tThe paotryeldng I0ecerBR isrfif idte tife pesitlordng of
the cam gear 30 when seen in vertical section, or nore preferably in side
vi ew as sh@meove IH,ghezéby, thd tntarnvertiata\beset8ieis positenédinechastelpdo

havi ng the traverse base 20 and cam gear 30 are assenbled into the drive
base 10 wi tthet disive tement@iint thebright @hdlafbdiregtian, tfhettas kierkiéon kérthef so
as to nove circularly up and down relative to the drive base 10 (see Fig. 6
and Fig. 7)intetrmediateebabet 86 tmat (ther dfrivee basepd® iof thBeright Ggid tleftci ng
the circular 2 0 path Cg of the front edge of the third | oading gear 64.
The third |dizection gezestrdimed.t he traverse base 20 and teeth 30g of the cam
gear 30 can therefore reliably and snoothly engage even when the traverse

base 20 has swung, t X euabhtdeis fdeneediespectivdls ftladld bacRArhie@hrad gan
angle to the drive base 10 (indicated by the 25 dotted line in Fig. 29 and

shown in Fifgon¥ rorhér 6hehe erdbersete@et IRt Wi, 2 2 SEP ~ 41 profile of
teeth 30g in vertical section can be a straight line at an incline to the

long axis Ly @ftchh®oqamstens GcANEorPRpRtdihgotd thy enéith 2Nt iss hostidicae
further noted that the second | oading gear 63 is not shown in Fig. 6 and
Fig. 70to pre@pedtivalycheaaeh BheW idherhaghbiard Reft RRFhRY Heda BbRNFAHMI
teeth 30g of camgear 30. As thus described, the profile in vertical

section of gdiaeredf NtROdintbreRmiARahade 18D.an B Cef@biOWMIcANE ¢lipbELar
path of the third | oading gear 64, that is, the | ast output gear of the

| oadi ng driyﬁsﬁgﬁgl 3@5 ﬂ@altzingsbﬁﬁﬁirggﬁafs G fRYCSah M ?&gﬂnﬁggg%gg | n

. . . a
conjunction wt e circular novenent of the interne e and

the traversgtbasghdf s iiﬁs@r%i'h?{éflihel gﬂgﬁg&gré@cﬁ 29 LAYS A toAStI%OQ of

result, the final output gear i abl noot hl y ‘engages teeth

pat hover t1 Ty MG PRI 82, PREE, o 1S HRdErdniodle (HUUE Sofalle ',

path vertica conj unction e novenent of traverse

15 ciygul arm%?gﬁ%' ?{) Ttlg?élé’%h% ﬁﬁgoi@%ot Bkt @t Q?Qé%edﬁﬁgﬁeﬁ%ggﬁ”h%&f(%

driving the adi ng nechani sm conpri ses basically ng drive

and this |oanpor 2% nodarl BRARIGRCRNBLOR fol th Sk ERhaAIe AR 30
rechan o1 e, SEEORADAG LR Il e RHE 10l SR o D5 d 1 O
ot mounted to the oi &8 el pRRERIErle ®, R by 29 %EUR HRlprdd ¢
hollow body molding with open both ends. Each bushing 29 also has
20 relatively large diameter first and second damping parts 29a and 29b in
sequence along the long axis of the bushing 29, and a relatively small
diameter fitting part 29c between the two damping parts.
This fitting part 29c thus forms a constricted neck between

damping parts 29a and 29b, and is the part that is fit to the traverse

25 base 20 to be supported in a floating state by the floating bushings 29.



2 5 The above-noted optical pickup 6 can nove to a specified 2 2 SEN ~3
42 position on the inside circunference side of the data signal recording
area ofythe disc 9. Wen the optical pickup 6 is then novegi2 [8EPt P33 dri ve
power of second notor 4 via the gear set 51 fromthe outside circunference
side of the disc 9 to the inside circunférence side, and 5 reaches said
specified position outside of the data signal recording area of the disc 9,
the transfer path of second notor 4 drive power is switched to the | oading
drive gear set 61. This transfer path sw tching operation is described
further inMeteispegificalbef theeshing-i2y. is4invaled. tag motehr Alcaf thed 20s
is 10 disposed at the front of the traverse base 20. A tri gge{ | ever 71 for
swi t chi ng treversadrase 2Asbedittimghthe ongsidleopircumbsrenceof tha fidikg mart ever
73 restricting the position of the trigger lever 71 is provided nearby. As
shown in d&9 intprihei olegsantwif hushing meuntinggplate @idy irvthe aopch s a
base 71b fit rotatably on the stud 20s, a partial gear 71g 15 forned to
part of the outside ¢fndhthdisee? tmd afidha fpedtingfbustyag B9 iarcentacted f or
engagi ng the camgear 30. A stop 7 1 s for engaging claw 73d of rocking

| ever 573 i rpapprcdetiedntd ha wpper darfzHcet 88f (bustuierg bepportsseacéépof The
partial gear 71g is for engaging the power transfer path 2 o switching rack
42. The endgaghiggacatchil@9j shehgsa fikimgoholt 80t fratneéd inatheebgsabping latbiook 32
protruding fromthe outside of the camgear 30. As shown in detail in Fig.
38 to Fig. 8antdhenrosdning ofvies flbatimplishing RPas posdtiohbdteadch bilierand
fastened at the front of traverse base 20, a lever part 73a extending in a

basi ¢ L shansrkafter! tite fiaseg 31ft 20S Anth<sersed iingo RAREthlEsw exbRIWoNGhe
basically in an arc fromthe base 2 2 SEP 2003 43 5 10 15 73b. A claw 73d

for engagi naugHiags2@pakdstinf tdpg boghe flxeMgrshalt iafd iatdithe/sHtIRrodlel8ORg
upward, are integrally nolded to the |ever part 73a. A guide slot 73s

t hrough whigthtidebusttinigathfeh r&sl _75‘he9éb3{2,0$héiﬁd9éﬁﬁﬁ_r Bdshing!2glgs fikeg!y is
also fornmed in the base 73b. As will be known fromFig. 30 and Fig. 32, a

cam channelpeddeeht § RBesdraer sthape fl\ﬁﬁﬁ‘%‘ SHRAP 295 DA tHeCWushimg AMiisstkti n
the back of the feed rack 40. The front end of the cam channel 43 "i's open

to the frondyredcd Rorfeed rack 40. The pin 73p of rocking lever 73 is thus
able to engage and slide freely through this cam channel 43. A positioning

mechani sm for preci sepy, Rl thal fldd¥ng bushing 29 installed in the notch 21 of
the traverse base 20 is fixed to the bushing catch 89 of the intermediate
15 base 80. As described above, the traverse base 20 is supported (in a
floating condition) by the intermediate base through the three floating
bushings 29.

Preferably, the traverse base 20 is assembled to the
intermediate base 80 by way of bushings 29 such that the terminal part
20 of the second damping part 29b contacts bushing support surface 89f
with a certain flexibility when in a normal state wherein only the normal
weight of the traverse base 20 and components mounted thereon acts

on the bushings 29.
When vibration is applied to the disk drive 1 when the drive

25 1 is in use in the second usage condition or during manufacture and



engagenent of the various conponents disposed to the drive base 10 and the
traverse base 20 respectively, the internedi ate base 80 andZ%E%%ﬁ;se base
20 is also provided on the drive base 10 and traverse base ¢ r €003
specifically, a positioning nmenber 75 (gosi tioning rod) for positioning the
traverse base 20 to the internmedi ate bagé 80 and engagi ng both bases 20, 80
as one body is disposed to the front of the traverse base 20. As shown in
detail in Fig. 41 to Fig. 43, this positioning rod 20 25 75 conpri ses an
engagi ng base 75b for engaging and sliding freely front-back in the

f ront - back VyRTan g HAREelS 3BusorREked rFae‘h%ngo‘i??%‘fW@ MRQEF TSN e wagn the
extension 75¢ projecting forward fromthe engagi ng base 75b, and regul ati ng
rod 75s extditf RGSer bhreiphéraversp-ane i dbe SEHRDInE pchion] acempagying) at
a position offset to the right fromthe engagi ng base 75b and extension
75c. 2 2 spmpremivaesdeformatian awdidn thes flegduilitt i ligitsopi74bei seeorért ed
through and slides freely front-back in the guide slot 73s fornmed in the
base 73b ofdampkigigparsyaPb7effegidvelzsabrores wopratian Igprpppoantsifirem shsenbl y
the front of the extension 75c contacts spring part 73c of rocking |ever 73
5 and s pulhvedwandr siovemoenhéthsicks, Mhdhsadirestionhin ewhiglsithe PBshing al so
contact the front of the feed rack 40 so that as the feed rack 40 noves to
t he front, mbundintg ptateddibiappnogched the alishingsepport shifate BAf) oAthshown
in Fig. 14 to Fig. 18, a positioning hole 83 into which the regulating rod
75s of the tpasersedvasg200d 75 can enter and fit 10 is fornmed in the front
end wall of the internedi ate base 80. Wen the feed rack 40 noves further

t han a specific di stahshduddtiee notedthat kentacnbetfedrhéehé eerminaked€ of
contacts and pushes on the back of the extension 75c of positioning rod 75,
causi ng t hehensecond axrmpimg part DY ard thdviswsleing shppbet sngfgien§9bdae 75b
follow ng the guide channel 15 26. This causes the regulating rod 75s to
fit ingo thdipasotrnabhistgtddbends mdcekbariinte predeqiigiteatsr dchiavidgt this
engages the traverse base 20 to the internedi ate base 80. A cam channel 27
shaped | i kevibratios dheipisgeeffest frem thewsécord sdamiping degrti RIH)eAt gapat
the front of the traverse base 20. An 2 0 engagi ng protrusion 32p is also

provi ded orpdtheea€tisofernioil @2kl AAdOthe dN AL thpditi SurgAs@AI0Tdsimply
protrusion 32p engages the cam channel 27, and thus regul ates the

front -back feRidelsOfthO¥itiRidd Aueh s afeclnt fmidithtdedyRalkasetd @he gap,
Furthernore, the vertical positioning between the front of 2 5 the

i nter medi atgnh PaFieSAhe! RFAETE Rovéthehbbdthv¥éa &fe BAEPmeERa®1BatéB0 and

15 traverse base 20 exceeds this gap, the vibration damping effect is

equivalent to how much this relative movement exceeds the gap.

When the traverse base 20 moves downward, the bushing

mounting plate 21b moves away from the head 29T of fixing shaft 29S.

If the upper end of the first fitting part 29a is fixed to the head 29T of

20 fixing shaft 29S by adhesive, for example, the first damping part 29a is

stretched and deformed within its flexibility limit. Vibration can

therefore be absorbed both by the damping effect of the stretch

deformation of the first damping part 29a and the damping effect of the

compressive deformation of second damping part 29b. Extremely

25 effective vibration absorption can thus be achieved.



2 2 SEP 2003 45 drive base 10 is accurately controlled by the protrusion
80P provided at the front of the internedi ate base 80 engagi ng the cam
channel '33 of cam gear 30. The position of the front of traverzggpa 20 to
the drive 5 base 10 is thus accurately determned in three perpendicul ar
directions through the internedi ate baseg80, that is, side to side, front
to back, and vertically, and the conponents nounted on the drive base 10
and traverse base 20 can be accurately and reliably engaged with
corresponding parts. It is therefore possible when switching the transfer

10 path of second motwihrdtidhl CBnPeNEEntsO vtcrebyt ehy BELR! 8F Nhld RKaeSse
bet ween the di sk | oadi ng nechani smon the drive base 10 and the | oadi ng

dri hai t 2 i i :

o i . pi A g0 eSS AYBa Tibae fe ucRBALRE Bhiing oSOl |\
t t abl i , . ) I 9 i t
e;(rzﬂ gf '? h?%ﬁﬁﬁ%ﬁ: )E/Ioos%: Ir’r%utr%’; Hgagrz%%ngg D%ﬁgosr%rig%év?%é?e a%ﬁ?%l and
ot ng. pI ARG By SHEO MBI e TeHEe Pk Gl e balrtE Stk ' 16
b . . : ; h . ' '

Phue B enetobmdiRe of (AU AT bl Barp 2088w Rinih he X bifley Sindils 3B

th I 96,. : ith th t ft table 5 tation. Th
el no” ol R MR R Rol L L F T ot Sont ol bases o5b for
onhoar conter hol derVoRn e BrahSe st 18 o, Shlpetgn e BusiRgry
annul ar center hol der i r g

~ 46 hor i t al t 95c f ti t.he hol d 95a. t

bases 950, TUDGRIEE PR nves Ay A e RUSRIDE S RP AR SORaEe Al de
bet th ) t he,.hol 9 th i 5 horj tal b
0. The. w Ok HIGATEIEEHN BAveapO. I fowedsncs B BecSkaontl hERG Ber of -
t he hori zon .base 95b by an. anount correspond] to the notch 95e. This

' oold haC edb stk Gt b BnENE S bpact SEFGE A9 bn b b PT £xaripley
gl St Ay Skl B s
vertically. , S r 0 r e,

i the djsk drj 1t | hock h that the t table 5
contacts t HACHIAN dEm at VIRt oCan a faFTeioN e BBsoEbesh|Both, Radihe
flex in the_vertical direction, thus absorb the faorce of inmpact, and
theref ore efa@pingctifecirel the stretchyfpiormation ofnthe seeand damping parked

to the turntable 5) fromsuffering major damage. 15 In the preferred
enbodi ment , 29b AR theGemnge] i@fn{he compressive deformation of the first

15 damping part 29a. Extremely effective vibration absorption can thus be
achieved.

Lateral vibration components parallel to the base surface,
such as vibration components in the front-back direction or side to side
direction of the traverse base 20, are absorbed by lateral deformation of

20 the floating bushing 29 within its flexibility limit.

The floating bushing 29 thus comprises first and second
damping parts 29a and 29b, and the fitting parts 29c. It is therefore
possible to provide a simple, space-saving, low cost floating means that
can support the entire weight of the traverse base 20, and effectively

25 absorb vibration while preventing the traverse base 20 from slipping



is enployed so as to limt strictly an angle between an di sk surface and
the light beam even if the there is deformati on such as war page and
bending in the disk 9, by correcting themthrough a relatively sinple
constitution. 2 o Figs. 44 to 46 schematically show a basi c2208ER i2003t i on
and a principal. of a disk clanping nechani smenployed in the enbodi nent.
As shown in Fig, 44, a clanper 96 is conprised of a central clanper portion
96a for pinching a proximty of an inner edge of a disk 9 with a turntable
5 for fixing the sane and a | arge clanper portion 96b that is 2 5 of
subst anti al i j LU iH n outer edge 2
2 SEP 2003 ‘}zf%“g?ﬁ? tr?'é&?ﬁféiﬁgb’aﬁ’ : g@?ﬁ%ﬁ%%%ﬂ%@%?denucal hei ght
as that of the centrals GLAMmAEh MOkLoRM Adfn Mot h JRARAES skl Aadisng Pygr the
med t 0 extenh the

entire periphery. A concave portion cisfo end over entire

peri phery e r.al I r er
bor | on d6n BT fh BfahEdr de SRk R PBHOS Rt e FiukE U2 GRA0R T
Fig. 45, the, di sk i.S. mounted onto .tur,nt ab S and the.cl 6 is
i Pached ¢ fIESaPRE O aERRES (srhle” et dbniPYE bRsin B A EHRO R ofS, e
cl anp 96 pinches t.he proxim of ..t he inner e of the 4djsk, 9 with the
Curntabl o e BEaR7 HiBoBRA LY Euolt seBRE pEiBEs deshmertholf itrids
contacts the outer edge of the .disk,9.. And, in case,the ter _.edge side of
Che ik o Tt pelieSiBb il Bnasial st fR bRt BRI S o
the Iight be is iyradiated (in a direction of .a so-called |abeled
Surtace) (So0atd Feehh8R Bis Spbelc’ 1 As drha St Hasoa TRtdBe BB A st
the large cl anper 15 portion. 9 the clanper 96 at t ut er peripheral
bor 1 onr heP doRSSegh S Bk SHBALE JRS0 And B rabzet TAsabEY S eB AITER) GPammer
portion 96a for pinching and fixing the sape with the turntable 5. Wth
this pinchi¥gewsd Hylougiy2a ﬁﬁ@%@@&r&ﬁ 0ldge Gedlar dntopherendhef hek o
is pressurized in_a direction opposite to the 2 0 original warpage so that
the wWe pageSRi8diolescted. Wiile it may be that a central radial portion of
the disk 9c (that is, a portion between the proximty of the inner edge
portion 9a and the pro%¢ @ady garn R isuthareirgehpysed on peResseldi HsdwyEped
in the direction of the original warpage as illustrated in Fig. 45C, it

wi |l be thebasndQvwithothe §oD gard dotigma beld betaygasy ebrstiqaerapposd8 and
central radial portion 9c so that the disk 9 2 2 SEP 2003 48 will| be
prevented f39ntkahimchientpr helddviedhe ffeatingcoties 3%. ARea ceamBiethparammon
96. Cl anper noving operations for noving the clanper 96 in a direction
opposi te t cgear 3Ppesupported oof thehdrivarbasebl@ is aimanger pnablingrtheatan 5
and the clanper 96 are in pinching and hol ding conditions will now be

expl al hed wgedr 3eftoridorte(inoa Flapting stakg) withisc Bpeeificcligiite thad isewittunal
views (wherein hatchings for indicating sections are onmtted partially).
The di sk 9 amwangh4thateisn wiﬂvir,rdtlwﬂaxibigty linmit s off ¢hs flnating callas88).s nount ed
by the clanper 96. A protrusion 55a fornmed on 10 the tray is provided for

i ntroduci ng the di sk B stwwdpbsintdated thadtthiesfloating usking 29 aritk floatimgabl e
5 and will be a hindrance formed on the tray. Fig. 46A illustrates a
condition icoldr 88 shalldisk be limipedhdbeditzat hedtdriays.t Rer cixampele, $6 saftd t he
turntable 5 (simlar to Fig. 15 45C). It can be understood that the disk 9
i s pi nched muinhelrdothen switdblée omateriahi with tai speeifiot didxibihty heatr &e 55.
Si mul taneously with the novenent of the turntable 5 in a direction as

i ndi caved bgltarmaivddyassdad.l ustrated in Fig. 46B, which is a direction
opposite to the disk 9, the clanper 96 will nove in a direction as

i ndi cated by arrow U Im thbeerdbadtmewit nenorehptefesatlydithe adlastic gppestiygof he
upper surface of the turntable (direction away fromthe turntable 5). Ow ng
to the novetrnticetirgheupppipahie8hanismi6f HOs IrdNerseobay®idD & Gaseso thahi ch
novenents of the tray 55 are hindered by the protrusion 55a of the tray 55

or any ot he{zimhﬁahamﬁ%mvma the fragyrstd barées0( ifford Butsidel & edfectivlat ed
by arrow E in Fig. 460C). 2 2 SEP 20p3 49

absorbed and vibration generated by rotation of turn table 5 is

25 effectively restrained. For example, a material of relatively low elasticity



As explained so far, the provision of a clanper for pressurizing an outer
peri phery of the disk fromits | abeled surface will reduce warpage of the
di sk 9 tlo enable stable driving for reproduction and al so ngt;glpl‘rjg@drances
preventing novenents of the tray 55. 5 The disk drive according to the
enbodi ment conprises a di sk clanping neclgani sm applied the above-nentioned
basic principal, and the concrete constitution will now be explained in
details with reference to Figs. 47 and 48. It is to be noted that such a
di sk clanpi ng nechanismis not necessary in an application corresponding to
the first liRatSa06erelRdel Garandeupaved VeitiEGhaRi &N Py tp?i@ry%tam tige.
clanping plate 95 and the"clanper 96 are not mounted to the disk drive in
such a casegelfbt@d 4 the AAQYSN & thPAbERRG! hYEn LR Und MBafingKcSllABEBNY
mechani sm according to the present enbodiment, and Fig. 48 is a 15 parti al
sectional V'is‘?{(&é&%gi ng the operation thereof, illustrating a condition in
whi ch the dLIS I's being pinched and held (Fig. 48A) up to a condition
i mredi ately before st i i thar ; LT F ) jgs. 47
and 48, A clanper rrag’ﬁ%% %?%dﬂgpalﬁggg&g-l%%é&p&m%?g gg X% ﬁ‘@@ﬁr%ﬁﬁﬁﬁt‘% of
the inger radiiis, g (3eo6! 2IRCLaRP obB: RPLAAILLS of s e W ADLE

0 efral suc S

that i s nade erromagneti c nma iron. taper center portion
96e i s provj 4N r i.eyi cent efr of
t he turﬁt abﬂ) @ﬁgllg%gtf[t%g&g{ga%é%tsggﬁly%oegﬂﬁga{%@%fr ?ééﬁfgnpg&agggnﬁga? ﬂrl{loqﬁg e of
the turntable 5 houl d _b n t _centerin f .the disk nd
the turntab aemSg?%} g@hiaé}fg& ?ﬂ%é%ha%@ijé}é;%%&g ggpc%ﬂ%&ﬂ#%@aﬁ"ﬁ%ﬂ%&% in
that the innper_ radi paortign of the dis i S l.d. by a taper stepped
porti otn_ of ?ﬂ@?gﬁgﬂgﬁl%%bg& @Fﬁ%ﬁgﬁgﬁi_cgmeﬁlﬁ’si"hpok Eorti otn 94af
rojectin romits inper radial porti i s anged.i.n the center of .a

0l ?Jrrp ol ate o5. 5 Thg‘f‘ﬁs& i3 4150 ﬁﬁs?wg?ﬁi soid BRGhiH aﬁezeﬁﬁﬁim%ﬁe%? n
a freely rotatin n vi.ng-wi t h-p arr angenent,. SO e ho rtion
342 piby cess BB AETESHHRGE o fof B S0 A oS SiRE BREAGES ¢ ne
ot SRS e A5 EEO8a 3 2858 Moedl I Bt o 1
the same wil| be. urged by the spgj er 98.in an, upward directi bove
the spr ng Mote shlaigeminee Brserbd IRher g aitd sk SpoRbroRreuaSiam B0 &
mariner, the clanper 96, the spring 98, the spring holder 97, and the cl anp
plate 95 supPERETHENEreAWPFRARNRbOIS 92 WHPPOHethE iEent of dheniniepBrsAIate  he
di sk drive (drive base) 10 for holding the 15 turntable 5 and for nounting
the tray 5508feB8hY iWanof car gear 3§ o thafidve baperldti ons of the thus
arranged di sk cl anpi ng mechani smw ||l now be explained. In Fig., 48, Fig.
48A iEﬁust rates a congist shownninkignotaed diigk 79 thsuintermediatsebase & 1S
turntable 5 is being fixed by 2 o being pinched and held by the cIanPer 96,
similarly tBas E3RRanted, 8 t?ﬁq backdedvan of fishhand tedt shiafedlt pad the

enbodi nent 1. Since suction force aener ated between the cl anper magnet 96d
of the cl anfeermedéate hasaisupnort d, 4AFWiNE articedly en she dlnivg ase théan t he
upwardly directed urging force as generated by the spring 98, the clanper
96 pressurizes 2 5 thérmd sthe fraat perounvédtlhe imermediatmhlase o8@r it s
entire surface. 2 2 SEP ~3
supported by way of the protrusion 80P and the com groove 33 of cam
20 gear 30 so that it floats {in a floating state) within a specific limit (that is,
within the flexibility limits of the floating collar 38) on the drive base 10.
Furthermore, the intermediate base 80 is positioned to the drive base
10 in right and left direction by the above-mentioned positioning
protruding piece 82 fits into the positioning groove 13 provided to drive

25 base 10.



51 Moreover, since the turntable 5 is lifted, the spring holder 97 and the
hook portion 94a are also lifted with the proximty of the inner radius of
t he di sk being pinched between so that the spring hook 94 ix2rsapopgyfrom
the clanp plate 95 to be freely rotatin%i 5 Next, by the downward novenent
of the turntable 5 in a direction opposi % to the disk 9 (direction it
separated fromthe disk 9) as illustrated in Fig. 48B, the disk 9 is
separated fromthe turntable 5 and nounted onto the tray 55. The spring

hol der 97 and the hook, 94 t hat en rempte fromthe turntahle.5 and are
no nore supported 1 o{‘lilﬂetf%%?fs\?n%?s%%éﬁg&ﬂﬁ SHEROLSh h?hﬁg%(gthbgtaﬁgen

t he' cl anper magnet ,96d and the tuyrntable as well as their, own ights,
whil e a bri SAEH 0H DI 6OMRDEVER T TgarngRishiped 50 HAthHok 94
wi |l engage_at the cl | ate 95 to thereby sypport, the sprin ol der 97
and t he sprilogtshéiok 8931%5&&1&%& iRt 8 sBecifty Mt rghet lapaﬁ%tﬁm the
descending of the turntable 5, the magnetic suction force between_ the

separ at ed t Hexibibiyelimithal the floading Pushingi29Dendvihq flpatingeceiirth38han
repul sive force of the spring nenber 98 overcones this force, and the

cl anpeb 96 e intgsmadjete base BO. upward direction to thereby separate the
clamper 96 fromthe disk 9 |located on the tray 55. 2 o As illustrated in
Fig. 48C, after the tDofe 4bat thefsoat postigndel tee teavesse thaseu2Oengagssar at e
fromthe disk 9 and the di stance between the clanper 96 and the tray 55 as
wel | as thewidlitsthacatesnadinict brsa 8Ly %m@mén&tcmbﬁl@ regulating rod
sufficiently separated, the tray 55 will nove in a sliding manner in a
forward diréosiftts intera poaltiahingcholen82 & ihid inteesediate bast 8Ghégrd,on
paper on which the drawing is illustrated) 52 2 Z SEP ~ with the disk 9
bei ng renui tieid engagetherieseate, t thejtraverdee bdisek 29. isheomimnedi mgth hthedi sk
9 on the turntable 5 by perform ng the above-descri bed operations in an
opposiibe or ileerntddate bysd BO0sand Iportipmotatallyn a sli ding manner in a
condition in which it is 5 sufficiently renote fromthe clanper 96 anal the
turntable 5 as il ust TaeedraverSegbas8C20Misn thius dictk $upportededyt origite
proper position upward of the turntable 5, the sliding novenent of the tray
55 is term oahstruaibrt {eigidightabltheb isteameadihtd thase 88c ¢thrpafigrengoh hthe
lifting of the turntable 5, the spring hook 94 will be lifted with the
proxi mty ofiriveoba$e lOpnbutisadgipareedisontleht ttheaiffdatbin ng floanitipedtdiel ween
to thereby di sengage the spring hook 94 and the clanp plate 95. Wen the
suction forea i dere bdse 10rwithbhah? miithd bPtled dertsilibpefehe 9 dp Pyrigones
the upwardly directed urging force of the spring nenber 98, the clarnper 96
Wi Il he suckesnpihed riembens dtHer B64tiAE bashPi@esIrdzithe fibatihg dbBXr B As
expl ained so far, according to the present enbodi nent, though the optical

di sk drivi ngddenoaglPg tereushnite fteriddiate Bhae®. The ldaapirtd an@heerst he
enpl oynment of the spring nenber enables it that the clanmper 96 of |arge

di aneter fonoprassddn zhetefbhe alistkb Wi NindpAct2 N3 N i idnrappfdde to
automatically separates fromthe disk when the turntable is descendi ng and

that novemephe Qkktd@vé raxnedetsy provenangathel fo2ee REithe fhpder 8d Wyrdtien
projection 55a or other hindrances when the tray perforns® sliding novenents
for ejectingrdhiengi dir%cﬁg-rﬁ%hs'rﬁi,ttéf(f%rﬁ' fiie WRivenBagabnYitBeEémponents
possible to 53 2 SEP 20p3 achieve a superior effect of correcting
war pa by Ut N MESSUMIZI b Mgt W u i er‘f-rgj}@,' of a
di sk %ﬁ) whi ? trtlt(%l::i %}a%r@?r%étjl on | gorz'e)ggr%eg%&ig?mraegtléﬁ c(?ﬂq‘r'fg %ﬁ&gg&glle be%d/een
an informati : ] f: i L at is
irradiated @%ﬁ@ég?ggﬁéfﬁﬁegég#ooﬁﬁg%ﬁ#n or%(%}:?g%h?%é ggﬁﬁég}n a
speci fi ed val ue, and giy RherkRety pheadhRgring AhERhoRr{badE 20 Flltat it

an on." By t p

perform ng recording reproduc rovisron of a neans for

por i phery ofiOres; & URY YL HIREC ! BECR chE BBl o S é*?*—‘%ﬁ%%& e

i NN , Fect” of“enabt'i ng
thus compr | SEAtPeoTRFIRER 4, ok, Miroustbrnd” S a8ihe Codkd 54 it e
di sk didve 1andn of ahilst' SeYetetlvd Sosofls B ArhSotehWoh S EHEE DR e

optic



15 Fig. 9), the internedi ate base 80 and the traverse base 20 are supported
substantially parallel to the drive base 10 as shown in Fig. 6, by neans of
the protrusion 80P at the front edge of the internediate basg280gpi into
the top horizontal channel 33a of the cam channel 33 in camgear 30. 2 o
The stop 71 s of the trigger lever 71 i s%ngaged with the claw 73d of
rocking |l ever 73, and the engaging arm 7l1la engages the hook 32 of cam gear
30, at this tine as shown in Fig. 14. Wen thus engaged, the trigger |ever
71 is turned all_ the way clockwi se.in Fig.. 9 and Fig. 14, To read si gnal
fromthe dikdang ﬁr%"rﬁr§‘¥&%§et 20nwithie i fepting mangs of the %raHFT%Eaﬁ% spin
the turntable 5 on which the disc 9 i s ] oaded 2 2 SEP 2003 54 at _a

speci fic spdddComparsgt ViR agasends whish khecePBORCEES AL e S RRATERH Died
signal track to be reproduced, and the_ optical elenents (that is, the
optical sydigif iGrnsignedon (Hgklyhn@ |disk) dsive Rceopdingl toi BraupPBsgné
operated to read the desired signal fromthe disc 9. 5 If the signal track
to be reprdoventions thetefarsowdse eqiuresdesomreeisioniiok perts poanufagiurer if
signals are to be read fromsone plurality of signal tracks, the optical

pi ckups 6 mesnd bessandly,appdoppradwdtivitywean thereforsi dee cimmproviedr éncéhof t he
disc 9, that is, toward the front of the disk drive 1, or the outside

ci r cunf er emmanoffacturing proéess.hat is, 1 o toward the back of the disk drive
1. The optical pickup 6 is noved by neans of the optical pickup drive
mechani sm As descri bed thisoveses lsinse dived imetroreddates bialser & suppdrtadetoand
the notor gear 4G turns. Rotation of the notor gear 4G is speed reduced at
a speci fi c spmiverittadiyngn rthiei drisadast 10 aosi ehe erhverse emseuispsi psortedby
the rack drive gear set 51, thereby causing the final output gear 53B
(second traoerthe mtepmiedgetar base 8Quthratgh thedelasticsbedy, &nik pogsibde tthe
feed rack 40 and the optical pickup 6 |linked thereto front or back. If the
not origear gérformnthes suppertihgakiirevertiddlswidigt 6f fi@intetmddiatophiseab

pi ckup 6 noves 2 0 forward (downward in Fig. 9 to Fig. 13) toward the

i nsi de circth¥ grieacisasd 10hgnditie Blastic shipporting fade davetda1bake 2hdy
opposite direction, the optical pickup 6 noves to the back (upward in Fig.

9 to Fig. Ilsapdratershechanpsthsi deTieefedo]l & €9GeotOnechSsatys @o9uskt assomled be
noted that the | oading drive gear set 61 also 2 5 turns in conjunction with

second not Oéuﬁ?@ﬂeiﬁté@p&%fﬂ@@thtehisﬁliﬁggﬂﬁition Df2theEraRideSbaserodtet i on
node, but the teeth of the third | oading gear 64, that is, the final output

gear of theqgoarbsRt afid I e1fd Suppeitidl dhens RARs®Bdsed3hLlt fshth aam
gear 30 and thus do not engage the cam gear teeth 30g. Drive power fromthe

secongls Mot OforveritidMEr %E)@ircﬁ_l skt aanef H:Kr’i@zd aArf % t Uﬁ:c‘b@ﬂl%ﬂ tB@. dagignhence
to the tray drive gear 56, in this signal reproduction node. Fig. 10 and

Fig. 15 shoydhe ofrdixstibitpi oF mérsngg?&%;@?gﬁi% E@%ﬂgﬂgﬂ_ Siagfnghllyegrr ded

to the nost inside circunterence p recordin osition range (data

signal r eCOfx%iVEEs@b%lé 18TndthBrftee, a%nd\/éh%]['ﬂéxi%ngc%éf He8igsh freresds kb this

disc area, the optical pickup 6 1s noved forward by the~optical pickup
drive nechagﬁﬁgh%gdthe i nside circunference edge Sr of the data signal
recording area of the disc 9, and the back end of the driven rack part 41

of the feed rack 40 ig¢eqg tyﬁ%ﬁ(ﬁ(&%ﬁ%iﬂg}aﬁgﬁpiﬁ%l%f%ﬁ%éﬁ%&&ﬁao%d

traverse output gear) of 15 the e gear set e power transfer
path sy tChi‘é&)}%"i’lc%ﬂ%ibfaﬁéﬁog@ﬁ[efﬁ@ﬁl Yoyf | Qt6tibR Fethe" thRh 885k &he, of
trigger |ever .
relatively easily, achieved simultaneously.
As shown in Fig. 2 and Fig. 3, first and second electric
motors 3 and 4, and a circuit board 2 comprising a control circuit for

controlling driving motors 3 and 4, are also fastened to the bottom of

25 drive base 10.



As is well known, the data signal recording area of an optical disc 9 is to
be determ ned by the distance fromthe disc center based on the disk format
standard. A conventional disk drive also has 2 o an optical Iﬁ gEupﬂEosi tion
detector di sposed at a position corresponding to the nost i P 2003
circunference position of the data signdl recording area to detect whether
the optical pickup is at this nost inside circunference position or has
noved thereto so that the optical pickup can be prevented from noving
beyond this point further towards the 2 5 inside circunference of the disc.
2 2 SEP ~pp3 56 In cdnthaBiable phes thentemiafowhickidsiplaced aidincd?i(see1
according to this preferred enbodi ment has an inside circunference

det ecti on $UBsch tg Wiispdsedligposerk abaye dbedinivaibpee dib Thigdalrstable $he dat a
signal recording area of the disc 9, and uses the inside 5 circunference
edge Sr as likddso dbecpueput ehadt Sselipe Big.t3hohdhpofirsti nrotonwikfspitidlet hi s
i nside circunference detection switch 7 operates the sane as in a

convent i onahotgr).i dal ogitisel dpickeipt 6 flet soitinget datat kignedt icalr pdacking as at
this nost inside circunference position or has noved thereto. What differs
from tthe comeerdednztadsighalirfrom itke dist it anteottidredrivei dempionemts eoence
detection switch 7 'is on, novenent of the optical pickup 6 beyond the

i nsi de ci r apdratiegctheedipk Grivesl,rate dlisvidisgosd¢eont tugp optitivalbgseckdp 6 trips
the inside circunference detection switch 7, and the optical pickup 6 can

t heref ore be purposelThasevérive unebleanisms aee idesceibed nexinbeloance of the
disc 9. 15 The inside circunference detection switch 7 operates

mechani cal ly in the segvilleineemdsstosd o RignBeRigoBaandatigst 99-58nd is
di sposed to project and retract vertically to the top of the traverse base
20. Wen teoRptd GRickp{@pupo hoterehephenifng R0 GR phonaed e trasvedss base
circunference detection switch 7, the bottomof the optical pickup 6 2 0

i nterferes ¥9.tA gdie o3 Witk p ‘gu eirUsh A8nERe22 B8 d e 3cforcatiiden e Teehdes Batkon
switch 7 to be pushed into the traverse base 20 in resistance to the

pressure oftrayévbt ¢he STPticll pIMuS BV grovide’l bhoui€)sided tof thay! shdiingot ed
that this inside circunference detection switch 7 shall not be limted to a

mechani cal 2teMi ¢peSHEthtablEdSSd b@@férabgvgosﬁ%é‘@&e%t&fén%h\t%ﬂ *6% the

25
non-cont act detector or any of various ot her known designs. EP 2003

57 Fig. 11 ﬁi@ﬁui%téid@cﬁﬁﬁ%lé@@&hh%i a?i&b#@n%éfécﬁli, bt H8f Pyaddisr the

inside circunfe e edge Sr, operated the inhside circunterence detection
switch 7, WSE’F’% id@ved beyond this position farther to the inside
ci rcunference the disc 9. 5 The differences between the state shown in

Figs.140 and 15 arid e S1aLe 30918 i€ B2ed Ib ANdelR nASubEl lachqrdee

novenment to these states, are d ed next e optical pickup 6 is

moved {1 0m {igy TALEIPYB P & Bfe Heah 1adkoid HAgSHUR PN FEOS

11 and_16 by ¢ ntinuirng to drive e secona noto e sane
direction (&#-0cH¥hSEnkNatibat 4855 PR of guide shoes 6a is provided under

the fixed portion. These guide shoes 6a are engaged with the left guide
rod 22 in a manner to slide freely in front and back direction. While,

20 there is provided a metal guide arm 6b at the other side (right side in
Fig. 5) in right and left direction of the optical pickup 6, that engages
with the right guide rod 23 in a manner to slide freely in front and back
direction. The guide arm 6b is connected electrically to a pickup circuit
6k of the optical pickup 6.

25 Thus, the optical pickup 6 is supported so that it can slide ‘



the state shown in Figs. 10 and 15 after the optical pickup 6 operates the
on-state inside circunference detection switch 7. By thus noving the
optical ipickup 6 further to the inside circunference, the ZRvSEPt:08sf er
path switching rack 42 of the feed 15 rack 40 noving the optical pickup 6
front-back engages the partial gear 71g3éf trigger lever 71, and turns the
trigger lever 71 clockw se. In conjunction with this the engaging arm 71a
of trigger lever 71 turns the hook 32 of cam gear 30 cl ockwi se. The cam
gear 30 thus turns clockw se, and the camgear 2 o teeth 30g begin to
engage t he FOmnato RAGLIOTYERE BAVERS PéSFo%‘gi% egeagnshenglidsadhag @i ve
geax set 61. The driven rack part 41 of the feed rack 40 is still engaged
with the fivah the et gyids rod 2y sadotrBagingdhscgvideparmgbh Withrthensghick
drive gear set 51 at this tine. The rocking |lever 73 engaged with the stop
71 s of the&uids nod gdedt should bE netesbshat anflexidlhepaneptionrmggeber Hoer 71
also turns as a 2 2 SEP app3 58 result of the rocking |lever pin 73p

fol | owi ng tdxersple, chdlexébleadbbpnf ealle: auk dbowng far redectricallyheorheetigd

rel eases the trigger lever 71. Fig. 12 and Fig. 17 show the state in which
t he cain gedhe3@piisal piakerp 6l avkviiseuihybahridv@ ipgrasseddr thmoigh tihe rogpeindmgi ng
gear 64 from5 where the cam gear 30 begins to engage the final output gear
64 (third |I2&Hdi ng gear) of the l|oading drive gear set 61. This operation is
al so acconplished by the notor gear 4G of second notor 4 turning clockw se,
that is, in the sane The eear end poriidm oft the laft gnideaod 422 tmd frard amde t he
optical pickup 6 to the 1 o inside circunference. This operation of the cam
gear 30 turmeart ead rofgghe Irigier gifideowoderxd catewi sepparted pbyi tguidel rodt ed
by the cam gear 30, thus drawi ng the optical pickup 6 to a further inside
ci rcunf er ergppmgirig portibar 2argrqided icankhenirabetdeebdse 2 rfesishpan idl of
the feed rack 40 di sengages the 15 second traverse output gear 53B. As a

resulto furddiail t gigWese thet gtiiderod $iepomimd etiond O emthpriNeseadiiitve
power fromthe second notor 4, is not transferred to the feed rack 40, that

i's, to optigduseh@ftimechaM&nthat adjusts the inclination of the guide rod 22,
23 by setting each end portion of guide rods in vertical direction (in
other words, adjusts the vertical positions of the guide rod 22, 23 in the
guide rod supporting portion 24).

15 That is, an adjusting screw 24a raising or lowering the end
of guide rod is fitted in to a lower portion of each guide rod supporting
portion 24. While, a coil spring 24b urging the end of guide rod
downwardly is assembled into an upper portion of each guide rod
supporting portion. A holding metal cover 24c is fixed over the coil

20 spring 24b.

And, by moving vertically the adjusting screw 24a along its
screw thread, the coil spring 24b is compressed or elongated to change
the length thereof, and the vertical positions of the guide rod 22, 23 in
the guide rod supporting portion 24, thereby the inclination of the guide

25 rod 22, 23 is adjusted. '



The pin 73p of rocking lever 73 is guided along the cam?2 o channel 43 of
feed rack 40 to enter the inclined part of the camchannel 43 at this tine,
and is thus turned cl ockwi se by the spring tension of the Zr?(slg'pnﬂlpj ever 73.
The trigger lever 71 continues to be turned counterclockwise untiT it

conpl etely separates fromthe camgear 38. It should be noted that
basically the trigger lever 71, 2 5 rocking lever 73, and cam gear 30 (or
nore specifically the hook 32 and 2 2 SEP 2003 59 snooth part 34 of the
cam gear 30), as well_as nore specifically the power transfer path

swi tchi ng rack 42 andB¥apreviditg| sughof tthé pdidstraent 4adecbomisme ito iform a
power transfer path sw tching nmechanismfor swtching the transfer path of
second not grossiklei e adimat. ti indinsdion off ghef gnideatrbds Wi, cBBngtherehyni sm
corresponds to "the power transfer path sw tching nmechani snf of the
acconpanyi regljustingsan rorglabesawpencatight bram exfphieddpticalopickaif 6rand dbage
condition, the power transfer path sw tching nmechanismis not necessary)

t her ef or e, disktanifsmd piris passeolef r petferabeaveu ratety wridng amdysrhessadingsuch
as the trigger lever 71, rocking |lever 73 and cam gear 30 are not required
t o be Fountiatbrimatiba Sigslal digaiast Hhwedésk 9y even df ahdré catcheeferakatignsever
73, it is difficult to attach and detach to and fromthe traverse base 20
because it dicidhspesgshgd inbeokdsdlele, of the feed rack 40 (in other word, it
is difficult to attach the rocking |l ever after the 15 feed rack 40 is
mounted on the traverisdshasse d0ted that ®ndy ehetfiént efidi oOtHe kSt gti3deapdbe
attached to the traverse base 20 even when the disk drive is used in an
appl i cati oRZ,0hioeSgReWNNgnt fighhes,f ig Séuzppmedcapdisﬁﬁplre. cBaceee crédeseingbove,
the feed rack 40 can nove the optical 0 pickup 6 to an inside

ci rcunferensgrtRigendt PO ttilenadiudtheen DineehanisHnTier @der| taridveill hhe
data signal recording area of the disc 9, and can then continue noving the

opticad Pi Gkierfrieoeondit RihoPRiE bperhtidRvEfeé® rabie 400si de circunference of
the disc 9. Furthernore, the second notor 4 drive power transfer path is

sw tched by the feed ragke gprgfés‘rgsﬂf’é!ﬁftﬂ)&iﬁléd’tﬂ Smdpe 'rE%"éital?J‘Pﬁi i W@f}dgE fohe

i nsi de circunference or Zpp~ 60 noving fromthis “specifi
over {1 om e e aator TP SR RIET 6Pln A R matng?, K b, @
i ve pousr L Sherof e ReRlipl IRRll (O DA BHTRC iR BEIds Fou SUon AR The
Chait tror o SR B N A O PR b R TR om0
disc 57 tne P EdRyT IR ERe, b, B B EiCe bl P Y 2R Hiirding G
poesi bl & ¢ OGN e PRGTHENe AP IARHE, PR Pty chhe 15, [IREILEE the
poasi bl e T ccifr gy doai 12 BuERECERG 3Rgveld¥ bAGE 40 TR o votid & lroer

of mot or s usdiigq ! BF obtieShbifing BoFHohE TRE ExeBlaEIHRL% bR o feti on

of second
metal holding cover 24¢, with a through hole 2h capable of inserting

20 therein an earth connector 25 having a earth wire 25a at one end
thereof. It is to be noted that a plate member made of metal for
example, though it is not shown in the drawings, which is to be
mounted to the drive base 10 is located below the drive base 10. The
one end of the earth wire 25a is connected to the plate member by

25 screws for example. And, it is possible to insert the earth connector 25




operation or sinply stopping the second notor 4 after the optical pickup 6
has been noved to the inside circunference edge Sr of the data signal
recording area of the disc 9 and the position of the optm& E#]ckup 6 has
been detected by the inside circunference detection 20 s cﬁ 003 s
possible to not eject the disc 9 fromth¥ disk drive and continue reading
or witing signals to the sane disc 9. The nunber of detectors or detection
swi tches used in the disk drive can al so be reduced, and a | ower cost
optical disk drive can heref proylded because t he inside

ci r cunf er endEOdEEONg i’s ﬁobﬁl%ﬁﬁ N@pErBETH%p@éUOnfth&r@‘Pfsmtﬁas
been | oaded into the di sk drlve and if the disk has 2 2 SEP app3 61 been
cl anped, antN@it@i Rortion dbcclommnrsend @priigni of the xtenrded mlll‘&l@nd?‘l?@é)fftbﬁ

t hese detecti on urposes can _therefore be elimnated. The traverse base 20
in a disk dregal fevaro2tai sliprthiscrse theteanthepannect@ss2 yrisdtiekswi ng
up and down on the back 5 end of the base, through the internedi ate base
80, while alrﬁpdhqsxt@ﬁdsdm@ttmrhérormomdemidoftrnemeoﬁ nt er medi at e base 80
engages a cam channel 33 in the camgear 30. As described above, this cam
channeb 33 conpri ses Fuptmmmm,trmhmmwtahhaMBgmd&t&a%mIﬁﬁcala;nd a
di agonal channel 33b connecting these horizontal channels (see Fig. 24 1 o
to Fig. 29)bofthefvbetgeidie puk23i andothd gaide ann 6b aie made of stedtaxallR0 i s
determ ned by what part of these three channels 33a to 33c the protrusion
80P i s engagenductihe materialssudly ashmethlr ecti on and di stance of cam gear 30
rotation. The internedi ate base 80 and the traverse base 20 therefore sw ng
up and down pivoting @herefdré,haocbse fredgthopithep 1&irtnitveksef hhseoRfical
according to the direction and di stance of camgear 30 rotation. It wll
thus be obvpinkaui ais thamsmittext se thasguitle red 23ptiordiggh the pniide arentéisal |y
on one edge thereof relative to the drive base 10 through the internedi ate
base 80. Mandspmwvdyiedafroyn thbegwiaie Pod 23ces tBO dagth urite 2Py thevagh the
transferred fromthe | oading drive gear set 61, causing the other end of

the traver smdiab@oldinigocavey@4pand dheagtcdbinsitot S, farahthenh, tHameise
base 20 swings up or down relative to the drive base 10. Drive power from

one notor, ideliggaand tmﬁdifg];ﬂthé%aﬁ-ﬂusvm@ggato swi ng the traverse base 20
up and dovvn) and therefore to raise 2 5 or lower the turntable 5, and spin

the disc 9 in conjuncinh Rid Eesir Rarth €oBnsERr2H3 i§2oMheBtdd 1o am gear 30
noves further clockw se as shown in Fig. 13 and Fig. 18, the position at

whi ch the péﬁﬁdﬂtﬁd@go&@&%d RYBICFEH firtndRee B £PeRIeRsthBegalamagnel 33
noves fromthe top horizontal channel 33a through the diagonal channel 33b

to thesbott gratd] Bevézontalinchanelofds, th‘ﬁ‘%ﬂrﬁﬂ“éohﬂ&@fgd%% %oﬁﬁ%etép and

the traverse base 20 are positioned as shown in

protrusion §OR BRGRG %%ubﬁgﬁlﬁ&h%@H%@le\?zi}?t”fbe’dhe?‘ﬁ?ob@é‘g &Fﬁlbﬁt&rtﬁed' ate

base 80 and the traverse base 20 is held as own I n g 6 parallel to the

?(r)'pvgf bf‘ﬁ e $Btitd1 Widkup 8BS sbofhaf Wi sORTES 2 IWRELIRBE kAL I rfth Yaike Wskh the
there is no need to allow for a length according to the mobile operation
of the optical pickup 6 and the earth wire 25a is capable of being
20 shortened so much. Accordingly, an arrangement space of the earth
wire 25a may be small, so that this is not particularly disadvantage for
making the disk drive 1 compact.
In addition, upon connecting to ground, the extended

portion 24d of the above-described holding metal cover 24c is held by

25 an earth connector 25, which is mounted at one end of the earth wire



drive base 10. The disc 9 can thus be clanped and held | evel between the
turntable 5 and the clanper 96. Wen the feed rack 40 noves nore than a
speci fic distance forward as shown in Figs. 10 to 13 and Fbgp Eﬁgmao 18,
the cam gear 30 15 begins to turn, and e front protrusion 88 % he

i nternedi ate base 80 passes the diagonal "channel 33b to engage the bottom
hori zontal channel 33c of cam channel 33. This results in the internediate
base 80 and the traverse base 20 swi ngi ng down on the back end thereof so

that it isd&a¢l Q f: ' : [ ' : [

mverent o2 The REane e Bet e G OREE it I IRsiilte el be R B,
downwar d i |.Qe. - l o JI-To . ktian above
the turnt aﬁg{}ggfoﬁa@ﬁ)@g@géhﬁglggZtﬁlsg?i&\%h Q&Igé&ggnéiler?%qggbggggfrom above
the turntable 5..t0 Quisi the.di rive 1 it hout. t he_di 9 or:.
turnt abl e SR PRCIGER ROfi¢ Fod Bl eiasih ditbistndn S RRRds,dt
traverse base 20.is thus inL(F:I ilned d fromthg ' 2@%. SEB ~ 63 drive base
10 to a spe‘éigqséﬂb%stiotfgﬂa‘f %%ypﬁg?rt” P SPTNFCEART PRETAHAM BPB‘trusi on 80P
of the_internedi ate hase 8 ass t.he di aggnal chapnel, 33h an ngages the
bot £ on hor {CASTHEALI S0, AT Pu1EH SBaMP RO SpECRNE tluts f 805 (BE cam gear
30 engage the tray. driye ar. 56 of the disk 5 |opadi ng nechanis The tray
35 o hus e S ni aBSRion opSeondiSs toatect i5he) CIRERIPY &YX RRhiRar o
position. It is therefore possible to reliably avoid interference between
Phe 1oy SEARIVEE 5 ERBRES BlSaRPIEIe At ABPOTINMCIAG RIK SR b
driven (that is, when a disk is |oaded or .ynl oaded). 10 Wen the trayerse
base 20 is IhHRAY HPiRRIPIDIESIOITRPEOVE 3 WRKINE MFOPERE RPGN %ﬁemhgngrﬁﬁed

| oadi ng gear, 64 _is also inclined and engaged with the teeth 30g of cam gear
30. As not sdiskdRiEC dnd shown in Fig. 29, these teeth 30g have a profile in
| ongi tudi nal section that is curved or_inclined to the axis Lg of ,the cam
gear B0. As a result, Paetigwlagly, sidheogbave-dgacehgd glide| rodnsypperfiRgoot hi y.
Furthernore, while the feed rack 40 (that is, the optical pickup 6) noves
to the fronpodinh 24e an adiistamenismenharnismgamehy a tileadjustingdge of the
feed rack 40 contacts and pushes forward on the back of the extension 75c
of positi onineghesdsm} fonadprsting therdeglinatians of the gnide dodeeenand 23 t he
feed rack 40 as shown in Figs. 14 to 18. This causes the regulating rod 75s
of the posibychangingdhziengthrofshe abaweddesarieet] boilispringR2dd andt 73s in
the base 73b of rocking |lever 73. Then, as noted above, the regulating rod
75s fits inadjusiingthe veoticalpdirectoss afthergnidetradse?d? amnsl B3sat 8% and t hus
positions the traverse base 20 to 2 5 the drive base 10 through the

i nt er hedi at @bbras€le80ribed| gwide SEPsRppOriBng \Woeionh24 fisgutoviddd, 4ndbyes i n
the opposite direction to the back, the force of spring part 73c noves the
posi ti oni ngusing §acha tittadprdting mechanilsatcaswisdof theoptick! phekertéeisi on
75c of positioning rod 75 contacts the spring part 73c of the rocking |ever
73, and thedeleted.

In other words, upon providing the earth mechanism and
deleting the noise of the optical pickup 6, it is possible to use an
20 existing configuration, which is originally provided to the optical disk
drive 1, so that increase of the number of the parts and complication of
the configuration may be avoided.
In addition, according to the present embodiment, the drive
base 10 is provided aside from the above-described traverse base 20.

25 Further, as described in detail later, a disk loading mechanism for



5 spring part 73c thus constantly urges the positioning rod 75 toward the
back. Wien the traverse base 20 is held substantially parallel to the drive
base 10iwith the tops thereof substantially flush, the drivqua‘,)gﬁ @ and
traverse base 20 are positioned front-bggk to each other by g Lent
of the engaging protrusion 32p of hook on camgear 30 with the cam
channel 27 in the front of traverse base 20. Fig. 19 and Fig. 20 show the
state in which the notor gear 4G is driven further in the sane direction
(cl ockw se) . the s n 4ok 4...and. cam gear 30 is turned furthe
ookt se. poTiRy the SBORAL HRIEG iy RBLarAT AP fnctiuaf LEPAERoSHan B o
gear 56A of . tra rive-gear 56 does not .enga the.teeth 3 of traverse
bace 20 arhiel DpERPlE s R o8 wRErEaboesTar OF e i Bhdect 5 Brotiin | n
Figs. 9 to 13, ,Rotation of gamgear 30,is therefore not transferred to the
Croy dri ve GuhiiEaBoyRacstied, F5ersh bade T SOBBONGE SHREALY dhrbwever
when the cam ge 30 turns,to the sition.shown i ig. 19 and Fig. 20,
teeth 30g HFfﬂaﬁfGB‘&FE@@‘H 'WspﬁcgﬁﬁébE crrﬁ}ﬁ%g’aéEé:b E%&’Bg t3#y drive gear
56, and tragy. drive, eﬂa%%(hurns in conjunction with rotation of the cam
gear 30. TH tqur%eﬁ CilASEreN-pul led to the front as shown in Fig. 21 by way
of output gear 56B of tray drive 2.5 ar 56 and the tray rack teeth 55g
engaged therewith. I sudrp casss the agmﬂﬂ'éeﬁ@'lhé‘{l@@rﬂhépnﬁlleémrngstlﬁe tray
55 frominside the disk drive 1 to outside the drive, that is, unclanping
the disc 9 condestediprifererdenrsd prticon4dselgiig abeys-cgseribed helding is
descri bed above. To draw the tray 55 fromoutside to inside the disk drive
|, the secdnftd qayves24r fromy e dewnwandhdireptioni (thatis, dtemon digeatinn not or
control circuit of the circuit board 2 so that the notor gear 4G begins to
turn cl ockwhsbldesd i theggtational direationhe! B &bQVCﬁC%H@CgrﬁI‘@V@m Bask
drive I, clanping the disc, and preparing for signal reproduction are
accor®? i shétP)asodhasqupetea sotatiananeperntivmef dhisciraverseabase 20a adi sk dri ve
according ~to this preferred enbodi nent of the present invention conprises
a drive basxctesivgdengingamonent dogs nodsactam rocarmedtion portioatdfethe i s
assenbled with the traverse base 20 supported so as to swing up and down on
the drive easth tonmdctdr R&i ayd dhsiahyive-desaribéd exvemded portidn 24dt i nucusl y
ina 15 forward direction (first direction of rotation) or opposite
di recti on, Awmadrdingly, opily bl sqiticiguth elengthso it eaeatrthowmirei 28 Blseallawirigbl e
5, and transporting a disc 9 can be acconplished substantially continuously
in this order therlengtistanordinigytoctind ronatiteial dperabionophiiss traversebaset i s
t heref ore possi bl e when | oading or unloading a disc 9 to avoid 2 o
i nt erf®r enc20 vittib gdssitblertot ety wirehent anpesaegsivecfodcs dr@mupeiog down.
Unli ke with a conventional disk drive, it is therefore not necessary to
provi de a dimiltiddbtoehefaanrddctiompottien difthe danthhewrmector 25 tetlad so
possi ble to secure (clanp) and rel ease (unclanp) the disc 9 to or fromthe
turntabl e Satusiendestigbed exoprded ipprtiohe2elyaridieht rearei sErd@5a dpohathwhi ch
the turntable 5 is 2 2 SEP 2003 66

rotational operation of this traverse base 20.

As described above, the optical pickup is fixed at one side

20 (left side in Fig. 5) in right and left direction on the rack member 40
(feed rack). Therefore, the traveling motion in front and back direction

of the feed rack 40 is guided by the right and left guide rods 22, 23
through the slide shoe 6a and the guide arm 6b. That is, the optical
pickup 6 can be moved bidirectionally front and back guided by the

25 guide rods 22, 23 by moving the feed rack 40 along the guide rods 22, °



assenbled is swng vertically on the drive base 10. Therefore, unlike with
a conventional disk drive, it is not necessary to drive the clanping
mechani $m (chucki ng plate) up and down. Furthernore, becauzzgﬂﬁe not or
(second notor 4) is 5 used to nove the gptical pickup 6, r&i a ower
the turntable 5, and transport the di sc39, the disk drive 1 can be oper at ed
using a total of two notors, that is, said second notor 4 and a spindle
notor (first notor) 3 for rotationally driving the turntable S. By thus
reduci ng the nunber of notors used, disk drive 1 construction is
sinplified, 3nd 10 good operation of the conponent parts can be nore stably
mai nt ai ned. According to the aboye description, not only a_mechani sm having
a basic function for A%She¥I IR B Figeod@itagda, G%Rtg dilgHIveduEacks t he
optical pickup 6, the pickup drive mechani smand the rotation nechani sm of
the turntalatbase fopmed rRlong substantialy dies il denghuiony omechisie einther
nmovi ng the disk 9 between the | oading_position above the turntable 5 and

t he unl oadifagd piesik #Bn(tbat &gk side tineFig.i § @rgl FigndbrHoeagsh ohtasth 42
integral unit and as a result, the disk drive 1 is configured, and the

dri ve power(transgier aratpaswitshingaaski dadalset rmed onsfhe Qtdgrbsidgeah thepat h
transferring power to the |oading drive 2 o nechanismand a path

t ransf erri fgopvaéithe deedeagk 4up drive mechani sm However, when the disk

| oadi ng mechani smis not necessary or the disk |oading nechanismis
configured as the extkrstmulddehastednthfve Eeatping) back tpedr ofgalidashoeke
disk is set to and ejected 2 5 fromthe turntable by hand (for exanple, in
t he case of6d e pdoskiedr atvthoback-of2hsFfeedppR k6401 as despripedsgboesn dnd,he
like) and in the case that the disk |oading nechanismis provided as an

ext ernal nethieanioeniéot obklaemitead raokt4@ toshe wdckt e lidhis&d dbyi gtrikingvaddd
with the changer for treating a plurality of disks), the turntable 5, the
first1omt orstdppsng nileeguideoshoksr6a atothe itewd kyallof whegttdverserbasebl6, t he
optical pickup 6, the pickup drive nmechanism and the second notor 4

capabl e of whppl tHenfgedriack pOvesvdls tohhef bacgupgapd dkufigds).ve nmechani sm
are nounted on the traverse base 20 to configure a unit body (basic unit),
so that, as descri bedAageeset 51 §raxis sinie gear usee) cohsphigsic augréupadfel y
(the first usage 10 condition) . For such usage (the first usage

condi tion),gddi® ¥ aispodadi teothe erdnirse hase20 thedeiveaihe feed tadt 4thanti r st
to third |l oading gears 62 to 64 of a |oading drive gear set 61 and a cam

gear 30 aremie the dptiem pl&up 6siEsR chivgRIreAt ahldeyad®y be used under
the condition shown 15 in FIG 50. In this case, the second notor 4 is

exclupsvely used as apBDERbwIONnMRELAL Elhng%t. i gako pLgKUuhi§. géﬂr oddiers1
wor ds, as being obvious fromFI G 49 and FI 50, the first to third

| oadi ng geagsmlrtided: 64 Rbtdéhgdapadindadfditl 362thé Butdhtakhabuids obythe

inserting rotating shafts of respective gears 62 to 64 in 2 o shaft hol es

62h to 64h @icdrR$RAGEIVE; ahatdt EeRePsd %&r%%a@%gie@%g@z&éxﬁe@éﬁnm ch
axe di sposed on the traverse base 20. e rotating shafts of respective

gears 62 togl4r 8DA H@P%é\f‘&ﬁé?ﬁﬁh@tﬁe}ér Yoit Eﬁ(g)%'i@fgttﬂ@h?éto@%éroﬂf@?%rﬂf the

above-described respective shaft supporting boss portions 6 to 64S. 25

Accordi ngl yg st &&ﬂé&g%ﬁffﬂtegé&n@b%ﬁxﬁﬁttgiﬁvé%g‘g?u%%%t gcéﬁﬂr%ggﬁalﬁﬁ

described first usage condition, as sho irst tothird

| oadi pg geags eHOtOG%é){?;S B $hé QABUR Gl 38 0634 é@éccﬁ%d €13k deariyy It

on the traverse base 20. I'n the caSe that these gears have been already

bui Tt therepaiind 3 RS Ahmdilr $APUL et 568 (LA PUNG sE hput95alr) 368 61
engaging the first traverse output gear 52B, and a small diameter
output gear 53B (second traverse output gear) integrally disposed to the

bottom of the second traverse input gear 53a. The second traverse

25 output gear 53B engages the driven rack part 41 of the feed rack 40.



5 fromthe traverse base 20 by taking out the rotating shafts of the first
to third loading gears 62 to 64 fromthe shaft holes 62h to 64h of
respecti've shaft supporting boss portions 62S to 64S, respectively. It is
to be noted that the above-described first to third | oadi nQ@ 2esEPs2002 to 64
of the loading drive gear set 61 corresﬁgnd to "a gear 1 o nechanism (for
engagi ng an additional part unit with the basic unit)", which is described
in the present clainms, and the shaft holes 62h to 64h of respective shaft
supporting boss portions. 6 t 43, i re_munge n th

above-descri bed trave‘&nglgnbéf% s%&gniom\ggg%%ngs af)l%&néﬂgt@cehhéﬁpr&?ﬁri %ﬁ (for
attachi ng ear nechanism detachahly)", 1 ich is descr, bed i,n the

P eoent ol SHES A ERRRIORDCPa N 12 BRaBP IR0 SRR TS H ¥ aretitection
abovedescri bed first usag ondi tion, the disk.| oadi chanj.smitself is
not necessd#ty,SCEG ﬂ%a#lga §r§:§/q‘g§' aﬁﬁ @OFWOH@Q& 6%3%65 TSk é{IFFcﬁtl% ed to
be provided. In the sane way, the drive base 10, and the internediate 2 0
base 80 ar FOAREENNS: thizBESURPANEIBEIGhAIMS wiéElsa}révqwfom)ean%drqtaﬂsg Bui I t
on the traverse base 20 and an additiognal, part required for building them
(for eXanpl ¥4 pELNEEORnG PRECHE FEHURHINt FRfiP rRPE His trenAlPEEdb iR dhgo and
the internedi ate base 80) are al so _not necessary. In the sane way, a drive
pover transPetPyasideshy theigsqr metnuhserthad thes fam%loonamuhs@@%éﬁ/{sewndhat a
trigger lever 71 and a lock lever 73 to be 2 2 SEP 2003 69 used for the

f or egoi ng niEeMerfesay Rt gear) tusassauntgrelockenselat @ raiicadaspeed base 20.
Further, a part which is rather difficult to attach and detach to and from
the traverse base 20 ThisneRyses|ithie fed raek (44 tefiraveb af e pygdetergrinedun)
may kept to be attached to the traverse base 20 even 5 in the case of the
usage corr espesttalang the galide reail 2¢ 4gdhedmant {tontherbottorarasagesn infEgspart
unit is configured by each mechani sm and each part, which are not necessary
for the usagetocdBd).eBfmrdithg sacoritk mowred dssdrivpedny ithe tdineetien capnsiteon.
In other words, this additional part unit is provided with the drive base
10 for 1 o thatpdescripedhababeyerdbdeed beatk dv alse travelinsthagipositan a
vertical direction through the internedi ate base 80, the disk |oading
mechani sm directiondi ng drive nmechanism the drive power transfer path

swi tching nechanism and further, nore preferably, a disk cranp mechani sm
This additional part Itnistthesefoapahdssible beiswgtatsinig thel foratdracand mevdrse
detached (put on / taken off] to and fromthe abovedescribed basic unit UM
as bei ng obdireutiohr ofvs¢dendlmetordédsepedadibrd ed ahethaddse dipddtion éh whidh
mechani sm and the correspondi ng drawi ngs. The disk drive configured as
described atiowde¢d nagkd4as(az(dl aheesfoat ithel yptiehbgiclgpt e tfdveds, aadgthe
condition (see FIG 50) independently using the above-described basic unit
UM and a sefsmidradade anddiptical gitkupe aapl thersfreFbé&driverf bidibedtiohaldy t hi s
basic unit UM and t he above-described additional part unit with each other
to be used aswane andtbdakdy. In other words, such a disk drive can easily
choose 2 5 the usage that a disk is |oaded by using the drive power within
the drive 2 2 SEP Zppd #Rd( rheks£00atdnpésy Jseargll tfoenvsagebhBiy opfratli sk
| oading is not necessary or the disk is |oaded by using the drive power

out si de of phandhi vieiveAdRREhARISDT @AuGTAleAt SYot eRkf Cdpﬂ?ééld_tﬁbkﬁlﬁa dfisk
drive by using the basic unit UM and the additional part units that are 5
configyred asedftgtishbed tdleorecaiphinging claphy, /iHeaebontHe optiedlickapi ®US
types of optical disk drives having different configurations. That is, the

above- descrideghohegi ¢nUtivb dWcttibridebadidd ot iBdide Ubirbuaiferét & kedd

respectively in advance, and then, the above-described basic unit UMis

only suppli gdt§ideneReRRfetdttce bothe WiSc P ThE ﬂi&l&ﬁg_ %ﬁﬁ&ecﬁﬁﬁﬁﬂé on &Adt he
case of producing the disk drive that the disk | oadihg nmechanismis not
necessary 0phat i l.eagin i 1. SHORTd e rd
mechani sm sgghhggﬂitiléhgrgi gg g‘lngﬁgtﬁhqg% S%Iﬁg g?sajélogl%sg?stﬁﬁrgﬂng%otrﬁ%d c'lti(iaaél1
fromthe tup@&g?éﬁ by hand (for exanple, a hop up type of disk drive) and
the di sk drifve that the

25 A tray drive gear 56 for moving the tray 55 between an



15 di sk | oadi ng nmechanismis configured as the exterior nmechani sm (for
exanpl e, the disk drive provided with the changer for treating a plurality
of disksg). On the other hand, as described in detail accorgéI%EhoMe
present enbodi nent, in the case of prodgging the disk driv I ch 2o
not only a mechani sm having a basic function for reproduci ng and/ or
recordi ng a data signal such as the optical pickup 6, the pickup drive
mechani sm and the rotation nmechanismof the turntable 5 or the |ike but

al so the disk | qading mechani sm for ving.the . disk 9 between.the |oading
posi tion a&H@@aﬁHég p@,shtg%@& @*%ﬁr&%ﬁ@ AT O A5VBokiSPi tz%%éﬁﬁ Q?Heg?)f t he
drive are incorporated in onge integral jt, as the, second, 2 2, P ~p3
71 Usage cOHARE POnOt EREGTES Founthe ture P dpd Ruladioadosuen Taside e
supplied frgmthe stock and the, hoth of them nay be built wi.th each aqther
to confi gurdSEfE thilt2byl 9h@ydbr°gbbi Iaasiesh eh o8 Yrloadeti fspmsiig snintaiia
produci ng various 5 types, of optical disk drives having different

confi gur at i5)ri§,Pr10Héifi§¥ﬁi timfrerathef the drivedase 10nit) provided with the
mechani sm havi ng the basic function for reproducing and/or recording a data
signal5such as the optishaulgi k& meted Hhapitbis poafingepogitioanaa walpadiag
rotation mechanismof the turntable or the |ike can be used as a unjt for 1
o provi di nPasidopagire easiedcsin to the {iest qesitippearnst sgronshl pesisiondr i ves
having different configurations in common with these disk drives. This

al | ows t he nespagvelyt inftheracooarpanyimg elaénsanagenent of the units to be
sinplified as conpared to the conventional case, in addition, it is

possi bl e to increase This fnayddcivevgear bh compatsesnbl arge aiesweténoutput
assenbling the disk drive. According to the present enbodinent, in the
first to trgaad S0Bdiargengagingotha ¢traarack ttheth &g pgoddedeoyahe back6d, t he
rotating shafts are integrally formed with respective gears and respective
gear s1®2 t ahedtrayesh(sde Fig: 19¢erigng 1),hand @ amalhdsdrakter infputeggeechohie
gears 62 2 o to 64 in the shaft holes 62h to 64h of respective shaft
supporti ng hedsw tioe budpsit Gart 56B4 S hewtiayhdaive ghaapb6eid positivaetr besidse
base 20. However, in place of this, as providing holes at a center portion
of the firsthe camhgeat BOasiicly tihetitlse ispppgear 15H 5 kakhgpothe ot sifectabthposed
at the side of the traverse base, and each |oading gear is built on each 2
5 supporti r@%bafthemmig@ar\@'(l.h the center hole of each |oading gear fit to
2 2 SEP 2003 72 each supporting shaft portion, so that the first to third

| oadi ng gears may be BMengabl $55uppprisett Bethhesahomed deagrdled @aahs56
supporting shaft portion. In addition, according to the present enbodi nent,
the disk 9 fosnb godesk| eshdidd andchuhidifif . eqhivalémy efseraselidl lcadielgd
agai nst the drive base 10 thorough the internedi ate base 80 swingably 1n a
vertical dixrchaaismMinetits actbmpirgdapiclainenfdodaiyitgprabise 9fbdiaiden
effectively applied to the both of the case that the traverse base 20 is
directly sugRortigataoRi Stickdenglr bysitivas qfitst aﬁ@biﬁ'@@%gﬁﬁﬂetﬂ@_sﬁﬁlbﬁdirﬁgll or
art 2 1 o and the case that the disk 9 is so-called . In this way, the

present invgpsikidh fsecBAl posTtiod] cisidretrabaisk deeribed enmbodi ments, and it
is a mtter of course that the present invention nay be enbodied in other

specific forms or maypbgy gRdhd isteldn & taB &is@@%é'é%l i ddHhisHP TS LRt

spirit or essential 15 characteristics thereof. escri bed above,

accor ghng tﬂc%isgsag?tiinc%h Qpﬁhcggbﬁec&fregﬁsnam tol mcﬁgi;rgpmxs% el dsh @it RsENt

application, asi ¢ unit configured as a result t the Turntable, the
first mot Praﬁartr{?%%y rgsaiﬂa tﬂe't\fapgdﬁi\t@gkaf YRBRkE ndthRodrite@db Lk the
pi ckup drive nechani and the
drive in such a case.
A gear set 61 comprising a group of gears (a loading drive
gear set 61: see Fig. 9 to Fig. 13) for moving the tray 55 between the

25 disc 9 unloading position and loading position is provided on top of the



2 0 second notor capable of supplying drive power to the foregoing pickup
drive nmechanismare nounted on the part base is provided wth the drive
base, tHhe disk | oading nmechanism the |oading drive mechanj and t he
drive power transfer path sw tching nechani smand an attadﬁigkf gﬂﬁtion for
attaching a gear nechani sm det achably td%2 5 engage the additional part
unit configured detachably with respect to 2 2 SEP 2(103 73 the
above-descri bed basic unit is provided. Therefore, by detaching and
attaching the abovgéd zﬁfibed gear nechanismfromand to this attachnent
|

e
portion, thEWERFePRAE ki on can be alternately sel ected from anong t he

diti i nd dent |y, usi t h b d | bed basi it d
Uhe usage. condi ti on LR IRUAECRve BBRf SRinPT SHRPCHESadaDL R paft

unit with each other. Accordingly,. in the case that the disk_| oadi ng,
mechani sm i%ttﬁsheaef@eg%rqm@ﬂltt:?%afai%% q?o% ﬁacw?ﬁ&ﬁr%rnﬁi & Eignt ilgRiing as
an external nechanism _ the optical disk drjve may be used only under the
usage condi&$¥n Qhahaving soldEgs diafestst Just alpAdingn AP Phr 8eakhi 024 s fofot
built, and in the case that the disk |oading nmechanism.is required to be

i ncor pér at e¥N8AZBLOE FaPtayi ggardf v anmp pElall dinmeser firslelaating evkRitt i on
that the both units may be built with each other, In other words, upon
produci ng v88d62B Wiskossd dptegrally dios khe sto@ p{dberfinatnigading dpoyt gear
configurations, it beconmes possible to use the above-described basic unit
as a unit b®as; tthaecerd dpadinggcar t63 havingmilargehdiamgtarhseenid doading i on
for reproducing and/ or recording the data signal such as the optical

pi ckup, theinpuwkgpadr6Ifk feecingagingaihe finet loadingoutpeheasn®dB, tard a
turntable or the like in conmon with 2 0 various types of optical disk
drives, so small diametposecond loadsngpiutputt geaniddd)elisposad integnadlyt o and
t he managenent of the units, and further, to remarkably increase the
produtdi vi t thotop mftthe ssoarbloadingdapsitfgeards3enhhd e ldnge diaskertrithérd | n
addition, the optical disk drive according to the second 2 5 invention of
t he presentlagmhhpceddrof4 folmecrigaging uthict seantid doadihgaeusput gedr FFB2003s 74
result that the turntable, the first notor for rotationally driving the
turntabl e, thieddphdoag gparbdpengdeespicekh Bk of eheareahagean3Oand t he second
not or capabl e of supplying drive power to the foregoing pickup drive
mechani sm are nount edThie phefileaot teethe 3@gdof hheackint geaval30pautierd seent in
configured attachably and detachably with respect to the above descri bed
basi c unit, verticdlhsedtimgeor amsiiel poefeeaiblybin aiderial elsysiewaciredigr 00, agong
the first usage condition independently using the above-described basic
unit amd t heuseedndwisagaheofitietinedihey badel 80NGating EHasiteavérde badet @
additional part unit with each other. Accordingly, . 1 o in the case that
the di sk | oadidn@aiBcleaat B0 ar®0hssaBESRIMNtOr thdedeivekbheadilog withhahe sm
is configured as an external nechanism the optical disk drive may be used

only under ideriiddihte/Ree 80ngivotiay hbahe! backRbeyss drefddfbes! zadds tinenal
part unit is not built, and in the case that the disk | oading nmechanismis

required t ocheulatgrpprat®dowiheelbdiveptd B¢ ddivekbdse 1® (@}e Pig. W addupiier

t he second usage condition that the both units nmay be built wth each

other. In ot7hefhee(18ge 0P PRA tBHRHPEOAR sapaRUST thePSic @f%; %cﬁﬁ?'th@iékc@l"awes
havi ng different configurations, it becones possible o use the

abovez@escr'gmﬂ @g%ifcthe%n@édge Whithe kA Icrsaﬁngsge%rr%a.ded with a 20
mechani sm having The basic function for reproducing and/ or recording the

ot ati on mechari sm of The L brnr bl B ba Ph i et DN PSR S e
menagenent oPg o g Eplt gtEF SCFCalBlortlork SoRAEy Ul bRONHAR FhfekERves
2 sEp - 7o g B et b Mty thifu g6 SR RRERRR: tilse 2
i nvent i on ofgd e, B SacRioAPRL IGALAMe BAShEAHLNe bhol S PYaSHELEd hpidRCt

t he sane advart age ove- descri secon

above sy Bt AT K. 25 And st SB0Ridhollot PRutd SORE R A

forward and reverse directions, the optical pickup is noved
bidirectionally. In addition, under the usage condition that the basic unit
and the above-described additional part unit are built wth each other, by
rotating one notor (the second 10 notor) in a forward direction (a first
rotation direction) or its reversed



direction continuously, the nobile operation of the optical pickup, the
rai sing and | owering operation of the turntable, and the nobile operation
of the disk are substantially continued in this order or ?ﬁgg Ere
substantially continued in the reversed girection and in F vilked 15
order, so that upon inserting or ejecti% the di sk, w thout noving the disk
in the vertical direction, it is possible to avoid the interference with
respect to the turntable. Accordingly, as the conventional disk drive, it
isS not nec b OM} ks ' .t he .di :

@%&l@l lo&”?e@cgl #ngnave%tﬁgl @8#&8{1 Ja(}[ bgq%g{ﬂr%gogfgf Ihhg %théusi kincilﬂa 5 o

addi tion, iZrn operatiton TOr novin € secon

base attac i . t i p { I i n the
vertical di ?’cejt(k:]t\@l 1821gt #lsblgggggé g%ﬁ%%g?‘é%@og@{lfrpgoréﬁghwéﬁgnrggt " disk to
and fromthe turntable. .Acgqrdi ngl a h ntional, disk drive, .kt is
not necessary to dri \/Ig SJ}?éﬁgi%%?gfﬁ{‘?{eﬁfﬁefﬁﬁﬁ%ﬁﬁﬁe&?&8&%?%3‘%‘% g‘eafx‘hgh
vertical direction. In.,addition, .in this case,,the nobile.operation of the
25 opti cal Sk BOW i (s Bredrtie dnd? GV AEBRL Y IR Ol o le.
and 2 2 SEP .2pp3 76 the nohile operation of the disk are capable of being
per f orfred 59618}@5&6@5@,4 23giae tFﬁ&‘ &?’ﬂ@ﬁ‘?%ﬁyg e operated by two
notors, nanely, this one notor apd the firsi notor for rotatiopally driving
the turntable. In ot Hep the ,Scéﬁ?eéi’ fUe g YersicRd seEtoBo @Fd%/erﬁfi:lor s,
the 5 configuration of the drive is re sinplified and the favorabl e
behavi or ol 3B cHMsEFRTAbIRIAR ATreialiond Ha%%r%ﬁasep% SRt ienEaiThor ¢
stably. In addition, according to the fourth invention of the present

appl i cat i onlO2g#Rg &Aryo4, thaliisddhg IRy eyt t gsar (fthes IRadingadtiNge2sRs t hat
of the above-described first to third inventions. Partjicularly, the feed |0
rack is novefsl@li asdhepzaart bt pe¥es ickcularynep qodewa imspaiuretiennvidthence
side after noving the optical pickup to an inside circunference edge

posi t1®n ofthengimgatar gngremendcefr dhgginicsmegiatendaspt BOanndi thre diraverser eed
rack is noved fromthis specific position to the outside circunference side
of the di skhbashadO; lesristy straightilingeappivachingridgrisargats afresult, dhevignals
power of the second notor is swtched. As a result, due to driving of one
mot or (t he @epHdgeat 64)reliably ansbssanthly engages toeth Si0g ef ganl geandiing
operation of the optical pickup and switching of the drive power transfer
pat h of theewhri wehpowehe dbatling sérvedgeart aeti 61lcotdwdsoiat ronirclamdeithi on,
further, according to the fifth invention of the 2 0 present application,
basi cal |y, vearticellyossidirgunotienif edth tthe szomementmfayavassaiasen20oin tahe
above-described first to fourth inventions. Particularly, the

abovei 8escrcibedlagrapatthase is supported swingably in the vertical direction
W th respect to the above-described drive base centering on one end side of
the part base. Specifltcahbuldtbe doied fmter 20&ding tdravesfrechdnismmmfohe

| oadi ng drive gear set so as to rotate the cam 2 2 SEP Zpp3 77 gear, and
t he ot her edriviiglehef disle padingasechanisis edngprdse¢ovieasidally hthedpaditge
part base is rotated in the vertical direction with respect to the drive
base cent erdrigeagedheevBd and sawe geher3mf or Imord kpecifivadly; theeetth B0y i ng
of one notor (the second notor), it is possible to carry out 5 the sw ng
operation ofhdreefpant tiesdohdiideiriar mectatiiste Coreesdaandotdi bk Yioatiheg

rai sing and | owering operation of the turntable) and the nobile operation

of thegodi skdtivteankethbfish! 6nthé acedeipanying tlaiser, according to the sixth
invention of the present application, basically, it is possible to effect

the sane advantage 1 ot & ténye ofitedf thdre thodvadies Arivednetlighidra s hbbh
inventions. Particularly, in this case, the internedi ate base is sw ngably
supported i ﬁe&@@sé&?f i el aépli@ﬁﬁbﬁncwﬁe!épbﬁﬁl@ﬁgttot thd HR-sdnidepedasaditing t he
abovedescri bed parf base is supported with respect to this internedi ate
base, so thghdifnd Sodtfing! tife t%q%a?“ﬁ_&%l dihee c%!fh"%a@pi?ﬂ) airleCRot PndliBtaee b i cal
15 direction with respect to the drive base and 1o support the part base
separatel y. + ¢ a@siddleVin 88chRYPaE€d to the prior art (the prior art 2)
having no internedi ate base, it I's possible to raise a degree of freedom
for setting an el asti e o] t : i i N, € meally
suppo?%ing t he part bggg.a§gb§r¥géﬁlgﬁn?%P'gg%%ggégﬁg{ggaygﬁgt?¢g?§52g§iIy
2 o attain the both of the absorption of the oscillation to be inputted
fromthe outside and the controlling of the oscillation to be generated in
accordance with the rotation of the turntable. | NDUSTRI AL APPLI CABI LI TY 25
As descri bed above, according to the optical disk drive of the 2 2 SEP
?pp3 78 present invention, upon producing various types of optical disk
drives having different configurations, a unit body provided with a
mechani sm havi ng a basic function for reproducing and/or recording a data



5 rotation nechanismof the turntable or the Iike can be used in comon
with various types of optical disk drives, so that it is possible to
sinplify the managenent of the parts and the managenent of zbesyniz@a,
further, it is possible to remarkably inprove the productivity In e
assenbly process for assenbling the disk“drive. Therefore, the present
invention 10 may be preferably applied to an optical disk drive for
recording the data signal to the optical disk as a data storage nedium for

exanpl e, such.as so-called . or so-called DVD ar.th i ke and/or f.or

Fopr bauci nd SR oty ey Tsite SrghErends sidee? s SateSpRAl 16C0RIRE hoo
for producing a ptical_ disk drive, conprising the steps of; ptodyci ng and
st ocki ng a ¥ §iC§ tg]ﬁi c'[h,scb‘%, g optial HEKUB 1S Hhren %‘f%@{)py ti’&p‘g‘a}’?i ng

an optical disk; a first notor for rotationally driving. said turntable; an
optical pi AAUPEE R WECONAly MOMRE at s Vihalhd oBERT offtti ol P8k et RWHuden the
turntabl e and/or reading a data signal recorded to said optical disk; a

pi ckup dri Var¢Bieisnss sige abihaglissi Y tepthe drsigecrigguniiarenca sisical agd

bet ween the inside circunference side 10 and outside circunference side of
sai d dpti cdleagher saithdnscified pesideBowsisihrbthe dajpHignayrenardingeres to
sai d pickup drive nechanismon a part base; producing and stocking an

addi ti onal Qfathe ugisc Gonihe siragstierdpai phsiecpad snppyr i igivairpwWerr tishase
movably or swingably in a 15 vertical direction; a disk |oading mechanism
for novi ng Seiteheptd dhe landing daiveegearoseti® ). bet ween a first position above
the turntable and a second position outside the disk drive; a |oading drive
mechani sm for dri vi ngllsisi tragiséée pashi switokisiganperatiyn ds didsoripasvurtbiersai d
second notor; and a drive power transfer path sw tching nechani smfor

swi t chi ng a@nddetail 20ithowneferenamstoeFigatld o6 Higi d &edondriivalostidt2@erisa
path transferring power to said | oading drive nechanismand a path
transf@rri nijisposed 4t thai fltopitcafighdr irasense mses 20. ahdtriggarhkeveaseél ofor
produci ng an optical disk drive with said disk |oading nmechanismintegrally
i ncor por at eslvitbeirgg nhe sppwkyitngnsfer fathas helfl saithdasud 20s.t Aarmutlsagd
additional part unit from anong each 2 2 SEP 2pp3 so stock and sending
of f t hem afleeer BGi tedtrigtihigetheopdisitidrhof thod triggar levand 1i i3 plrovided eveat by .
produci ng an optical disk drive with no necessity to integrally incorporate
sai d di sk | oadi ng nechamshowit herdetail anFyg. 3B pbHigg 373itHebaidegerusvér Fiom
its stock and only sending off said basic unit. 5 2. A nethod for producing
an optical cblriesve HReeo7dbnft trotgladlynoh thbatadn208] d pagiisl pedrt 7ilg
provided with an attachnent portion for detachably attaching a gear
mechans sm fRrneftDagi purtSef thedditisi@aaf iy bas@it1t 0afidi d paisi 6f eMghgingnd 10
in the case of producing an optical disk drive with said disk |oading

nmechani sm i gitragral 4 ot nepapenatte@ that gear 3¥RI A ftapi T 18Tt aitheing ttlaw

additional part unit are built with each other by attaching said gear
nmechani sm fpsdsef godlaag RYedr7y asnpeiiadeéon ahsabdtade asthtmattrigget ilever
base 71b.
The partial gear 71g is for engaging the power transfer path
20 switching rack 42. The engaging arm 71a is also disposed so that it can
engage the hook 32 protruding from the outside of the cam gear 30.
As shown in detail in Fig. 38 to Fig. 40, the rocking lever 73
comprises a base 73b that is fit and fastened at the front of traverse

base 20, a lever part 73a extending in a basic L shape from the base

25 73b, and a spring part 73c extending basically in an arc from the base



15 3. A nmethod for producing an optical disk drive according to claim1l or
claim?2, wherein said second notor conprises a notor rotatable in forward
and reverse directions; in an optical disk drive with no necessity to
integrally 20 incorporate said disk | oadi ng nmechani smther2ed SEPs203 opt i cal
pickup is driven bidirectionally by rotéBing said second notor in a first
rotation direction and in its reversed direction; and in an optical disk
drive with said disk | oading mechanismintegrally incorporated therein, by
conti nuouslr}/ rotating said second 25 nmotor in a first rotation direction,

t he nobi | e 7dperfacian o3d dar gngpgingathe spop 7dmpobtrigesn layee kKup, aiéé pitk si ng
and | owering operation of said turntable, and the nobile operation of said
optical di g%papéotsv@@snanupmam, esatintegraliynmaldedotadgne devesy pesh7iS3auocks| y
rotating said second notor in a direction reversed to said first rotation
di recti on, guidesloeFgsectiinoaighpentchdie segnlstingpbsodrisabf positioningdodn t he
reversed direction to the above and in the reversed order to the above. 4.
A net hod f &5 gidek fliealy dabut foratedlirskhedbase Z8bording to any one of clains
1 to 3, wherein said pickup drive nmechani sm conprises a feed 10 rack for
movi ngd an optical pi daupillame knovae Kreth iz g@@ras@tFigoBRs; isstagh ahpnmnedl ity
of gears for driving said feed rack, said feed rack being novable to a
speci fic pag withnaf entverl shapehehensega i plamfeewnsepvidediihetherbatkg t he
optical pickup to an inside circunference edge position of the data signal
recordi ng afehedketeckS40phheafrott £nd ofthe cephictalinitklisk3 ds iopermé hhaai d

di sk I oadi ng nechanismintegrally incorporated therein, engaging said drive
power transf@it phthe fodd eaclkGOTERE pirs M3 of Byt kigh Shiver fAes gk dtde ttbi s
specific position at the inside circunference side and thereby sw tching
second not @hgdik\vhdClideVleéclyrtarotigh s kabi @Mahkat4B t o the pickup drive
mechanismto a path to the | oading drive nmechanism and switching said

secong notor drive pqqzver%ééi@i_mﬁg PRicRhinesie B8fh bredisdy! oadhingatiihye
mechanismto a path to the pickup drive nechani sm by novihg from said

o curt or negRgEa, B e A lBUS PahDBHELE WsReted 1o’ e REIRIIRLEL0
p3 82
and the traverse base 20 respectively, the intermediate base 80 and
traverse base 20 is also provided on the drive base 10 and traverse base
20.

15 More specifically, a positioning member 75 (positioning rod)
for positioning the traverse base 20 to the intermediate base 80 and
engaging both bases 20, 80 as one body is disposed to the front of the
traverse base 20.

As shown in detail in Fig. 41 to Fig. 43, this positioning rod

20 75 comprises an engaging base 75b for engaging and sliding freely
front-back in the front-back guide channel 26 formed in the top of
traverse base 20, extension 75c projecting forward from the engaging
base 75b, and regulating rod 75s extending front-back (top-bottom as

seen in Fig. 14 to Fig. 18) at a position offset to the right from the

25 engaging base 75b and extension 75c.



t her eby di sengaging fromthe drive power transfer path sw tching nmechani sm
5. A nethod for producing an optical disk drive according to any one of
claims 1 to 4, 5 wherein, in the case of producing an opti ghsﬁggrive
with said disk | oading mechanismintegrally incorporated t é% , id part
base is disposed inside an opening in t ¢ drive base, and built so as to be
vertically swi ngably supported around one end thereof relative to the drive
base; 10 the drive base conprises thereon a cam gear di sposed near an ot her
end side of the part base, said camgear having on an outside surface
thereof a cam channel A8 d10tediahawg, dhds regilating sad o 2 Heinsgigedithsanghpar t
base; and said | oadi ng drive mechani smconprises a |oading drive 15 gear

set cont ai iAY Siidssreslyiiyont-bgekria theguinglol F3ntarmed paithgdamse ngd
final output_ gear, of the | oading drive gear set engaging an outside teeth
part of theClcERRlgBg 1ovETr (0t afe descaibatnrgers Maly helevelgiterapssembly dher
said other side of the part base. 6. A nethod for producing an optical disk
drive accori@ppf afdhroextonsivre GiC epatags1SPENg, patie? 3¢ wf tocking lewere 78f
produci ng an optical disk drive with said disk | oading nmechanismintegrally
i ncor pbr at eand Harpushed dherghyy totieebackblihet back ad the extension Zid gan

sw ngably supported relative to said drive base through said internedi ate
base, whi chalss ¢t@mtrotdtheefromdnofs el f26d pack #8sso dhdt s thelrfeee teade 40
.A5L9. Al 9. Al . A& Al . AH3. A[. A . A5 .AY. Al .A . A .AH Als. A5. AQ. Al LA .A!&A 3 A
Yl . AL. AY. Al mag2sAb[thal frons, tid eddite positsoringArad Ab!alsb .moves to the front.

AU ACAH ALST LAY AL AL AYAs. Al s, Al As. Al U?. AYU. Al {. AY. AL. A9, . AI9. A" . Als. A
Al'S Al . AH, . A AL. Al ! ?. Ak. shiofhn AlnUFAg.. A¥! toAYig.A18l .2ARoAlttoring, Bble B3 into

A A& AR A, #(57DCdnt 9GT} xr ngb\ W caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] caV]
ca] ca] caV] cehéatVthe]reg\lathg apd: 2%% cftheapdsitloadh g abvticad cay] eata$att FiDJ
"~xsnmhb] W] ca] caV] ca] caV] ca] caV] ca] ca] ca] caV] ca] ca] caV] ca] caV] ca] caV] ca] caV
] ca] caV] ca] salreadd dah ctilec frbad \drah wadViof ahekidtgidedigteTyast 80. When the
/}~ytoje [V]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]cal
ca] ca] cal] cfredPeaclaVi@ ahoadd daltieed chhnad DRY&if02TA ative tysthel fAdeg] gad cal C
a] ca] c$a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cajroal cef ahk* foed rackY49SSbRIRGP @A S Mshed ¥n (thied badk bXStHE"Y] ¢
] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] exteedioR]7d 6@ !pdsition P2 338 “EADEAI§ifig-the entire positioning rod

;o HE>?A- Bl BBBCEGgI ~I 1 Jzupkf " [ V] ca] cal] ca] ca] cgca] caj caUFca] calca]lca]calc
a] ca] cal] caTsadocaheah@@]vei%caﬂecahga%ﬁ@ pake at SlisRdwatd ¢Rkcal HRLeNAKREPMPQP
gRRTUWLXYY7[\]"'1*]1j1]11]1~Y~~"~~=_g_ Twnhc”Y]c]ca] ca]ca]ca] ca]ca]ca]ca]calca
] ga] cakca] cgpe @h@@]c‘é@k@@]tﬁé]r‘é@h@@ﬂiﬁ%h%@] 794 t8lMmahts Yheapsalionlisaliabed __ *

"u " al aZaaaaabEbbbb(c@ycccd] duddde) ehe} xsni d_Z] c] ]'ca] ca] caJ ca] ca] ca] ca

] ca] ca] ca] caf ¢iRd Gateaheaitalivade 8hS AR irakcal gAdclkd@l tal Gk sl s@beatsal ca
]ca!' heeee fUf fffffff5g; gwg{gg

hhRhiii] Y] fihd thidridddihxsBhde el ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! MK] kkkkk+I kI I'l *nr

mmmRnn A cam channel 27 shaped like ¢ when seen in pl

0*070: ovoooo8pgpppg\ qqq} xsni 5’_2 c]]ca]ca ca? ca caa]ncg]rca caI ca' caj caf)caél]t cajc
I 11 58] st N R e o JoE M OB 88 AT shass 20 A% cay
o] cal 22 7] CRRRARLRETUFRIGT Lo KRR RRLA R TheE T éﬁ}%@ﬁﬁ‘ﬁé}zﬁif}ﬁi} c
ool ol et e ekt on lgm e e e O oL
Lo]ba] ba] caf DL LA SR R B e O Rt B B e PR & 2 o

cal ca] cal 1~?Q§%L§%%e§i—[§xsni d_Z]c]]ca] ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]ca]ca]cal

ca] ca] ca] caJc 4] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! dSyXAg\ f 2g" 2?B} xsn
id_Z .

2] 2] ca] ca] cal cal cal AT APEATOLH BLYe ASICE AR POp Tt ST EF Bar aa ] EaPE el
igfigfzgf?} BBelBRLaahaRl e hesl Y TGS, 8 FAL Fhosl P hadl 3P ARl o2
w wr mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! wRp} A2u+t D*$i

5}xsnid_Z] c]]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5Ube#=y, 09<@

Vg{vql gb] X]] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?G 6Z5vDb| w mhc” Y] ]] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ¢




1C R

+r ?3y~}xsnid_Z]]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 8#0k

M-Pf " h} xr ngb] X] ] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cg]pcg)]]%a] ca] ca]
cal ca]ca]cal ca]ca]ca] cal]ca]ca]calcalcal d& N.W " + .

,[,$-1-4-9g.!'0x11] wnhc”Y]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 1f 3s3v333) 494456\ 666&7n
7v777: 8889S999995;
<=87z?@ wr ndiiveybilseall @ @§ eafuaimd} cajndedliad by|the] padtcaion] 88Pgadovadediata) cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! @aooAZCvDDEFFFF=HNI | | { LLMMVENf NO
QO) PPPPRVRIR(ev frlogit] of] {ieaintdreaddiale djast] 86] eragagingajiealas] ohidnred 3§ o] ca] ¢
a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! RRSBSSSSSTUUSUUU. V<WANKI XXX
YZ7$7' Z_77Zdm[gear{3@l gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cajcalc
aJca] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]cal ca]calcalcaljca!\]*"%r """ l'a” aaabZb
bbcPcccdLddd&eHeeef ZfTHhe weaditidN] bl aakcabes] sfalieskesd trlseaboats aheatigiokcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]calfg
g) 9, guggg: hhdde31 0 iisi fhiu§ h8kuiddély determined in three perpendicular directions
| TI 1 I mbmonr mn| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] cirreaptalk@liftdrentrle Besd Sal, ok Gia] &adO 2ooKaRD fARENEs Bdassss' u
\uvwzzzz2{i {{{| ~~| wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca] caJ'ca] ca
] ca] ca] cal] gl Galreighnd) aakical&dbedpsat sl afhifledtbhdifdlitive?yadk To@EaQ 96M

wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]ca]ca]ca]ca]calca]ca]calcalca

] ca] ca] cal] galerdLcabasd calcatgal o #Ebéw&ém ﬁggm]gg]x gal Garal ca]

ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca] calJcalc aJcal ca] ca] ca]
'(I:"Fjl ][ I(EIZIU;R{ v%?rég]g(? ndg]gcg]nctas é%]s ; er forﬁ 80 51b]1ecgzl}:ea ca tCh]m§]t(I:1§] té'%]‘caﬁr ca] ca
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can be centered with the center of turntable 5 rotation.
The clamping plate 95 comprises right and left horizontal
bases 95b for supporting mounting arms 95f on the same right and left

25 sides, an annular center holder 95a for supporting the clamper 96, and
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95b.
In the preferred embodiment, a notch 95¢ is formed on each
side between the base of the holder 95a and the corresponding
5 horizontal bases 95b. The width of each horizontal connector 95c is less
than the width of the horizontal base 95b by an amount corresponding
to the notch 95e. This gives the horizontal connectors 95c¢ less rigidity
than the horizontal bases 95b, and makes it easier for the horizontal
connectors 95c to bend vertically, Therefor, when the disk drive 1 is

10 dropped, for example, exposing the disk drive 1 to a large shock such
that the turntable 5 contacts the clamping plate 95, the clamping plate
95 is able to easily flex in the vertical direction, thus absorb the force of
impact, and therefore effectively prevent the turntable 5 (and spindle
motor 3 linked to the turntable 5) from suffering major damage.

15 In the preferred embodiment, a disk clamping mechanism
is employed so as to limit strictly an angle between an disk surface and
the light beam, even if the there is deformation such as warpage and
bending in the disk 9, by correcting them through a relatively simple
constitution.

20 Figs. 44 to 46 schematically show a basic constitution and
a principal of a disk clamping mechanism employed in the embodiment.
As shown in Fig. 44, a clamper 96 is comprised of a central clamper
portion 96a for pinching a proximity of an inner edge of a disk 9 with a
turntable 5 for fixing the same and a large clamper portion 96b that is

25 of substantially identical radius as that of a proximity of an outer edge
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periphery. A concave portion 96c¢ is formed to extend over the entire

periphery between the central clamper portion 96a and the large

5 clamper portion 96b of the clamper 96 so as not to contact the disk 9.

As shown in Fig. 45, the disk 9 is mounted onto the
turntable 5 and the clamper 96 is attached thereafter. At this time, the
central clamper portion 96a of the clamper 96 pinches the proximity of
the inner edge of the disk 9 with the turntable 5 for fixing the same, and

10 the large clamper portion 96b contacts the outer edge of the disk 9.

And, in case the outer edge side of the disk 9 is warped
towards a direction opposite to a surface onto which the light beam is
irradiated (in a direction of a so-called labeled surface) (see Figs. 45A
and 45B), the disk 9 is first made to abut against the large clamper

15 portion 96b of the clamper 96 at the outer peripheral portion thereof,
whereupon the disk 9 is pressurized by the central clamper portion 96a
for pinching and fixing the same with the turntable 5.

With this pinching and holding, the warped outer edge

portion 9b of the disk 9 is pressurized in a direction opposite to the

20 original warpage so that the warpage is corrected. While it may be that
a central radial portion of the disk 9c (that is, a portion between the
proximity of the inner edge portion 9a and the proximity of the outer
edge portion 9b) remains warped in the direction of the original warpage

as illustrated in Fig. 45C, it will be the concave portion 96¢ of the

25 clamper 96 that opposes the central radial portion 9c¢ so that the disk 9
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will now be explained with reference to Fig. 46 that is schematic side
and sectional views (wherein hatchings for indicating sections are
omitted partially). The disk 9 that has been moved onto the turntable 5
by a tray 55 is mounted by the clamper 96. A protrusion 55a formed on
10 the tray is provided for introducing the disk 9 to a position that is
concentric with the turntable 5 and will be a hindrance formed on the
tray.
Fig. 46A illustrates a condition in which the disk 9 is
pinched and held by the clamper 96 and the turntable 5 (similar to Fig.
15 45C). It can be understood that the disk 9 is pinched and held in a
condition in which it is remote from the tray 55. Simultaneously with
the movement of the turntable 5 in a direction as indicated by arrow D
as illustrated in Fig. 46B, which is a direction opposite to the disk 9, the
clamper 96 will move in a direction as indicated by arrow U in the
20 drawing, that is a direction opposing the upper surface of the turntable
(direction away from the turntable 5).
Owing to the movement of the clamper 96, it is possible to
avoid a case in which movements of the tray 55 are hindered by the

protrusion 55a of the tray 55 or any other hindrances when the tray

25 moves (in a direction as indicated by arrow E in Fig. 46C).
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pressurizing an outer periphery of the disk from its labeled surface will
reduce warpage of the disk 9 to enable stable driving for reproduction
and also avoid hindrances preventing movements of the tray 55.

5 The disk drive according to the embodiment comprises a
disk clamping mechanism applied the above-mentioned basic principal,
and the concrete constitution will now be explained in details with
reference to Figs. 47 and 48. It is to be noted that such a disk clamping
mechanism is not necessary in an application corresponding to the first

10 usage condition and exclusive mechanism parts such as the clamping
plate 95 and the clamper 96 are not mounted to the disk drive in such a
case.

Fig. 47 is an overall perspective view of the disk clamping
mechanism according to the present e.mbodirnent, and Fig. 48 is a

15 partial sectional view showing the operation thereof, illustrating a
condition in which the disk is being pinched and held (Fig. 48A) up to a
condition immediately before starting moving through the tray (Fig.
48C).

In Figs. 47 and 48, A clamper magnet 96d is arranged

20 downward of the proximity of the inner radius of the clamper 96 to
oppose a tip end of the turntable that is made of ferromagnetic material
such as iron. A taper center portion 96e is provided in the center of the
clamper 96 for achieving centering of the turntable 5 and the clamper
96 by being inserted into a central hole of the turntable S. It should be

25 noted that centering of the disk 9 and the turntable 5 is achieved in a
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conventional manner in that the inner radial portion of the disk 9 is
held by a taper stepped portion of the turntable S.

A spring hook 94 with a hook portion 94a projecting from
its inner radial portion is arranged in the center of a clamp plate 95.

5 The hook portion 94a pierces through a clamp plate 95 in a freely
rotating and moving-with-play arrangement. Also, the hook portion 94a
pierces through the clamper 96 under the clamp plate 95 and engages
the spring hook 94 with the clamper 96 through a spring 98. With this
arrangement, the clamper 96 abutting against the disk and pressurizing

10 the same will be urged by the spring member 98 in an upward direction
above the spring hook 94 engaged at the inner radial hook portion 94a.

In this manner, the clamper 96, the spring 98, the spring
holder 97, and the clamp plate 95 supporting the spring hook 94 will be
fixed to a main body of the disk drive (drive base) 10 for holding the

15 turntable 5 and for mounting the tray 55 thereon in a freely sliding
manner.

Operations of the thus arranged disk clamping mechanism
will now be explained. In Fig. 48, Fig. 48A illustrates a condition in
which the disk 9 mounted on the lifted turntable 5 is being fixed by

20 being pinched and held by the clamper 96, similarly to a condition as
illustrated in the above-described the embodiment 1. Since suction
force generated between the clamper magnet 96d of the clamper inner
radial portion and the turntable 5 is larger than the upwardly directed
urging force as generated by the spring 98, the clamper 96 pressurizes

25 the disk 9 that is mounted on the turntable 5 over its entire surface.
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Moreover, since the turntable 5 is lifted, the spring holder 97 and the
hook portion 94a are also lifted with the proximity of the inner radius of
the disk being pinched between so that the spring hook 94 is remote
from the clamp plate 95 to be freely rotating.

Next, by the downward movement of the turntable 5 in a
direction opposite to the disk 9 (direction it separated from the disk 9)
as illustrated in Fig. 48B, the disk 9 is separated from the turntable 5
and mounted onto the tray 55. The spring holder 97 and the hook 94
that are now remote from the turntable 5 and are no more supported
thereby will suspend through suction force between the clamper magnet
96d and the turntable S as well as their own weights, while a brim
poftion 94b provided on an upper portion of the spring hook 94 will
engage at the clamp plate 95 to thereby support the spring holder 97
and the spring hook 94 by the clamp plate 95. Furthermore, upon
descending of the turntable 5, the magnetic suction force between the
separated turntable S and the clamper magnet 96d will reduce such
that repulsive force of the spring member 98 overcomes this force, and
the clamper 96 will be urged in the upward direction to thereby
separate the clamper 96 from the disk 9 located on the tray 55.

As illustrated in Fig. 48C, after the turntable 5 moves in a
direction as to further separate from the disk 9 and the distance
between the clamper 96 and the tray S5 as well as the distance between
the tray 55 and the turntable S are sufficiently separated, the tray S5
will move in a sliding manner in a forward direction (vertical direction

with respect to the sheet of paper on which the drawing is illustrated)

10mi
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with the disk 9 being remained mounted thereon to eject the disk 9.

When mounting the disk 9 on the turntable 5 by performing
the above-described operations in an opposite order, the tray 55
similarly moves in a sliding manner in a condition in which it is

5 sufficiently remote from the clamper 96 and the turntable 5 as
illustrated in Fig. 48C. When the disk 9 is moved to the proper position
upward of the turntable 5, the sliding movement of the tray 55 is
terminated and the turntable 5 starts lifting. Accompanying the lifting
of the turntable 5, the spring hook 94 will be lifted with the proximity of

10 the inner radial portion of the disk being pinched between to thereby
disengage the spring hook 94 and the clamp plate 95. When the
suction force between the turntable 5 and the clamper magnet 96d
overcomes the upwardly directed urging force of the spring member 98,
the clamper 96 will be sucked in a downward direction for pressurizing
15 the disk 9.

As explained so far, according to the present embodiment,
though the optical disk driving device be one comprised with a clamper
of large diameter, the employment of the spring member enables it that
the clamper 96 of large diameter for pressurizing the disk when

20 approaching the turntable automatically separates from the disk when
the turntable is descending and that movements of the tray 55 are
prevented from being hindered by the projection 55a or other
hindrances when the tray performs sliding movements for ejecting the
disk.

25 That is, according to the embodiment, it is possible to
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pressurizing a proximity of an outer periphery of a disk on which no
information is recorded, of restricting an angle between an information
recording surface of the disk and the light beam that is irradiated for

5 recording and reproducing information to be within a specified value,
and of precisely reading information for accurately performing recording
and reproduction. By the provision of a means for moving a clamper of
large diameter for abutting and pressuring an outer periphery of a disk,
it is possible to achieve an effect of enabling movements without

10 hindering a tray.

The operation of a disk drive 1 thus comprised is described
next below.

When a disc 9 is loaded into the disk drive 1 and a signal
recorded to the disc 9 is being reproduced by the optical pickup 6 (see

15 Fig. 9), the intermediate base 80 and the traverse base 20 are supported
substantially parallel to the drive base 10 as shown in Fig. 6, by means
of the protrusion 80P at the front edge of the intermediate base 80 fits
into the top horizontal channel 33a of the cam channel 33 in cam gear
30.

20 The stop 71s of the trigger lever 71 is engaged with the claw
73d of rocking lever 73, and the engaging arm 71a engages the hook 32
of cam gear 30, at this time as shown in Fig. 14. When thus engaged,
the trigger lever 71 is turned all the way clockwise in Fig. 9 and Fig. 14.

To read a signal from the disc 9 in this position, the spindle

25 motor 3 is driven to spin the turntable 5 on which the disc 9 is loaded
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optical system including a laser and lens) of the optical pickup 6 are
operated to read the desired signal from the disc 9.

5 If the signal track to be reproduced is not above the current
optical pickup 6 position, or if signals are to be read from some plurality
of signal tracks, the optical pickup 6 must be moved appropriately
toward the inside circumference of the disc 9, that is, toward the front
of the disk drive 1, or the outside circumference of the disc 9, that is,

10 toward the back of the disk drive 1.

The optical pickup 6 is moved by means of the optical
pickup drive mechanism. As described above, the second motor 4 is
therefore driven and the motor gear 4G turns. Rotation of the motor
gear 4G is speed reduced at a specific speed reducing ratio and

15 transferred to the output side by the rack drive gear set 51, thereby
causing the final output gear 53B (second traverse output gear) to turn
at a reduced speed and moving the feed rack 40 and the optical pickup
6 linked thereto front or back. If the motor gear 4G turns
counterclockwise in Fig. 9 to Fig. 13, the optical pickup 6 moves

20 forward (downward in Fig. 9 to Fig. 13) toward the inside circumference
of the disc 9. If the motor gear 4G turns in the opposite direction, the
optical pickup 6 moves to the back (upward in Fig. 9 to Fig. 13) toward
the outside circumference of the disc 9.

It should be noted that the loading drive gear set 61 also

25 turns in conjunction with second motor 4 operation during this signal -
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reproduction mode, but the teeth of the third loading gear 64, that is,
the final output gear of the gear set 61, are positioned at the smooth
part 34 of the cam gear 30 and thus do not engage the cam gear teeth
30g. Drive power from the second motor 4 is therefore not transferred to

5 the cam gear 30, and hence to the tray drive gear 56, in this signal
reproduction mode.

Fig. 10 and Fig. 15 show the drive train when positioned for
reading a signal recorded to the most inside circumference part of the
recording position range (data signal recording area) of the disc 9. When

10 positioned to read from this disc area, the optical pickup 6 is moved
forward by the optical pickup drive mechanism to the inside
circumference edge Sr of the data signal recording area of the disc 9,
and the back end of the driven rack part 41 of the feed rack 40 is
engaged with the final output gear 53B (second traverse output gear) of

15 the rack drive gear set S1. The power transfer path switching rack 42 is
also extremely close to the partial gear 71g of trigger lever 71.

As is well known, the data signal recording area of an
optical disc 9 is to be determined by the distance from the disc center
based on the disk format standard. A conventional disk drive also has

20 an optical pickup position detector disposed at a position corresponding
to the most inside circumference position of the data signal recording
area to detect whether the optical pickup is at this most inside
circumference position or has moved thereto so that the optical pickup
can be prevented from moving beyond this point further towards the

25 inside circumference of the disc.
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In contrast to this conventional design, a disk drive 1
according to this preferred embodiment has an inside circumference
detection switch 7 disposed at the inside circumference edge Sr of the
data signal recording area of the disc 9, and uses the inside
5 circumference edge Sr as an inside circumference edge switching
position. When off, this inside circumference detection switch 7
operates the same as in a conventional optical disk drive to detect
whether the optical pickup is at this most inside circumference position
or has moved thereto. What differs from the conventional disk drive is
10 that when the inside circumference detection switch 7 °'is on, movement
of the optical pickup 6 beyond the inside circumference edge Sr is not
limited when the 6ptica1 pickup 6 trips the inside circumference
detection switch 7, and the optical pickup 6 can therefore be purposely
moved further to the inside circumference of the disc 9.
15 The inside circumference detection switch 7 operates
mechanically in the same manner as a common conventional detector,
and is disposed to project and retract vertically to the top of the traverse
base 20. When the optical pickup 6 reaches a position above the inside
circumference detection switch 7, the bottom of the optical pickup 6
20 interferes with the switch 7, causing the inside circumference detection
switch 7 to be pushed into the traverse base 20 in resistance to the
pressure of a switch spring (not shown in the figure). It should be noted
that this inside circumference detection switch 7 shall not be limited to

a mechanical device such as described above, and can alternatively be a

25 non-contact detector or any of various other known designs.
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moved to the inside circumference edge Sr, operated the inside
circumference detection switch 7, and then moved beyond this position
farther to the inside circumference of the disc 9.

The differences between the state shown in Figs. 10 and 15
and the state shown in Figs. 11 and 16, as well as the movement to
these states, are described next below.

The optical pickup 6 is moved from the state shown in Figs.
10 and 15 to the state shown in Figs. 11 and 16 by continuing to drive
the second motor 4 in the same direction (clockwise in this case) from

the state shown in Figs. 10 and 15 after the optical pickup 6 operates

"the on-state inside circumference detection switch 7.

By thus moving the optical pickup 6 further to the inside
circumference, the power transfer path switching rack 42 of the feed
rack 40 moving the optical pickup 6 front-back engages the partial gear
71g of trigger lever 71, and turns the trigger lever 71 clockwise. In
conjunction with this the engaging arm 71a of trigger lever 71 turns the
hook 32 of cam gear 30 clockwise.

The cam gear 30 thus turns clockwise, and the cam gear
teeth 30g begin to engage the final output gear 64 (third loading gear) of
the loading drive gear set 61. The driven rack part 41 of the feed rack
40 is still engaged with the final output gear 5S3B (second traverse
output gear) of the rack drive gear set 51 at this time.

The rocking lever 73 engaged with the stop 71s of the

trigger lever 71 to position and hold the trigger lever 71 also turns as a °

10
10l
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Fig. 12 and Fig. 17 show the state in which the cam gear 30
is turned clockwise by drive power from the third loading gear 64 from

5 where the cam gear 30 begins to engage the final output gear 64 (third
loading gear) of the loading drive gear set 61.

This operation is also accomplished by the motor gear 4G of
second motor 4 turning clockwise, that is, in the same direction in
which the motor gear 4G turns to move the optical pickup 6 to the

10 inside circumference.

This operation of the cam gear 30 turns the trigger lever 71
counterclockwise to a position limited by the cam gear 30, thus drawing
the optical pickup 6 to a further inside circumference position (forward
position) until the driven rack part 41 of the feed rack 40 disengages the

15 second traverse output gear 53B. As a result, further clockwise rotation
of the motor gear 4G, and hence drive power from the second motor 4,
is not transferred to the feed rack 40, that is, to optical pickup 6
movement.

The pin 73p of rocking lever 73 is guided along the cam

20 channel 43 of feed rack 40 to enter the inclined part of the cam channel
43 at this time, and is thus turned clockwise by the spring tension of
the rocking lever 73. The trigger lever 71 continues to be turned
counterclockwise until it completely separates from the cam gear 30.

It should be noted that basically the trigger lever 71,

25 rocking lever 73, and cam gear 30 (or more specifically the hook 32 and
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power transfer path switching rack 42 and cam channel 43 of the feed
rack 40, combine to form a power transfer path switching mechanism
for switching the transfer path of second motor 4 drive power. This

5 power transfer path switching mechanism corresponds to "the power
transfer path switching mechanism" of the accompanying claims.

For an application corresponding to the first usage
condition, the power transfer path switching mechanism is not
necessary, therefore, mechanism parts used for the above-mentioned

10 mechanism such as the trigger lever 71, rocking lever 73 and cam gear
30 are not required to be mounted to the disk drive. However, with
regard to the rocking lever 73, it is difficult to attach and detach to and
from the traverse base 20 because it is disposed at back side of the feed
rack 40 (in other word, it is difficult to attach the rocking lever after the

15 feed rack 40 is mounted on the traverse base 20). Therefore, the
rocking lever 73 may be attached to the traverse base 20 even when the
disk drive is used in an application corresponding to the first usage
condition.

As described above, the feed rack 40 can move the optical

20 pickup 6 to an inside circumference edge Sr position at the inside
circumference limit of the data signal recording area of the disc 9, and
can then continue moving the optical pickup 6 beyond this position
closer to the inside circumference of the disc 9. Furthermore, the
second motor 4 drive power transfer path is switched by the feed rack

25 40 moving to this specific position at the inside circumference or °
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moving from this specific position toward the outside circumference of
the disc. As a result, drive power from a single motor (the second motor
4) can be used to power the signal reading operation of the optical
pickup 6, as well as switching the drive power transfer path of the
second motor 4.

Furthermore, by continuing to drive the same motor 4
without changing the direction of shaft rotation after moving the optical
pickup 6 for signal reproduction to the inside circumference edge Sr of
the data signal recording area of the disc 9, the disc 9 is automatically
unclamped from the turntable 5 so that the disc 9 car be ejected from
the disk drive. It is therefore possible to eliminate the dedicated disk
loading motor required for disk loading and unloading in a conventional
optical disk drive. It is therefore possible to provide a less expensive
disk drive by thus reducing the number of motors used in the disk drive.

Furthermore, by changing the direction of second motor 4
operation or simply stopping the second motor 4 after the optical
pickup 6 has been moved to the inside circumference edge Sr of the
data signal recording area of the disc 9 and the position of the optical
pickup 6 has been detected by the inside circumference detection
switch 7, it is possible to not eject the disc 9 from the disk drive and
continue reading or writing signals to the same disc 9. The number of
detectors or detection switches used in the disk drive can also be
reduced, and a lower cost optical disk drive can therefore be provided,

because the inside circumference detection switch 7 can be used to

xnbC
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detect if a disk has been loaded into the disk drive and if the disk has
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The traverse base 20 in a disk drive according to this

preferred embodiment is designed to swing up and down on the back

5 end of the base, through the intermediate base 80, while a protrusion

80P at the front end of the intermediate base 80 engages a cam channel

33 in the cam gear 30. As described above, this cam channel 33

comprises top and bottom horizontal channels 33a and 33c and a

diagonal channel 33b connecting these horizontal channels (see Fig. 24

10 to Fig. 29). The vertical position of the front of the traverse base 20 is

determined by what part of these three channels 33a to 33c the

protrusion 80P is engaged with, that is, by the direction and distance of

cam gear 30 rotation. The intermediate base 80 and the traverse base

20 therefore swing up and down pivoting around the back edge of the

15 traverse base 20 according to the direction and distance of cam gear 30
fotation.

It will thus be obvious that the traverse base 20 is
supported to swing vertically on one edge thereof relative to the drive
base 10 through the intermediate base 80. More specifically, the cam

20 gear 30 is turned by power transferred from the loading drive gear set
61, causing the other end of the traverse base 20 to move up or down
such that the front of traverse base 20 swings up or down relative to the
drive base 10. Drive power from one motor, the second motor 4, is thus
used to swing the traverse base 20 up and down, and therefore to raise

25 or lower the turntable 5, and spin the disc 9 in conjunction therewith.
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When the cam gear 30 moves further clockwise as shown in
Fig. 13 and Fig. 18, the position at which the protrusion 80P of
intermediate base 80 engages the cam channel 33 moves from the top
horizontal channel 33a through the diagonal channel 33b to the bottom

5 horizontal channel 33c.

When the intermediate base 80 and the traverse base 20
are positioned as shown in Fig. 9 and Fig. 14, the protrusion 80P
engages top horizontal channel 33a, and the intermediate base 80 and
the traverse base 20 is held as shown in Fig. 6 parallel to the drive base

10 10 with the top of both bases substantially flush with the top of the
drive base 10. The disc 9 can thus be clamped and held level between
the turntable 5 and the clamper 96.

When the feed rack 40 moves more than a specific distance

forward as shown in Figs. 10 to 13 and Figs. 15 to 18, the cam gear 30

15 begins to turn, and the front protrusion 80P of the intermediate base 80
passes the diagonal channel 33b to engage the bottom horizontal
channel 33c of cam channel 33. This results in the intermediate base
80 and the traverse base 20 swinging down on the back end thereof so
that it is inclined to the drive base 10 as shown in Fig. 7. This

20 movement of the traverse base 20 also lowers the turntable 5 to the
same downward incline. As a result, a disc 9 can be drawn to a position
above the turntable 5 from outside the disk drive 1, or can be ejected
from above the turntable 5 to outside the disk drive 1, without the disc
9 or turntable 5 interfering with disc 9 loading or unloading.

25 When the traverse base 20 is thus inclined down from the °
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drive base 10 to a specific position (the position at which the front
protrusion 80P of the intermediate base 80 passes the diagonal channel
33b and engages the bottom horizontal channel 33¢ of cam channel 33),
the teeth 30g of cam gear 30 engage the tray drive gear 56 of the disk
5 loading mechanism. The tray 55 is thus driven with the traverse base
20 reliably swung to a downward position. It is therefore possible to
reliably avoid interference between the tray 55 (and disc 9 thereon) and
the turntable 5 when the tray is driven (that is, when a disk is loaded or
unloaded).
10 When the traverse base 20 is thus inclined (see Fig. 13, Fig.
18, and Fig. 7}, the third loading gear 64 is also inclined and engaged
with the teeth 30g of cam gear 30. As noted above and shown in Fig. 29,
these teeth 30g have a profile in longitudinal section that is curved or
inclined to the axis Lg of the cam gear 30. As a result, gears 64 and 30g
15 can engage reliably and smoothly.

Furthermore, while the feed rack 40 (that is, the optical
pickup 6) moves to the front and the traverse base 20 is inclining, the
front edge of the feed rack 40 contacts and pushes forward on the back
of the extension 75c of positioning rod 75 in conjunction with the

20 forward movement of the feed rack 40 as shown in Figs. 14 to 18. This
causes the regulating rod 75s of the positioning rod 75 to move forward
guided by the guide slot 73s in the base 73b of rocking lever 73. Then,
as noted above, the regulating rod 75s fits into the positioning hole 83
in the intermediate base 80, and thus positions the traverse base 20 to

25 the drive base 10 through the intermediate base 80.
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When the feed rack 40 moves in the opposite direction to
the back, the force of spring part 73c moves the positioning rod 75 to
the back. This is because the front of the extension 75c of positioning
rod 75 contacts the spring part 73c of the rocking lever 73, and the
spring part 73c thus constantly urges the positioning rod 75 toward the
back.

When the traverse base 20 is held substantially parallel to
the drive base 10 with the tops thereof substantially flush, the drive
base 10 and traverse base 20 are positioned front-back to each other by
engagement of the engaging protrusion 32p of hook 32 on cam gear 30
with the cam channel 27 in the front of traverse base 20.

Fig. 19 and Fig. 20 show the state in which the motor gear
4G is driven further in the same direction (clockwise) by the second
motor 4, and cam gear 30 is turned further clockwise by way of
intervening loading drive gear set 61. The input gear 56A of tray drive
gear 56 does not engage the teeth 30g of traverse base 20, and is
positioned to the smooth part 34, in the states shown in Figs. 9 to 13.
Rotation of cam gear 30 is therefore not transferred to the tray drive
gear 56, and the tray drive gear 56 does not turn.

However, when the cam gear 30 turns to the position
shown in Fig. 19 and Fig. 20, teeth 30g of cam gear 30 begin to engage
input gear 56A of tray drive gear 56, and tray drive gear 56 turns in
conjunction with rotation of the cam gear 30. The tray 55 is then pulled
to the front as shown in Fig. 21 by way of output gear 56B of tray drive

gear 56 and the tray rack teeth 55g engaged therewith.

10
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It should be noted that drawing the tray 55 from inside the
disk drive 1 to outside the drive, that is, unclamping the disc 9 and
gjecting the disc 9 from a signal reproduction state, is described above.
To draw the tray 55 from outside to inside the disk drive 1, the second
motor 4 is driven in the opposite direction by the motor control circuit
of the circuit board 2 so that the motor gear 4G begins to turn clockwise.
As a result, carrying the optical disc 9 into the disk drive 1, clamping
the disc, and preparing for signal reproduction are accomplished as a
sequence of actions.

As described above, a disk drive according-to this preferred
embodiment of the present invention comprises a driv;e base 10 and
separate traverse base 20 to which a turntable 5 is assembled with the
traverse base 20 supported so as to swing up and down on the drive
base 10. By driving a single motor (second motor 4) continuously in a
forward direction (first direction of rotation) or opposite direction,
moving an optical pickup 6, raising and lowering the turntable 5, and
transporting a disc 9 can be accomplished substantially continuously in
this order, or substantially continuously in the opposite order. It is
therefore possible when loading or unloading a disc 9 to avoid
interference with the turntable 5 without moving the disc 9 up or down.
Unlike with a conventional disk drive, it is therefore not necessary to
provide a disk holder for lifting the disk.

Furthermore, it is also possible to secure (clamp) and

release (unclamp) the disc 9 to or from the turntable 5 using the

operation whereby the traverse base 20 to which the turntable 5 is -

10
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assembled is swung vertically on the drive base 10. Therefore, unlike
with a conventional disk drive, it is not necessary to drive the clamping
mechanism (chucking plate) up and down.
Furthermore, because a single motor (second motor 4) is
5 used to move the optical pickup 6, raise and lower the turntable 5, and
transport the disc 9, the disk drive 1 can be operated using a total of
two motors, that is, said second motor 4 and a spindle motor (first
motor) 3 for rotationally driving the turntable 5. By thus reducing the
number of motors used, disk drive 1 construction is simplified, and
10 good operation of the component parts can be more stably maintained.
According to the above description, not only a mechanism
having a basic function for reproducing and/or recordiﬁg a data signal
such as the optical pickup 6, the pickup drive mechanism and the
rotation mechanism of the turntable 5 or the like, but also the disk
15 loading mechanism for moving the disk 9 between the loading position
above the turntable 5 and the unloading position outside of the drive
are incorporated in one integral unit and as a result, the disk drive 1 is
configured, and the drive power transfer path of the second motor 4 is
switched between a path transferring power to the loading drive
20 mechanism and a path transferring power to the pickup drive
mechanism.
However, when the disk loading mechanism is not
necessary or the disk loading mechanism is configured as the exterior
mechanism, for example, in the case that the disk is set to and ejected

25 from the turntable by hand (for example, in the case of the disk drive of
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mechanism is provided as an external mechanism (for example, in the
case of the disk drive provided with the changer for treating a plurality
of disks), the turntable 5, the first motor 3 (spindle motor) for
5 rotationally driving the turntable, the optical pickup 6, the pickup drive
mechanism, and the second motor 4 capable of supplying drive power
to the foregoing pickup drive mechanism are mounted on the traverse
base 20 to configure a unit body (basic unit), so that, as described
above, it is possible to use this basic unit solely (the first usage
10 condition).
For such usage (the first usage condition), the disk loading
mechanism is not necessary, so that the first to third loading gears 62
to 64 of a loading drive gear set 61 and a cam gear 30 are not built on
the traverse base 20 and they may be used under the condition shown
15 in FIG. 50. In this case, the second motor 4 is exclusively used as a
motor for moving the optical pickup 6.
In other words, as being obvious from FIG. 49 and FIG. 50,
the first to third loading gears 62 to 64 of the loading drive gear set 61
are built by inserting rotating shafts of respective gears 62 to 64 in
20 shaft holes 62h to 64h of respective shaft supporting boss portions 623
to 648, which are disposed on the traverse base 20. The rotating shafts
of respective gears 62 to 64 are supported rotatably by the shaft holes
62h to 64h of the above-described respective shaft supporting boss
portions 628 to 64S.

25 Accordingly, for the usage corresponding to the above-
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on the traverse base 20. In the case that these gears have been already
built there, it is possible to easily detach the loading drive gear set 61
5 from the traverse base 20 by taking out the rotating shafts of the first to
third loading gears 62 to 64 from the shaft holes 62h to 64h of
respective shaft supporting boss portions 62S to 64S, respectively.
It is to be noted that the above-described first to third loading
gears 62 to 64 of the loading drive gear set 61 correspond to “a gear
10 mechanism (for engaging an additional part unit with the basic unit)”,
which is described in the present claims, and the shaft holes 62h to 64h
of respective shaft supporting boss portions 628 to 64S, which are
mounted on the above-described traverse base 20, correspond to “an
attachment portion (for attaching a gear mechanism detachably)”,
15 which is described in the present claims.

In addition, for the usage corresponding to the above-
described first usage condition, the disk loading mechanism itself is not
necessary, so that a tray 55 and a tray drive gear 56 are not needed to
be provided. In the same way, the drive base 10 and the intermediate

20 base 80 are also not necessary, so that these are not required to be
built on the traverse base 20 and an additional part required for
building them (for example, a positioning rod 75 for positioning the
traverse base 20 and the intermediate base 80) are also not necessary.

In the same way, a drive power transfer path switching mechanism is

25 also not necessary, so that a trigger lever 71 and a lock lever 73 to be
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the basic unit UM) may kept to be attached to the traverse base 20 even

5 in the case of the usage corresponding to the first usage condition.
Then, an additional part unit is configured by each
mechanism and each part, which are not necessary for the usage
corresponding to the above-described first usage condition. In other
words, this additional part unit is provided with the drive base 10 for
10 supporting the above-described traverse base 20 swingably in a vertical
direction through the intermediate base 80, the disk loading
mechanism, the loading drive mechanism, the drive power transfer path
switching mechanism, and further, more preferably, a disk cramp
mechanism. This additional part unit is capable of being easily
15 attached and detached (put on / taken off) to and from the above-
described basic unit UM as being obvious from the above-described
detailed description of each mechanism and the corresponding
drawings.
The disk drive configured as described above is used as
20 alternatively selecting the first usage condition (see FIG. 50)
independently using the above-described basic unit UM and a second
usage condition (for example, see FIG. 1) for building this basic unit UM
and the above-described additional part unit with each other to be used
as one unit body. In other words, such a disk drive can easily choose

25 the usage that a disk is loaded by using the drive power within the drive -
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or the disk is loaded by using the drive power outside of the drive.

Adopting a production system for producing a disk drive by
using the basic unit UM and the additional part units that are

5 configured as described above enables to very effeciently produce
various types of optical disk drives having different configurations.

That is, the above-described basic unit UM and the
additional part unit are stocked respectively in advance, and then, the
above-described basic unit UM is only supplied from among the stock

10 as the first usage condition in the case of producing the disk drive that
the disk loading mechanism is not necessary or the disk loading
mechanism is configured as the exterior mechanism such as the drive
disk that the disk is set in and/or ejected from the turntable by hand
(for example, a hop up type of disk drive) and the disk drive that the

15 disk loading mechanism is configured as the exterior mechanism (for
example, the disk drive provided with the changer for treating a
plurality of disks).

On the other hand, as described in detail according to the
present embodiment, in the case of producing the disk drive 1 in which

20 not only a mechanism having a basic function for reproducing and/or
recording a data signal such as the optical pickup 6, the pickup drive
mechanism and the rotation mechanism of the turntable 5 or the like
but also the disk loading mechanism for moving the disk 9 between the

loading position above the turntable 5 and the unloading position

25 outside of the drive are incorporated in one integral unit, as the second
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By adopting such a production system, upon producing various
5 types of optical disk drives having different configurations, the unit UM
(namely, the basic unit) provided with the mechanism having the basic
function for reproducing and/or recording a data signal such as the
optical pickup, the pickup drive mechanism and the rotation
mechanism of the turntable or the like can be used as a unit for
10 providing the basic mechanism to the various types of optical disk
drives having different configurations in common with these disk drives.
This allows the management of the parts and the management of the
units to be simplified as compared to the conventional case, in addition,
it is possible to increase the productivity in the assembly process for
15 assembling the disk drive.

According to the present embodiment, in the first to third
loading gears 62 to 64 of the loading drive gear set 61, the rotating
shafts are integrally formed with respective gears and respective gears
62 to 64 are built by inserting the rotating shafts of respective gears 62

20 to 64 in the shaft holes 62h to 64h of respective shaft supporting boss
portions 625 to 64S, which are disposed on the traverse base 20.
However, in place of this, as providing holes at a center portion of the
first to third loading gears, supporting shaft portions are disposed at
the side of the traverse base, and each loading gear is built on each

25 supporting shaft portion with the center hole of each loading gear fit to
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each supporting shaft portion, so that the first to third loading gears
may be swingably supported by the above-described each supporting
shaft portion.
In addition, according to the present embodiment, the disk 9 is
5 so-called DVD and further, the traverse base 20 is held against the
drive base 10 thorough the intermediate base 80 swingably in a vertical
direction. However, the present invention is capable of being effectively
applied to the both of the case that the traverse base 20 is directly
supported against the drive base 10 and the above-described prior art 2
10 and the case that the disk 9 is so-called CD.

In this way, the present invention is not limited to the
above-described embodiments, and it is a matter of course that the
present invention may be embodied in other specific forms or may be
modified in design without departing from the spirit or essential

15 characteristics thereof.

As described above, according to the optical disk drive of the first

invention of the present application, the basic unit configured as a
result that the turntable, the first motor for rotationally driving the
turntable, the optical pickup, the pickup drive mechanism, and the

20 second motor capable of supplying drive power to the foregoing pickup
drive mechanism are mounted on the part base is provided with the
drive base, the disk loading mechanism, the loading drive mechanism,
and the drive power transfer path switching mechanism and an
attachment portion for attaching a gear mechanism detachably to

25 engage the additional part unit configured detachably with respect to
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attachment portion, the usage condition can be alternately selected

from among the usage condition independently using the above-

5 described basic unit-and the usage condition for building the basic unit
and the additional part unit with each other. Accordingly, in the case
that the disk loading mechanism is not necessary or the disk loading
mechanism is configured as an external mechanism, the optical disk
drive may be used only under the usage condition that the above-

10 described additional part unit is not built, and in the case that the disk
loading mechanism is required to be incorporated, the optical disk drive
may be used under the usage condition that the both units may be built
with each other.

In other words, upon producing various types of optical disk

15 drives having different configurations, it becomes possible to use the
above-described basic unit as a unit body that is provided with a
mechanism having the basic function for reproducing and/or recording
the data signal such as the optical pickup, the pickup drive mechanism
and the rotation mechanism of the turntable or the like in common with

20 various types of optical disk drives, so that it is possible to simplify the
management of the parts and the management of the units, and further,
to remarkably increase the productivity of in the assembly process for
assembling the disk drive.

In addition, the optical disk drive according to the second

25 invention of the present application, the basic unit configured as a
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turntable, the optical pickup, the pickup drive mechanism, and the
second motor capable of supplying drive power to the foregoing pickup
drive mechanism are mounted on the part base and the additional part
unit configured attachably and detachably with respect to the above-
described basic unit, and the usage condition can be alternately
selected from among the first usage condition independently using the
above-described basic unit and the second usage condition for building
the basic unit and the additional part unit with each other. Accordingly,
in the case that the disk loading mechanism is not necessary or the
disk loading mechanism is configured as an external mechanism, the
optical disk drive may be used only under the first usage condition that
the above-described additional part unit is not built, and in the case
that the disk loading mechanism is required to be incorporated, the
optical disk drive may be used under the second usage condition that
the both units may be built with each other.

In other words, upon producing various types of optical disk
drives having different configurations, it becomes possible to use the
above-described basic unit as a unit body that is provided with a
mechanism having the basic function for reproducing and/or recording
the data signal such as the optical pickup, the pickup drive mechanism
and the rotation mechanism of the turntable or the like in common with
various types of optical disk drives, so that it is possible to simplify the
management of the parts and the management of the units, and further,

to remarkably increase the productivity of in the assembly process for
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assembling the disk drive.

Further, according to the third invention of the present
application, basically, it is possible to effect the same advantage as that
of the above-described first and second inventions. Particularly, under

5 the usage condition of solely using the above-described basic unit, by
rotating one motor (the second motor) in forward and reverse directions,
the optical pickup is moved bidirectionally. In addition, under the
usage condition that the basic unit and the above-described additional
part unit are built with each other, by rotating one motor (the second

10 motor) in a forward direction (a first rotation direction) ér its reversed
direction continuously, the mobile operation of the optical pickup, the
raising and lowering operation of the turntable, and the mobile
operation of the disk are substantially continued in this order or they
are substantially continued in the reversed direction and in the reversed

15 order, so that upon inserting or ejecting the disk, without moving the
disk in the vertical direction, it is possible to avoid the interference with
respect to the turntable. Accordingly, as the conventional disk drive, it
is not necessary to provide a disk holder for holding up the disk. In
addition, by utilizing the operation for moving or rotating the second

20 base attached with the turntable with respect to the first base in the
vertical direction, it becomes possible to clamp and unclamp the disk to
and from the turntable. Accordingly, as the conventional disk drive, it
is not necessary to drive the side of the cramp (the chuck plate) in the
vertical direction. In addition, in this case, the mobile operation of the

25 optical pickup, the raising and lowering operation of the turntable, and
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the mobile operation of the disk are capable of being performed by one
motor, so that the disk drive may be operated by two motors, namely,
this one motor and the first motor for rotationally driving the turntable.
In other words, after decreasing the number of used motors, the
5 configuration of the drive is more simplified and the favorable behavior
of each constitutional element is capable of being obtained more stably.
In addition, according to the fourth invention of the present

application, basically, it is possible to effect the same advantage as that
of the above-described first to third inventions. Particularly, the feed

10 rack is movable to a specific position farther to the inside circumference
side after moving the optical pickup to an inside circumference edge
position of the data signal recording area of the optical disk or the feed
rack is moved from this specific position to the outside circumference
side of the disk, and thereby, the drive power transfer path of the drive

15 power of the second motor is switched. As a result, due to driving of
one motor (the second motor), it is possible to carry out the signal
reading operation of the optical pickup and switching of the drive power
transfer path of the drive power of the second motor in collaboration.

In addition, further, according to the fifth invention of the

20 present application, basically, it is possible to effect the same advantage
as any one of the above-described first to fourth inventions.
Particularly, the above-described part base is supported swingably in
the vertical direction with respect to the above-described drive base
centering on one end side of the part base. Specifically, the drive power

25 is transferred from the loading drive gear set so as to rotate the cam
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thereby, the part base is rotated in the vertical direction with respect to
the drive base centering on the one end side thereof. In other words,
due to driving of one motor (the second motor), it is possible to carry out

5 the swing operation of the part base in the vertical direction
(accordingly, the raising and lowering operation of the turntable) and
the mobile operation of the disk in collaboration.

In addition, further, according to the sixth invention of the

present application, basically, it is possible to effect the same advantage

10 as any one of the above-described first to fifth inventions. Particularly,
in this case, the intermediate base is swingably supported in the
vertical direction with respect to the drive base, and the above-
described part base is supported with respect to this intermediate base,
so that it is possible to support the swing operation in the vertical

15 direction with respect to the drive base and to support the part base
separately. Accordingly, as compared to the prior art (the prior art 2)
having no intermediate base, it is possible to raise a degree of freedom
for setting an elastic behavior of the supporting portion upon elastically
supporting the part base. As a result, it is possible to relatively easily

20 attain the both of the absorption of the oscillation to be inputted from
the outside and the controlling of the oscillation to be generated in

accordance with the rotation of the turntable.

INDUSTRIAL APPLICABILITY

25 As described above, according to the optical disk drive of the
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&m @ 10#1Q @ﬁ‘g(& baétOfR3%idd tor reproducing and/or recording a data signal
such as the optical pickup, the pickup drive mechanism and the
5 rotation mechanism of the turntable or the like can be used in common
with various types of optical disk drives, so that it is possible to simplify
the management of the parts and the management of the units, further,
it is possible to remarkably improve the productivity in the assembly
process for assembling the disk drive. Therefore, the present invention
10 may be preferably applied to an optical disk drive for recording the data
signal to the optical disk as a data storage medium, for example, such
as so-called CD or so-called DVD or the like and Jor for reproducing the

recorded data signal.
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the steps of:

producing and stocking a basic unit, by mounting a
5 turntable for rotatably supporting an optical disk; a first motor for
rotationally driving said turntable; an optical pickup for writing a data
signal to an optical disk rotating on the turntable and/or reading a data
signal recorded to said optical disk; a pickup drive mechanism for moving
said optical pickup bidirectionally between the inside circumference side
10 and outside circumference side of said optical disk; and a second motor
capable of supplying drive power to said pickup drive mechanism on a
part base;
producing and stocking an additional part unit comprising
a drive base for supporting said part base movably or swingably in a
15 vertical direction; a disk loading mechanism for moving said optical disk
bidirectionally between a first position above the turntable and a second
position outside the disk drive; a loading drive mechanism for driving
said disk loading mechanism by a drive power of said second motor; and
a drive power transfer path switching mechanism for switching a drive
20 power transfer path of said second motor between a path transferring
power to said loading drive mechanism and a path transferring power to
said pickup drive mechanism; and
in the case of producing an optical disk drive with said
disk loading mechanism integrally incorporated therein, supplying the

25 both of said basic unit and said additional part unit from among each
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stock and sending off them after building the both with each other; and in

the case of producing an optical disk drive with no necessity to integrally
incorporate said disk loading mechanism therein, only supplying said
basic unit from its stock and only sending off said basic unit.
5 2. A method for producing an optical disk drive according to
claim 1,
wherein said basic unit is provided with an attachment
portion for detachably attaching a gear mechanism for engaging said
additional part unit to said basic unit, and
10 in the case of producing an optical disk drive with said
disk loading mechanism integrally incorporated therein, said basic unit
and said additional part unit a..re built with each other by attaching said
gear mechanism for said loading drive mechanism to said attachment
portion.
15 3. A method for producing an optical disk drive according to
claim 1 or claim 2,
wherein said second motor comprises a motor rotatable in
forward and reverse directions;
in an optical disk drive with no necessity to integrally
20 incorporate said disk loading mechanism therein, said optical pickup is
driven bidirectionally by rotating said second motor in a first rotation
direction and in its reversed direction; and
in an optical disk drive with said disk loading mechanism
integrally incorporated therein, by continuously rotating said second

25 motor in a first rotation direction, the mobile operation of said optical



6} A<YNC
1Ll & $1097Z0Z0& ()-y10%| & ()-'H @$10% | & ()-!, @$10% | & () -1 10%1| & () - $&1

0%t & () - 3L} A"<YNC 22 SEP 2003

11 L14. s$10%| h| & () -, 10%4| & () -*f 10%4| &) - (10%4] & () -1 C $10%M W & ()-! + $1
0% | & ()-1moluVv7 11 @10%& ()- | 109%& ()- @109%& ()- 104|4| 104]| 4|

104] 4] | +6#10%| 4] & () -410%4| & ()-CIdEUV7 |1 @ $109%Z& () -

fs109%Z& ()-1 @0%&zZ& ()-f ! 10%Z& ()- ~109%Z& () - YI$109%Z&' () - J( dEuV7

'@ &10%& 0
y109&& () - fgg&%ﬂ’ %gf‘a%ﬁrék]&@%&érngoﬂ&ﬁ%n(éf said turntable, and the

!l @ 2F10W&nbbr1?%@§ftl(:h @8«1%%%%1 diskOPES b stk SAFCbh i ki - VWY

bC '@ 10%% #10%3& : . .
ST O PR B TSR AR Danesigre O
reversed to said first rotation direction, these respective operations are
5 substantially continued in the reversed direction to the above and in the
reversed order to the above.
4, A method for producing an optical disk drive according to
any one of claims 1 to 3,
wherein said pickup drive mechanism comprises a feed
10 rack for moving an optical pickup, and a rack drive gear set comprising a
plurality of gears for driving said feed rack,
said feed rack being movable to a specific position fartﬁer
to the inside circumference side after moving the optical pickup to an
inside circumference edge position of the data signal recording area of the
15 optical disk,
in an optical disk drive with said disk loading mechanism
integrally incorporated therein, engaging said drive power transfer path
switching mechanism by moving said feed rack to this specific position at
the inside circumference side and thereby switching second motor drive
20 power transfer path from a path to the pickup drive mechanism to a path
to the loading drive mechanism, and
switching said second motor drive power transfer path
from a path to the loading drive mechanism to a path to the pickup drive
mechanism by moving from said specific position at the inside

25 circumference side to the outside circumference side of the disk and
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vcrtlcally swingably supported around one end thereof relative to the
drive base;

10 the drive base comprises thereon a cam gear disposed near
an other end side of the part base, said cam gear having on an outside
surface thereof a cam channel for raising and ldwering said other end of
said part base; and

said loading drive mechanism comprises a loading drive
15 gear set containing a plurality of gears including a final output gear;
said final output gear of the loading drive gear set engaging
an outside teeth part of the cam gear to rotate said cam gear and thereby
raise or lower said other side of the part base.
6. A method for producing an optical disk drive according to

20 any one of claims 1 to 5,

wherein, in the case of producing an optical disk drive with
said disk loading mechanism integrally incorporated therein, said part
base is built so as to be vertically swingably supported relative to said
drive base through said intermediate base, which is located between said

25 part base and said drive base.



