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OPTI CAL DI SK DRIVE The present invention relates to an optical 2ch §kBAM5, e
(herei nafter appropriately referred to as sinply a disk drive) for
recording a data signal and/or reproducing a data signal recorded to an

optical disk (hereinafter 10 appropriatelly referred to as sinplmmm“ﬂ“mwwmmml
used as a data storage nedium such as what is called a CD (Conp

what is called a DVD (Digital Video Disk or Digital Versatile Di sk) ridé«
BACKGROUND ART As such a type of di%ﬁsgﬁhﬁ%aoﬁkdISk drive that has an
i [

opening on the front panel through tray opens and
after the tray is opened and a disk is |oaded onto the tray, th “' m" l ml
automatically 20 retracted into a predeterm ned position (a nounte

osition onto the turn table) in isk_drive is well known. In sUPP%
?ype of disk drive, when a disk QéPftéingganﬁ%Wﬁzs type of disk drive it
is held between the turntable and a clanp and driven at a specific
rotational 25 speed so that data signals recorded to the disk can be read

2 24 FEB 2005 hy the disk drive, that is recording or reproducing

appar aPus, aﬁgﬂﬂgC%Lr%%%L%peration, for example. Mbre specifically, signals

are recorded to tracks within a specific area of the disk, and an opti cal
pi ckup for signal The present invention relates to an optical disk

drive (hereinafter appropriately referred to as simply a
disk drive) for recoraing a data signal and/or reproducing
a data signal recorded to an optical disk (hereinafter
10 appropriately referred to as simply a disk) used as a data
storage medium such as what 1is called a CD (Compact Disc)
or what is called a DVD (Digital Video Disk or Digital

Versatile Disk).

15 BACKGROUND ART
As such a type of disk drive, a disk drive that .
has an opening on the front panel through which a disk tra§
bpens and closes,_and after the tray is opened and a disk
is 1loaded onto the tray, the tray is automatically
20 retracted into a predetermined position (a mounted position
onto the turn table) in the disk drive is well known.
In such a type of disk drive, when a disk is
loaded into this type of disk drive it is held between the
turntable and a clamp and driven at a specific rotational

25 speed so that data signals recorded to the disk can be read



5 reading is driven according to the track address of the desir?g ahgnal SO
that the.desired signal can be reproduced. This type of disk drfVve 2005
followi nd three basic operations that require drive notor power: disk

| oadi ng whereby the tray is driven in two directions between a disk 10

| oadi ng/ unl oadi ng position outside the dizsk drive at which a disk can be -
pl aced on or renoved fromthe tray, and a _, |oading/unl oading position
inside the disk drive at which the disk is |loaded to or unloaded fromthe
turntables disk _driving whereby the turntable is driven to spin a disk; and
15 pi ckup dPPvi ﬁg\e\méﬂ Ky gﬁlé!)ét'i cahagi clgp recordiew prammridnrdshiaigan
positions at the outside circunference and inside circunference of the

di sk. ConveRPPBRELRY; tJpPréas diskrerdveepemaionso fered emmpld o Mime s
(that is, three individual notors) as 20 the drive source for these three
oper ati ons. SBBREELAPAGYr0 EhDBapFobRER fecampedesto Utttacks Mudithimi dr Open
Publ i cati on No. 3-49682 (hereinafter referred to as prior art 1), for
exanmpl e, a 8PSR1pRLayarepdPSktiei dapki s andgeasbed icaiatp irddyc o rt hel gnatber
of 25 required notors to two by driving a single loading notor in - 2 aF
E s 2085 3 repdénd drfd dedeese adiqaastimnstéorthdi skrhoadiauyirsd uskoadiag,

di sk chucking, and pickup drive. A constitution according to the prior art
1 typical | ydesipeilsetgnatase shdtatbkadsissredbstgntilalday be HeggicatR@am t h
the case, a turntable and a drive notor thereof are fixed to the chassis.
That is, because the URisi tgpeposi tiiek dirithehuwr Fodhlowiing ftiveed Hag i sk
must. be noved vertically for disk |oading and unloading in order to avoid
interferenceparehiohe tuhvatt ablkeuile adfivéomotidie pBwekanpeisisi deaBhcki ng
pl ate) must be driven vertically in order to clanp (settle) the disk to the
turntabl e. Wherebyrehei trapeidi akidehvenaeaor difectq ohie blthlerdlt glsid

di sk holder for lifting the disk fromthe disk holding surface of the tray

i s prbQi dedloadtingptat oagids ppsaridawsudia ddi dadokder &sinpd L@ ths &y ay
novenent, thereby interference between the disk and turntable during disk

| oadi ng andaunlisadigun iSet plheecaV dbiledr Acddv@d NErohatdel Sthdft Ngha a
provided, that is supported by the fixed chassis through a chucking arm so

that the chls&inggphaleadOngaposatabn andk AW erNEr WiGH | yrif0dart DR oy
chucking plate is rotated up of down according to the dis 'oaalng an

unl oading imengisR eb! Debdelamd die WHiaddy  Afod UEALARLEARELYE T ieg5e
the disk. Drive construction and operating the conponent parts are thus
quite CO”D'&E?&ﬁﬁgaﬁﬁereby the turntable is driven to spin a disk; and
15 pickup driving whereby an optical pickup is dfiven
primarily between positions at the outside circumference
and inside circumference of the disk. |
Conventionally, typical disk drives have also
used separate motors (that is, three individual motors) as
20 the drive source for these three operationé.
Concerning to this problem, in Japanese Utility
Model Laid-Open Publication No. 3-49682 (hereinafter
referred to as prior art 1), for éxample, a disk player

(disk drive) 1is suggested, that reduces the number of

25 required motors to two by driving a single loading motor in



25 di sadvant ageous with respect to sinplifying drive 24 FEB 299?842005
construction and achi eving good stabl e operation. Furthernore, all drive
parts otHer than the tray and associated drive systemare al so provided on
the fixed chassis in the disk drive according to the prior art 1. In 5
addition, these parts are rigidly attached or supported on the fixed
chassis. As a result, any inpact, shock, or vibration to which the disk

pl ayer is exposed is also transnmitted directly fromthe fixed chassis to
the various ri %i dldy attached drive garts. . These parts are thus easily 10
suscepti bl e P&VR& or aﬂléﬁag%‘?ve\“?ﬁ% desTfht 10§ hefefor 8igiks adwadiageowrndv t h
respect to inprovi.ng the q¥rabiILty of the disk drive to the effects of
external foFCeS2diRgr Adsk ehivgkinie reSRIGkUmdnivYs-ation. Rigid

attachnment of these conponents to the fixed 15 chassis al so nmakes it
necessary to extrenel f pFeESEatyitiesi t regorHésg coapohkat spridatiamct t d each
other. Extrenely high precision is therefore required in both parts
manuf act ur e t¥RACadd&nbFYMPLERSt he rfestk t endass- privalsises t hetes twonmictent s i S
considered, this need for extrenely 20 high precision is disadvantageous
with réspectinteoratedasiyigh ptbductdsét ya Consitthirimgahdese grobkemmtofr t he
prior art, the applicant of this application has suggested, in Japanese
Pat ent Appl t&&treed Nore 1L£i238B3tohetted nghtesisef efhad tia,asb@Sapséortias t
2), an optical disk drive having a basic 2 4 FEB 2005 ,) 5 _
vertical position of the turntable is fixed, the disk must
be moved vertically for disk loading and unloading in order
to avoid interference with the turntable. In addition, the
10 clamper side (chucking plate) must be driven vertically in
order  to clamp (settle) the disk to the turntable.

Therefore, in the disk ‘drive according to the
prior art 1, a disk holder for lifting the disk from the
disk holding surface of the tray is provided, and rotating

15 up or down the disk holder timed to the tray movement,
thereby interference between the disk and turntable during
disk loading and unloading is to be avoided. A chucking
plate is further provided, that is supported by the fixed
chassis through a chucking arm, so that the chucking plate

20 can rotate and move vertically. And, the chucking plate is
rotated up or down according to the disk loading and
unloading timing to either clamp the disk to the turntable
or to release the disk. Drive construction and operating

the component parts are thus quite complicated and

25 disadvantageous with respect to simplifying drive



constitution that has a first base (drive base) conprising a base frame of
the disk_drive, and a second base (traverse base) separate fromthe2fii FBS 2005
base and)supported to nmove or swing vertically relative to the first base,
and has 5 disposed thereto the turntable and a first notor for rotationally
driving the turntable, and the optical pi<kup and pickup drive nechani sm
This optical disk drive is able to reduce the nunber of notors used for
drive operation, sinplify the construction, inprove the 10 durability

agai nst shock and vi bration, and inprove the productivity. According to

thi s opti calcoss§rugitilgs ansh acdd@vd N ad shgiploy tank At iidre first base,

t hrough floating bushes at right and left two portion of one end side, and
15 through a gear (camugéermnyrsporaled @Vl@efpéatSngtbstl&hamutkﬁftnaylng
spring at the other end side, in a manner enabling the second base to fl oat
(in a floatigng §t8§t0e§2)ialﬁetd1id1rfs‘pesc$§'$t:emi aresalsbatrioyideid minn the fixed
flexibility limts of the floating bush, the floating collar anal the 20

fl oati ng spchagsikst iins tthe badi slot édi véaactbedahgv eéoethieomped orwa il dat | Trg
bushes al so have a supporting function for supporting the second base to
nmove oi5 swi addiéibngaliheselpditve 4pet heglilgt akdzsehethalr isupddier secomd
base is not supported by a 25 rigid construction (rigidly) on the first
base, but ithe 2f#xEEB QX0DSsBsi nFisead suppalted H0y agmpachl, 0asheak heof i rst
base within limts determned by the flexibility of the danpi ng nenbers
(the floatingblushont heof lwietding ted | i sandpliget| opd | RgpoREIANgls ASl o
result, strong shocks or vibrations to 5 which the optical disk drive is

exposed canthanahserked diyrddtel ampbmot neneeksd an@ sishds Hy evantegdrfsem
being transferred directly fromthe first base to drive parts on the second

base. This m‘&q&ﬁilyhatﬁeftﬁléh”éblbétga@cst herpisk garve a2 ReugmeQyerywith
respect to shock and vibration urthernore, by supporting the second

base 30 thakuiskeptAbilleoat coNmbhe f | H§fna§€5€ whi Bi ngkBeghange OEhé’PéTPéPQ
menber flexibility, it is possible to adjust the relatlve positions of

conponent s @R shRGahithdleas §iand regrnd %%Mﬁcﬂﬂmi%é | Qatd %F]gggof

t he second base. 15 Conpared Wi th a conventi onal drive |n

components ahe SUBROIAG DA £h81 drEeasL! Bel QR obhl:Ql doPloed ! ﬂ%ﬂ% hegetore

possible to require less precision in parts nmanufacture an asse

producti vi t ygan+therefar ephe i npr i manuf act uri ng process. 20
DI SCLOSURE CE THE .|ﬁv NTI %:nqgﬁpﬁﬂﬂﬁkghc ‘as DVD whereby high rotation

q i ired (i
2ppr oxi mat ol'y doubl o Rt br o RaRrat e k19 Gl B e feined
recor Q'Sng d%ﬂ% S5 s a5§90r eﬂ%’kégd hdgfﬂ% ess?ary t|<:5 Begggngly precisely

position these components relative to (_aach other. Extremely

high precision is therefore required in both parts

manufacture and assembly. When the need to mass-produce

- these components is considered, this need for extremely

20 high precision is disadvantageous with respect to
increasing productivity.

Considering these problems of the prior art, the

applicant of this application has suggested, in Japanese

Patent Application No. 11-23833 (hereinafter referred to as

25 prior art 2), an optical disk drive having a basic



accuracy in witing and/or reading information signal, therefore, 't,,-éqc;o05
nore sensitive to vibration and nore greatly influenced thereby. en %e
arrangenmgnt of the prior art 2 is 5 enployed in such a disk to rotate in

hi gh speed (in other words, a disk that is required higher accuracy in
witing and/or reading information signald, it is preferable to design the
floating supporting nechani smthat supports the second base to the first
base have relatively high 10 elasticity (that is, relatively soft
supporting consti.tuti.on s sanme as the prior art 2. The second base having
a turntablecﬁﬁﬁﬁﬁ§¥q4%gd§§ﬁ3ﬁﬁﬁ?ébnfi§sgr8§§éeddﬁﬂﬁﬁ PRHE ) ot FRERP KaF il
conponent s an% mechani sns, therefore, it is usually difficult to 15 arrange
the turnt ablPe P85S FEENa & Ihddie i9d% ke Siidicte 204 2h sesmngt Refsqyr Hiasende t he
second base, That is, the turntable is to _be disposed at an off set

posi tion t oPe&SpoSiaREFR S Iem thge fdamitebaste @naliSUPRO igse tedmitk mse t o
a certain extent. Wen the turntable disposed at a 20 position out of the
center of gPF#Cy VEr&iLesllthi sefataveontamythessibrst gdrresat e andr atdon of
t he second base. Mre specifically, in the case the rotation speed of the
turntal® e i sigPgised hehgsetrachef trrntablandind rzadiimgsbf mofar metdmn
signal is greatly influenced by the 25 vibration. 2 4 FEB 2005 8 I n order
to restrai nroftetiomedtlivodniaiinge tenetatetabyet hendothei optdfcalheickup
turntable, it is preferable to design the floating supporting nmechani sm

t hat suppor 88dt Helckepndrbiee nachdeismr st Taise dpthase First atirveky dow
elasticity (that is, relatively hard supporting constitution). That is,
when the ar edgentot ofeduce prther autmb2r s cfiphoyeds nweh Fobi skidihad is
requi red higher accuracy in witing and/or reading information signal, it
is 10 i npor bpetatdomet er singltify el asis ci tgoneftridat ifidngat i NgnsepROr t itk
mechani sm that supports the second base to the first base to an suitable
val ueldo asduwadbdiiieye afdenstvelhpdiot Anaf whsoitidlg viabat igprboputtid om
-outside and restraining vibration generated by rotation of the 15 turntable
si mul t aneougkypdukdadenier,. in the optical disk drive of the prior art 2,

fl oati ng bushi ngs supporting respectively right and | eft portions of one

end side of the secondckasdimyst-chamel Sidpiticyeodsty Hbeveot aheondcond
function of supporting the 20 second base rotationally to the first base.

Therefore, bhgef | 0atingoseppadt iy wReharisBLMUsisbe dasianad to faug i gh
elasticity (that is, relatively hard supporting constitution) nore fhan a

certain extpokhe8NGta Fafge Hid deber Mgt igyi-diky elAatd elagld Cidyy is
limted. That 2§ is, it 1s difficult tgéhé?§¥ﬁ$ﬁéq%§e¢§€a§??c5?3&3f %¢%&

9 2 41BEB 20@5%-filkgatd n PReLL chapi t o] e S ase
to the first bgsgato a%eiﬂigggﬁéqgggﬁe ggbggkﬁgéag igsekgéfggﬁﬁvgﬁgﬁ%8$h of

absorbing vahgald ofLéaPig 5081 AY! Htd%ROUoEESE 3l G PY 2AT AN ARTRIAT e
y rotation of the 5 turntable simultaneously. _

' enabling the second base to float (in a floating state)
within specific limits (that 1is, within the flexibility
limits of the floating bush, the floating collar and the

20 floating spring. It is to be noted that the above-
mentioned two floating bushes also have a supporting
function for supporting the.second base to move or swing
vertically relative to the first base.

That is, the second base is not supported by a

25  rigid construction (rigidly) on the first base, but is



Furthernore, in an disk such as DVD that is required higher accuracy in
writing and/or reading information signal, a |ight beam from a pi2ckfpB raest
be irradiated to the disk surface with hi gh accuracy, and a 10 reflected
beam by the di sk surface nust be received with high accuracy. Therefore, an
angl e between the disk surface and the I#bht beam nmust be limted nore
strictly. However, there are usually deformations such as warpage and
bending to a certain extent. Therefore, 15 considerably conpl ex
constitution_is required in chani sns such ,as an_optical pjckup feeding
mechani sm a&&ls%'iegg Cﬁufrﬁﬂrﬁgeﬂ%%aﬁﬁsﬁjo i#jrod?‘rtdé?n tP%i rfr?'Fskaé‘S?t MG an
angl e between t.he di sk surface a a l.ight heamin keeping up with

def or mat i onpld‘fnlttﬁe%&i%?%ml?@%l E’yl g%t%ed'l@g‘d'&)é Bt ior%rts‘eoﬂaé‘kﬁln&f e YPiSesent
invention to_ achigeve effectively hoth_of absorbing vibration input from
out si de and ré%?ﬁ?k?%iBPﬁpkoﬁ: yfﬁ%aﬁé%%répégaﬁyEFH%aFFBn ey
turntabl e si mul taneously, in an optical disk drive. whereby disk |oading
operation, SBTGRER -rot at i n§SoFerER Ot andtBrR% uphe e kfsPEr Mikgadienst iton

10 2 4 F E B 2005 can be perfornmed by two notors, furthernore, to limt
strict Py anvwRdghe ther widi aade sk dUkYacks anyrasefghenbbamalbsokdesi iy up
with deformati on of the disk. To achieve this object, an optical disk drive
5 clai med i #h€l aidATPigg t Heeralpt $ cat fod (Héwe naprevenieddr r §domo asiamofirst
aspect of the present invention) has a turntable for rotatably supporting
an optical #rgasignrept ddgleqrilokirdorthe i fingt abaaeatei gmalet paatsopti cal
di sc rotatin% on the turntable or reading a data signal recorded 10 to the
opti cal di s&heasgicordpbasieve Thidshamsiags ftdva trdhienglurad idgthiycalf gibek Wi sk
bidirectionally between the inside circunference side and outside

ci rcunf er ende iziedeanf behémppoiveal wditdc remmecd dioslshloakdiang vedhratiisom.f or
noving an optical disc bidirectionally between a first position at 15 which
the opfical disc is abovéhemmotrer,nt Bl esuppartisecdhd pescbhdn wisavhiseh t he
optical disc is outside the disk drive, a first base conprising a base
frame of thé&hditskitrcar, faodta srecehd Bissthavisg diishosectidierghget e
turntable and a first notor for rotationally driving the 20 turntable, and
t he optical dpimpkug amhhErckfpedibyeimgchani sty gbdsablientws nedijake hase

di sposed between the first base and the second base, being supported to

nmove or swi mgleedviecapdyitidmsi et t @ochpenkntst dasehandisdppPBisag anle
second base through an elastic body. D sposed on the 25 first and/or second

base are: askeaddn®pade weitireichathe Mllekting? rarkyeE & 2008 Licohlvigagesai d
di sk | oadi ng nechani sm a second notor that
15 Compared with a conventional disk drive in which the
components are supported by a rigid construction (rigidly),
it is therefore possible to require less precision in parts
manufacture and assembly, and productivity can therefore be
improved in the manufacturing process.
20
DISCLOSURE OF THE INVENTION
In an disk such as DVD whereby high rotation
speéd is required (in DVD, for example, required rotation

speed is approximately double that of a conventional CD)

25 because of high recording density, also required higher



can be driven in forward and reverse directions for supplying. drive power
to the Lgading drive nmechani sm and pi ckup drive nmechanism and a 2ri VEB 200
power transfer path 5 switching mechanismfor switching the drive power
transfer path of the second notor between a path transferring power to the
| oadi ng drive nechanismand a path transflerring power to the pickup drive
mechani sm .Thus conprised, noving the optical pickup, raising or |owering
the turntabl'e, and 10 noving the optical disc can be substantially

cont i nuousl Eerforned in this sequence by driving the second notor

conti nuous| $CFRTECY r iR dWFLELR8n R4 ¥ ati A ithedd iy@madtiicons sdamade
performed in reverse directjon in reverse sequence substantially

cont i nuousl §h5§e§PF§y ngtthel SediE 15emstEd veontPnubikTgtien r et sanagfe t hi s
first direction of rotation. According to this constitution, a separate
second base9F&athysishpperced shegebiyrst base such that the second base can
nove or swwng in a circular path vertically 20 together with the

i nt er nedi ate base rel HRpde Fget herFangenppse. oA sthmgl eomiior gtthe 2 is
above-noted second notor) can al so be driven continuously forward (in a
first &irectMphogedr dnatSush) ardiskthe appediet erdihighi speed rroue dtiher
optical pickup, raise or |ower the turntable, and nove the 25 optical disc
subst ant i al "9rdent BngaH ythat t hss resguieece higert FcER2095iA2wariting
substantially continuously in reverse direction in reverse sequence.
Therefore, Bpd/asertdarding detfoaukitignt heignsk), i niter ter encer deiveen tohe

di sk and the turntable w thout necessity to nove the disk in the up and
down 5 diredepban sheo flicatiingoagidn et troy seéthen{shatpatt bepgbsksonrche
turntable and to release it therefrom by utilizing a notion of noving or
Swi ngi ng i nsehendp hadedowo dittect ifirdthe lsesendhhase reuatedeMt hhiikd
turntabl e against the first base. In this case, the optical pickup noving
10 opéPati oalashiécitynt ablthatai sibg, or lrelertivglaper agdon andupbe raii sl
transferring operation are perfornmed by one notor. Therefore, wth a first
nmotor for robvastigutbent uast shhe, akt the eapakl eref 2qperating the disk drive
totally two notors, and of reducing nunber of notors to use, then the 15

construction of the drhye sejbrke PREE Hatlld | £d.LuEWHERETOF Sratds t BinS
case, the internediate base is supported on a first base such that the

i nt er medi at @1 BRSEhLEBBOADYE PEoFIHBE WeEh mahly otgkat h¥e1bast %miaioh%ht*%ase,
and the second base is supported by the internedi ate base 20 t hrough an

el astic bodyndAaseihmobns, t hensr@poré) ngiof tde Jatannpdiale bage t e mve
or swng vertically relative to the first base and the“el astic supporting

of thessecoagdrbage eas hemarfiordress sepatatiely . pd e £y, g fhex! biskity in
determning the elasticity of the supporting portion for 25 supporting
el astical |l ycéheesecond pasei iy @Manged, skBond base. That is, the
turntable is to be disposed at an off set position to (a
position out of) the center of gravity of the second base
to a certain extent. When the turntable disposed at a
20 position out of the center of gravity rotates, this
rotation may possibly generate vibration of the second base.
More specifically, in the.case the rotation speed of the
turntable is high, the accuracy of writing and/or reading
of information signal is greatly influenced by the

25 vibration.



2 4 F ~ B 2005 13 conparison with the case where the internedi ate g?ﬁg IS
not provided. As a result, it is possible to achieve effectively b & 2005
absorbing vibration .input fromoutside and restraining vibration may be
generated by rotation of 5 the turntable sinultaneously. Further, in an
optical disk drive clained" in claim2 of8the application (hereinafter
referred to as a second aspect of the present invention), based on the
first aspect of the present invention, the internediate base is 10 di sposed
inside an opening in the first base, and is supported so that it can sw ng
vertical ly pivoting arBundP¥iRr entiot heeebtaisl athee tvdbirlad ifoirr stmdyasedet he
first base conprises thereon a cam gear disposed near the other end side of
the inter nedieter sk, B4 dtbam gedatian npbn the 15touhshabeesur fiace is
t hereof a cam channel for raising and | owering an other end of the
i nt er nedi at @UsESERERI thelgsdaati righadrfi has thisodh astippo thaisn gy et migsdr £ gt gear
set containing a plurality of gears including a final output gear. The said
final outputSUpPartst tihe | cedioryl dibase gear 2thesetfiongagesmsn oty Siklgvd eet h
part of the camgear to rotate the cam gear and thereby raise or |ower said
ot her side @fel@fd viedter nkolv at elbaséciAycor ditmat t 0ishi s regastivelti omatde
camgear is rotated by drive power transferred fromthe | oading drive 25
gear set, amsgippio tdingercaerat igiude cof) .t he. i nt er medi at e base 2 4 FEB 2005
14 is raised or lowered in conjunction with camgear rotation. As a result,
the intermedi ate base Tmat( tisr eflogn the seeandelase 8FS@hkShrIWNG Mp oI
~down to the first base pivoting around the one end side of the second base
That is, tilseemplemddadn swiohy opRIsH itomt0fi 4 hesduit:aidredi s hass; t he
second base (accordingly, raising or |lowering operation of the turntable)
and the disﬁntrmmﬁﬁwﬁdmmammwwﬁii@@aﬁqﬁgpegﬁ@bgﬁgt@Mnongigggqg (ggg sgeond
notor) in linking wwth each other. 10 Furthernore, in an optical disk drive

clai mad in dhpomtanef the appkifahkonchbergipgtisityeflsrraddo s, A third.
aspect of the present invention), based on the second aspect of 'the present

invention, kheppiefinge rfcHdiei sutehde g8aboRast t¥fe th&-GRAM gL 35 S8EN i N

i
| ongi tudi nal section 15 is-an arc or a |1ne approaching said arc. This arc

fol lows a patbsel Veldd catoclagUl aniRRbLAN thraioh ybi chsthedf inal, output
gear of the loading drive gear set travels in conjunction with the Swnging

movenent of efectAVRIFRHALE POSE s SO 8LPGtE8nt BhSuEoRshid Wiy qd Ne

final output
and restraining vibration generated by rotation of the

15 turntable simultaneously.

However, in the optical disk drive of the prior
art 2, floating bushings supporting respectively right and
left portions of one end side of the second base must have

. simultaneously the rotational 'fuﬁction of su?porting the

20 second base_rotationally to the first base. Therefore, the
‘floating supporting mechanism must be designed fo have high
elasticity (that is, relatively hard supporting
constitution) more than a certain extent, and a range of
determination in relation to elasticity is limited. That

25 is, it is difficult to determine the elasticity of the



gear of the |oading drive gear set reliably and snoot hly engages the
out si de -gear part of the cam gear when the final output gear swi np$ REB Q005
down in donjunction with the swi ngi ng novenent of the internedi ate base. 25
Furthernore, in an optical disk drive clained in ~ ~ EE B 2005 15 claim
4 of the application (hereinafter referret to as a fourth aspect of the
present invention), based on the second or the third aspect of the present
invention, a protrusion is disposed to said other end side of the 5

i nt er nedi at an hi.s. .ot her end.side.of the internediate ba IS
posi ti oned 3—”&?@?&% fﬁggogi;@guﬂec DTS r%%@nﬁlﬁ r?gecaf’rt‘gsﬁacgr?annel
in the cam gear,., According to this constjtution, yertical positioning of
the other end siie g%rfheqﬁarﬁeerﬁ%dia&t es"b]a"sag’]lﬁ) gﬁgthe?’Ose?: ndObH 5% he
first base is_reli.abl et.erm ned by engagenent of the this protrusion and
cam channel .E%'FI‘?&téHﬁlX’i Soqtg’ &gs%?érl?%g‘énﬁgg’éagéeﬂr aPeRy &P aytenide
machi nery conponents on the fiyst base wth those on the second base 15
Fur t her nor e 2%n EﬁsgﬁﬁFEéPgdi%kbﬁ??%%ncl%ﬁqﬁﬁﬁﬁgﬁ(ﬂhﬁ nfstatipRe @ppltheati on
(hereinafter referred to as a fifth aspect of the present invention), based
on anyGne oftUfRéaddEosdmid tameotsdi-h aspects of the present invention, the
di sk | oadi ng nmechani sm conprises a tray drive gear for 20 driving the tray
on which a disk is pl &c&Fhevrererheipnt @k medhi 3k e e 8@ nB¥Ddowmear dso a
specific position relative to the first base, the outside gear part of the
cam gear end&§EdreNe thhghelFivacgeaacyAcchbhdi my ittdnhi sandgsri t wtdaghing he
tray is 25 driven after the internedi ate base has (therefor, the 16 2 4
F E B 2005 daenaasisa assonabs) dpodightelieanudgotown frishurhembiststbebase.
Accordingly, it is possible to avoid reliably the interference between the
try (the di $kyragidaterde tarhhabdd skwhair faee t withs hdrdhveac¢thatyi sandhen t he
disk is 5 transferred). Furthernore, in an optical disk drive clainmed in

10 reflected beam by the disk surface must be received with

high accuracy. Therefore, an angle between the disk

surface and the light beam must be limited more strictly.
However, there are usually deformations such as

warpage and bending to a certain extent. 'Therefore,

15 considerably complex constitution is required in mechanisms
such as an optical pickup feeding mechanism and disk
clamping mechanism, in order to limit more strictly an
angle between the disk surface and a light beam in keeping
up with deformation of the disk.

20 It is therefore a primary object of the present
invention to achieve effectively ©both of absorbing
vibration input from outside and restraining vibration may
be generated by rotation of the turntable simultaneously,
.in an optical disk drive whereby disk loading operation,

25 disk rotating operation and pickup transferring operation



claim6 of the application (hereinafter referred to as a sixth aspect of

t he present invention), based on anyone of the. second to the fif2h BEREHHs
of the prlesent invention, 10 the pickup drive mechani sm conprises a feed
rack for noving the optical pickup, and a rack drive gear set conprising a
plurality of gears for driving the feed t8ck. After noving the opti cal

pi ckup to an inside circunference edge position of the data signal
recording area of the optical disc, the 15 feed rack can be noved to a
specific posjtio farthgr to tgﬁyiQ?ide circunference side of the disc. By
moving to t K% sggci??ﬁ BELRE] dY attihe MoK Fe cLfPEGRPEREREe sfdle kit
engagi ng the dr.iy ower transfer path sw tching nechanism the second

mot or dri ve SO &S PRI L5 tHe TWE i theh & S5 cHTIRGE RR% & oL i fesup
drive nmechanismto.a path transferring power_ to the |oading drive
nmechani sm By rr]?t?\ﬁprjrd‘ MEmeditd %qu‘&%sqﬁ ithe ftithre inside

circunference side to _the outside circunference side of the disc and

t her eby di sengagi ng f 'ém 2RBLEVEVEbbherPieghsf ern p&ptisigl clinly Xrive
mechani:sm the second mptor drive power transfer path is 2 4 FEB 2005 17
swi tched frGmedmest Aot Cardftedr iafy tisnarrld aatd aroadiens idvd fee mecdermd to a
path transferring power to the pickup drive nmechanism According to this
constitutiof® tA& i Vdysdnerspectansfertipat Prefsemie davendion) orhasn de
automatically switched as a result of the feed rack noving to this specific
posi tion totiuratiehdiedeferr ckotatabty siuppafting dinskoptiierlmodisng, t hm
optical pickup to _an inside circunference edge of the data signal recording
area of theoP§ieptli dickdips £oramt idgaion avata hed gredd traacda peic £ amddi s
specific position toward the outside circunference side of the disk.
Therefore, tR&agpagavnofhel turetaitlicalr pieakdipd @r dessdisigyrsd gnad cardkd he
switching the drive power transfer path of the second notor are perforned
in |iaRed 15ownitthe eaphicthedilsr,dra vpngkope dumitver fédisaskesondordtiving
Furthernore, in an optical disk drive clained in claim7 of the application
(her ei naf t ettheef eptddatio @d ckupev énitch raspsenadfl yt heqimwesent HHw enitr Side
based on the seventh aspect of the present invention, a regulating rod 20

retract abl ecirenmtfeeecackers ol ainde ¢t s sposedcupnrbhenseconidase, @anpd a
positioning hole that can be engaged by the regulating rod is disposed in

the internedpateabastisdheahi@ed rackk engagesqt ke dreaulsit i fgr M sdviAgN dd
noves fromthe one end side to the other end side of the second base 25 and

reaches a spetitht poisddibiditeetieguhati neetvbn 3 4irdx BpdQ0Bid8 at

15 which the optical disc is above the turntable, aﬁd a second

position at which the optical disc is outside the disk

drive, a first base comprising a base frame of the disk

drive, "and a second base having disposed thereto the

turntable and a first motor for rotationally driving the

20 - turntable, and the optical pickup and pickup drive

mechanism, and an intermediate base disposed between the

first base and the second base, being supported to move or

swing vertically relative to the first base, and Supporting

the second base through an elastic body. Disposed on the

25 first and/or second base are: a loading drive mechanism for



protrudes fromthe other end side of the second base and fits into said
posi ti oning hol e when the feed rack noves further toward the othetdrid e
after enéaging the regulating rod, thus regulates the posiition thereof to
the 5 second base through the elastic ggﬁy, t her eby positioning the second
base to the first base in a lateral dir i on perpendicular to the
direction of feed rack travel. According to this constitution, the

regulating rod is driven to project fromthe other end side of the 10

db | £ . f .ack i .No: d i fi Lt t
The ot her ennteifa Sl 4T8c BRRAACT RV QY PR SRR o oD RREDD, L
in the internedi ate ﬁase and th rebé geterﬁines tQ% | at,er al Qositi%n of
the second bake $8 t KoLV RPer hBdi P& "BESe FP er 8F3r >Fo Fﬁéefg PPPst 85se)

di cul to the djrecti f feed t .. Th b hi
AR (RO D e e R R e st e T

and reliably,engaged w th _correspondi ng, conponents. Furthernore, novipg the
feed rack télFEgpot veenﬂegﬁaé‘lgfn"tf%g%eéorfgrb‘é%epaﬁ’&rzotﬁﬁ‘?%’bn?ﬁ(&gt he
second_base cap pe interlinked ing drive power froma single notor (the
SecondSiiot o 2 LERLPHORRGTER Lo 0T Lo T ke | GBLF aPRBAT RIGPAFATS o
the applicatio hereinafter referred to as a eighth asgect of the present
invention),pBEEe Lok benssq WL OIS RETWRD t AePPFBsERBNPAGERLPEnPOWEL
t heoptical disk drive further . 2 4 F E p 2005 19 conprising a disk,
cl anpi ng meERanthdn LeRAINEhARYVEnd ¢RI HP aftsht Rcdtatdh sk aRFieRrigy
mounted on a position that is concentric with a turntable fixed to a
rotating axP8WeF HOsphRdPéckEPoAr it RegherasPer ThNGt coRPsdsgert BAVENEN a
freely rotating manner, the clanper of the optical disk driving device
bei ng conpr EBedopftigade MicUrn| aifpe¥ing @r pl oi¢dr hgd abiehshdntgbine ansk t he
optical disk with the turntable and a |arge cl anper abutting against an
out er 18er i pevingf thise eptieal disk, cano hhesubatantidl sk ¢oniantigusher
conprises a clanper noving neans for noving the clanper in a direction away
from an upppersarfade bi tihd s usaguBheewney tdrd gingchihg agetdrol dmpdgothe
di sk by the turntable and clanper are released.- According to this
consti tutioppntiniigusdpablie ok 13 iexslti bidtiregtdenaciifon roftaddionect ithgse
war page, with regard to an disk warped to the clanper side, by abutting and
pressuri zi ngpehetliange cahabpepetrdoamadoinnirey eafs eanlionetcdri opednplreve reke a
di sk on which no information is recorded. Thereby, it is possible to
i rradi at e andgnehkectsudetdritgidl 120 beatinfiotbeypbgkuprivindetdesksesunidace
in a condition of

15 motor continuously in reverse of this first direction of

rotation.
lAccording to this constitution, a separate second
base is thus supported on a first base such that the second
base can move or swing in a circular path vertically
20 together with the intermédiate base relative to the first
base. A single mgtor (the - above-noted second motor) can
also be driven continuously forward (in a first direction
of rotation) or in -the oppoSite direction to move the
optical pickup, raise or lower the turntable, and move the

25 optical disc substantially continuously in this sequence,



correcting warpage of the disk, and to limt nore strictly an angle be&@em
an inforgation recording surface of the disk and the |ight beam That H&
even if Ohe disk is warped, it is possible to accurately performrecordi ng
and 25 reproducing information in dealin% with the deformation of 2 4 FFB
2005 20 the disk. Furthernmore, since theldisk drive is provided with a

cl anper noving neans for noving the |large clanper abutting agai nst an outer
peri phery of the disk in a direction away from an upper surface of the
turntable, it 5 i ossi.bl.e to nove the |l arge clanper so as not to hinder
nmovement s of %t hguﬁsgﬁn Iéﬁ’vlﬁﬁ(er FONE 1RURLUS Yoptife alt e asié &dr idi ag tHiared dtn
claim9 of the application (hereinafter referred to as a ninth aspect of
the present TENGEREI FHHIUERSRd o A & hiRo Igrecking oke GRtesagiiing

i nvention, e optical, disk drive further conprises the clanper that is
supported at& Ki okPtemaEereneenbekiers vilhen dhek t andt dblee, turrstah g
menber which one side is made to abut the clanper and the other side of

whi ch i s na¥eétheuibrecespt g trol Bevet hisre i slikk nbonttdte ompa aosi tdawn t hat
is concentric with the clanper, a spring hook that pierces through the

cl amperP anddikgetient.i x&dspo tife ispiioss ifpdleddro ettt liche{ cdlaammertrenditdie
spring nenber being interposed between, and a clanp plate for supporting

t he spring RBokh rEitaltliee &yt ity hebkass 20 shppefted, byt hetidlianml at e
unl ess the turntable and the clanper are in pinching and hol ding conditions
and wher ei nat Retdoanpér mpyimgved sy inkge ngprinnd:hee mipe ranidnidempo sEid- dead e n
the clanper and the spring holder. According to this constitution, the
spring hookthe second base mounted with the turntable  .against the

first base. In this case, the optical pickup moving

10 operation, the turntable raising or lowering operation and
the disk transferfing Qperatiqn are performed by one motor.
Therefore, with a first motor for rotating the turntable,

it 1is capable of operating the disk drive totally two
motors, and of reducing number of motors to use, then the

15 construction of the drive can be more simplified.
Furthermore, in this case, the intermediate base is
supported on a first base such that the intermediate base

can move or swing vertically relative to the first base,

and the second base is supported by the intermediate base

20 through an elastic body. Accordingly, the supporting of
| the intermediate base to move or swing vertically relative
to the first base and the elastic supporting of the second

base can be performed separately, thereby, the flexibility

in determining the elasticity of the supporting portion for

25 supporting elastically the second base is enhanced, in



25 may be supported by the clanp plate unless the turntable 24 FEB
2005 21 and the clanper are in pinching and hol ding conditions, apd Fp@ 2005
spring hol der that is fixed to the spring hook nmay be sinultaneously
supported. It is possible to exhibit 'an action of noving the clanper by
the spring nmenber that is 5 interposed béBween the supported spring hol der
and the clanper. That is, it is possible to nove the clanper in a direction
away from an upper surface of the turntable, by urging force of the spring

menber that is interposed between the clanper and the spring hol der

support ed bfqﬂﬁ??ﬂﬁdﬁaﬂ#iﬁﬂ?ﬂ%LCQﬁﬁtWRﬁPRNQQGi%ﬂ?ﬁ?ﬂﬂﬁﬁﬁ%ﬁ sk by inat
clainmed in claim10 of the application (hereinafter referred to as a tenth
aspect of t k&P i nVeht i dn) FeBrsEd oAtt hdsei gosEiddgecttof adivlgresent
invention, the optical disk drive 15 further conprises the clanper on which
a first magffecdiffin kPt of apbspraingt Nabrasidnspoped ifrom divteciden
opposite .to the turntable of the clanper, and a second magnet that is
nount ed on @R TeRprpining Wherethonhaay drpeyensratoaaddbyhrotgit imnt et
pulling owing to magnetic 20 force of the first magnet and the second
magnet 2unl e$de R@n lghlsdmnd aneousd laper are in pinching and hol di ng
conditions. According to this constitution, it is possible to exhibit an
action of noving the dluaip@r,t hiouganmeptic®b puilsk ngrowengel aimagnein ¢
force of the first magnet and the 2 4 FEB 2005 22 second magnet unl ess

t he turntabkdadimd 2 hefclthepeapmltcanign ndhiergiandthel digireedli tboas. BRI EF
DESCRI PTI ON OFTHE DRAW NGS5Fig. 1 is an overall perspective view of

t heassenbl edegpnidc alspiicsk odt ithe areereditng rivers ipnef, e begeiheditmntrigfsd he
present invention;Fig. 2 isan exploded view of the disk drive;Fig. 3 isar
enl arged vi espefctparf sthé PirgsedrlAFiventd disantienl angegnsient ef ppakt 5 Of
Fig. 2;Fig. 5 isa plan view of an assenbled state ofthe traverse base and
drivelfase dfisploseapt inaliddi skndréopenfhg. i i shepariirak shbagesecin®dn id ew
show ng atypical support structure holding the traverse base to thei5drive
base; Fi g. 7suppotrfridcao petidt ali tSicder seein@nveteNsaoW NgikBe ihgaveisaghase
inclined to the drive base;Fig. 8 isan enlarged vert~.cal section view
ofthe floatbng kushittgfidoft ardhertvaves SehbaserdPFbdse? khRNG 16 PR}V ews
showi ng the operationof a drive nechanismn the opticaf di sk drive; Fig.

ﬂ! s one of cphpmiveensc M dat kagpesadi 0ni 8hokbg %reia‘ée_f‘i?éhéﬂhém R
is one of plan views show ng the25operation of the .drive nechani sm
23 side of the intermediate base, said cam gear having on an
15 outside surface thereof a cam channel for raising and
lowering an other end of the intermediate base; and the
loading drive mechanism has a loading drive gear set
containing a plurality of gears including a final output
gear. The said final output gear of the loading dfive gear
20 set engages an outside teeth part of the cam gear to rotate
the cam gear and thereby raise or lower said other side of

the intermediate base.
According to this constitution, the cam gear is

rotated by drive power transferred from the loading drive

25 gear set, and the_other end side of the intermediate base



z 4 DEB zoo5 Fig. 12 isone of plan views show ng theoperation of fhe
drivenecﬁanisnjFig. 13 isone. of plan views show ng theoperation % {ﬂ%ﬂMS
dri venechani sm 5Fi g. 14 isa sequence of enlarged plan viewsshow ng the
drive power transfer path sw tching operationof the drive mechani sm n above
optical disk drive;Fig. 15 isa sequence of enl arged pl an vi ewsshow ng the
drive power transfer path sw tching operationlOof the drive mechanismn the
optical disk drive;Fig. 16 isa sequence of enlarged plan viewsshow ng the
drive power .t fer it ching operationof t drive nechanjsnin the
optical di sklscrj?%\s/ies;eeﬁ 5@ ?‘P |esrtaeas]eldge% Ip‘%ﬁc@n‘?%r‘gerﬁ“ pt&h W%’&vs’i%tﬁ Whg t he
drive power .transfer .path.sw.tchin per at.i onof, the drive nechani smn the
optical di ska‘é(’j%i ee,sff]llg:.’ rl%‘% s]ef&seeﬂ@ee L a]rsgegtliﬁ% U ewsRP 0P FRNE he
drive power .transfer path swi tching operationof the drive nmechanismn the
optical di sPafT A-RAY T9UPGaiPerfar$R pFantheeFisisdnitrEe HebyRbtRIent
of the trayand tray drive gear;Fig. 20 is aplan view of the optical disk
drivewi th t RSy HoreRe i aefdeitte ofr i the FFecond basgpl afhateviof tie
optical_disk drive25with the tray noved outside the drive; 2 ~4 FEB 2005
24 Fig> 22 VETH G Fvere p@Bﬁr#é@PsW&M% t HeteirBRdEa hapibag emesishntlsen of
the optical disk drive; Fig. 23 is_a section view through line Y23-Y23 in
Fig. 22; 5 FSFonsh hasey RerrrAEngby: t ReleaRvgear lemeriing dmams evhanf sm
Fig. 25 is a ,side sectjon view through |ine Y25Y25 in Fig. 24; Fig. 26 is a
side sectioff b tREBRGR) i aRAYEND Wiek ntrrysfearipgy. opgratiansiatee
section view through line Y27Y27 in Fig. 24; Fig. 28 is a side section view
t hrough | i n®@S¥LOVIRd i ene 2motes Fitdie 23edandy parerhl iverkiindaingecitilon
vi ew showi ng the tooth profile of the camgear; Fig. 30 is a plan view of
the feed ra@echf otherdri ve nmechanism Fig. 31 is a side section view of the
feed rack 20 through line Y31-Y31 in Fig. 30; Fig. 32 is a back view of the
feed ddéck; Fig. 33 isFardbetrimoresi eim oint bptiecetl daek thrioeghcldineedy3ih Y33
in Fig. 30; Fig. 34 is a section view of the feed rack .

- claim 3 of the application (hereinafter referred to as a

third aspect of the present invention), based on the second
aspect of the present invention, the profile of the outside
gear part of the cam gear as seen in longitudinél section

15 is an arc or a line approaching said arc. This arc follows
a path of wvertical circular motion through which the final
output gear of the loading drive gear set travels in -
conjunction with the swinging movement of the intermediate
base.

20 According to this constitution, the final output
gear of the loading drive-geaf set reliably and sﬁoothly
engages the outside gear part of the cam gear when the
final output gear swings up or down in conjunction with the
swinging movement of the intermediate base.

25 Furthermore, in an optical disk drive claimed in



25 through line Y34-Y34 in Fig. 30; 2 4 FEB2005 25 Fig. 35 isﬁ?-ﬂﬂ3§E5
section wiew of the trigger lever through line Y35-Y35 in Fig. 36; :

is a plaﬁ view of the trigger lever of the drive mechanism 5 Fig. 37 is a

vertical section view of the trigger Iever t hrough line Y37-Y37 in Fig. 36;

Fig. 38 is a plan view of a rocker leverl®f the drive nechanism Fig. 39 is
a side view of the rocker lever 10 through line Y39=Y39 in Fig. 38; Fig. 40
is a side view of the rocker Iever t hrough |ine Y40-Y40 in Elg 38; Eggh_41
is a side vi f the r ker ever t hr ou line Y41-Y41 in Fi ig

42 is a plaﬁ?L &N Foaﬁﬂ ﬁQRR%OQﬁ?gﬁéeapﬁgéeﬁeéﬁﬁﬂﬁﬁﬁék#% agi;k? a

si de vi ew of th rocker ev through line Y43-Y43 in Fig. 42; Fig. S

a schenatlcfngﬁpof agPet %ﬁ fidye %r§§§P§|nFH§e8t58§ pPT?%¢rmﬂn fthﬁ di sk
cl anpin nechanr m of e drsk rive, Fig. 44Bis a partially sectiona

Vi evrr/pshgwl ng Banccrﬁ nEE End- b Qi RFRESHi PEOrERA  PRESENsk byvemeiomsk a

nechanls . : : i
cl anpi ng protrugaon is disposed to said other end side of the

5 intermediate base, and this other end side of the
intermediate base is positioned vertically as a result of
this protrusion engaging a cam channel in the cam gear.

According to this constitution, vertical
positioning of the other end.side of the intermediate base
10 and the .second base to the first base is ‘reliably
determined by engagement of the this protrusion and cam
channel. Thereby, it is possible to engage accurately and
reliably machinery components on the first base with those
on the second base

15 Furthermore, in an optical disk drive claimed in
.claim 5 of the application (heréinafter referred to as a
fifth aspect of the present invention), based on anyone of
ﬁhe second to the fourth aspects of the present invenfion,
‘the disk ioading'mechanism comprises a tray drive gear for
20 driving the tray on which a disk is placed. When the
intermediate base swings downward to a specific position
relative to the first base, the outside gear part of the

cam gear engages the tray drive gear.
| According to this constitution, the tray is

25 driven after the intermediate base has (therefor, the



25 Fig. 45A is one of partially enlarged secti onal 2 v Fps ZooS 26 views
I n serie% showi ng a di sk cl anpi ng operation of the clanper for ebethBﬂ@Ea
basi c pri/nci pal of the disk clanping nmechanism Fig. 45B is one of
partially enlarged sectional 5 views in series sYiow ng a disk clanping
operation of the clanper; Fig. 45Cis oné éof partially enlarged sectional
views in series showing a disk clanping operation of the clanper; 10 Fig.
46A i s one of graphs for explaining results of correction of warpage in ah
di sk through pressyre of tfhe clanper to.the disk; Fig. 46B is qgne of graphs
for expl ai nisﬁg:orr@tha[sse o‘?i%%r}ll%%)[ i Bﬂstl%ﬁiﬁa&é’uPﬁi dg’ & SRRyt B¥Essur e
of the 15 clanper t9 the disk;, Fig. 47A is qne of sectional views in series
showi ng a diP&e %l an%‘f:ﬁﬁr&ﬁ@fg&ﬁ’i'or? f1 h@°SSadsr r 2BRpRarsitdgd vhakhe

rincipal of the disk clanpin
P P interference gg%wé%n the try (the disk) and the turntable,

when the try is driven (that is, when the disk |is
5 transferred).

Furthermore, in an optical disk drive claimed in

claim 6 of the application (hereinafter referred to as a

sixth asbect of the present invention), based on anyone of

the second to the fifth aspects of the present invention,

10. the pickup drive mechaﬁism comprises a feed rack for moving
the optical,pickup, and a rack drive gear set comprising a
plurality of gears for driving the feed rack. After moving

the optical pickup to an inside circumference edge position

of the data signal recording area of the optical disc, the

15 feed rack can be moved to a specific position farther to
the inside circumference side of the disc. By moving to

this specific position at the inside circumference side and
engaging the drive power transfer path switching mechanism,

the second motor drive power transfer path is switched from

20 a path to the pickup drive mechanism to a path transferring.
power to the loading drive mechanism. By moving from said
specific position at the inside circumference side to the
outside circumference side of the disc and thereby
disengaging from the drive power transfer path switching

25 mechanism, the second motor drive power transfer path is



nmechani sm 20 Fig. 47B is one of sectional views in series showing a disk
cl anpi ng.operation of the clanper; Fig. 47C is one of sectional Vqu%EWbMS
series showi ng a disk clanping operation of the clanper; Fig. 48 i's a
perspective view show ng a basic 25 constitution of the disk clanping
mechani sm of the disk 2 ~F Es Zoos 2¥7drive; Fig. 49A is one of
partially enlarged sectional views in series show ng a disk clanping
operation of the clanper for explaining a bas:f prircipag of the d:sk_S
cl ampi ng mechanism, FiLg. 49B is _one _of partially enlarged sectional views
in ggri gs sﬁ&’ﬁmtﬁgle&l d%g?mclaanﬁiaﬁg 0 E?%gf-%ﬁrb?*gt ROV Tanper ; the g Loprting one
of partially enlarged sectional 10 views in _series shomﬁn% a di sk cl anpi ng
oper ati on of*ti{& E&ﬁ%ﬁ@ﬁ?“ﬁﬁi S0t bhansfephtRgaPPyeEniar f&¢ sHctkuma

drive mechanism.

According to this constitution, the drive power
5 transfer path of the second motor can be automatically
switched as a result of the feed rack moving to this
specific position to the inside circumference side of the
diSk after moving the optical pickup__to an inside
circumference edge of the data signai recording area of the
10 optical disc, and again when the feed rack moves from this
specific posicion toward the outside circumference side of
the d_isk. Therefore, the operaticn of the.optical pickup
for reading signal and the switching the drive power
transfer path of the second motor are performed in linked

15 with each other by driving one motor (the second motor).
Furthermore, in an optical disk drive claimed in
claim 7 of the application (hereinafter referred to as a
seventh aspect of the present invention), based on the
seventh aspect of the present invention, a regulating rod
20 retractable from the other end side is disposed to the
second base, and a positioning hole that can be engaged by
the regulating rod is disposed in the intermediate base.
The feed rack engages the regulating rod when it moves from
the one end side to the other end side of the second base

25 and reaches a specific position. The regulating rod



views in series showi ng a disk clanping operation of the clanper ima FEB, 2005
nodi fi ed. enbodi nent of the disk clanmping 15 nmechanism Fig. 50B i s one of
sectional) views in series showi ng a di sk cl anpi ng operation of the clanper;
Fig. 50C is one of sectional views in series showi ng a disk clanping
operation of the.clanper; 20 Fig: 51 is bsperspective view of the disk
drive showi.ng an installed state of gears to the traverse base; Fig. 52 is
a perspective view of the traverse base showi ng an state wherein | oading

R Sl Tl e BB oS
PVENTI ON 5 FHEG. prsir PRt oRbBdrERi BN e He PReBent'a rand | BACkr @oves |
Cosor | bod DU el erenge o Lhe eocompam g [Lgures, P e
embodi ment _EHNE G ERE | IR AT ESS 2058 BAS SHBPOASHETFER 8D (e di sk
drive %Pomnsggoﬁggbgéeeﬁﬁtgigg'tieagﬁéttic bédy, thereby positioning
the second base to the first base in a lateral direction
perpendicular to the direction of feed rack travel.
According to this constitution, the regulating
rod is driﬁen to project from the other end side of the
10 second base as result of the feed rack moving beyond a
'specific position to the other end side. The regulatinglrod
thus fits into the positioning hole in the intermediatg
base, and thereby determines the lateral position of the
second base to the intermediate base (therefor, to the
15 first base) perpendicular to the direction of feed rack
travel. Thereby, machinery components on the first base
and those on the second base can be precisely and reliably
engaged with corresponding components. Furthermore, moving
the feed rack to the other end side of the second base and
20 positioning the second base can be interlinked using drive
power from a single motor (the second motor).
Furthermore, in an optical disk drive claimed in
claim 8 of the application (hereinafter referred to as a

eighth aspect of the present invention), based on the first

25 aspect of the present invention, theoptical disk drive further



are enlarged views of parts of Fig. 2. As wll be known fron1the§?0gi ures,
an optical disk drive 1 according to this preferred enbodi nent 1 dﬂg?@§es
a drive bPase 10 as the installation base for najor conponents of the drive
1, a traverse base 20 as the support base for supporting the mgjor part of
the disk drive's drive mechanism and a 1%ternedi ate base 80 di sposed

bet ween the two base nenbers 10, 20. 20 The overall shape of the drive base
10 and the internedi ate base 80 are substantially square franmes when seen
in plan view. The internedi ate base 80 is_assenbled to an internal space
10H i n the GPMPEL1FARE 20C F%rFHé@PIPﬁem@FQ@@#§@ B&e PAGchdngssagbl ed to an
internal space 80H in 25 the _internedi ate base 80. 29 2 4 F~a 2005 It
shoul d be nBPediRHagRt RBLdFRYe Bake YD1Chr dFerOENESSe OZ0 2aPp@stifdon

i nternedi at e, base correspond respectively to the first base, second base
and i nt er nedPatelpaSencrpthe wéconpatiyrngablai fixesl Acdisscoieddngs t he
data storage nmedium such as a Digital ~Versatile Disc (what is called DVD),
i s placed oRXaSt PAyassPipdiRi sogiosk @iithe alclimperr &nads5 itsr supportseda di sk
pl aced thereon bidirectionally along the frane of drive base 10. The path
of theStrayiBsaj §rgpdgorakagdngesannerki ghelelamped Rifgth2 apdiicedi cated by
the arrowin Fig. 2. Thus, when a. disk is renoved frominside the disk
drive 1, theisksdriyinpedewdcet heingagosbrisadebs di agmtalally cdawpsar d t o
the left as seen in Fig. 1 and Fig. 2, and when the disk is |oaded (is

i nserted) ffom punchdngi and hhéddingk adpireeihitysotthant Hianer5 etiyavelfs

di agonally upward to the right as seen in Fig. 1 and Fig. 2. It should be
noted that the sptiécel thekdiwskhdtheethrhtablehiaakd wheatigekclthgker s, the
tray 55, is renoved frominside the disk drive 1 (the diagonal |ower 20

| eft side iabftgsnglagadn®y ba beteaf peripabenr ed theaspitheafir aakxgf the
drive 1, and the side of the drive 1 to which the disk is inserted (the

di agonal uppkereighthsi deéskndrige. fhrahdr2ronprieeeatt en anpker nedihg as the
back of the drive 1. The top and bottomof the drive 1 as seen in Figs. 1
and 25 2 arreahsofoefrovefgt ehbereahber as khaitreptasd BRLLOFrom an

upper surfa;e of the turntable when the pinching and
holding the disk by the turntable and clamper are released.
According to this constitutioh, it is capable of
15 exhibiting an action of correcting warpage, with regard to
an disk warped to ‘the clamper side, by abutting and
pressurizing the large clamper to a proximity of an outer
periphery bf a disk on which no information is recorded.
Thereby, it is possible to irradiate and reflect the light
20 beam of the pickup to the disk surface in a condition of
correcting warpage of the disk, and to limit more strictly
an angle between an information recording surface of the
disk and the light beam. That is, even if the disk is
warped, it is possible to accurately perform recording and

25 reproducing information in dealing with the deformation of



2 4 FEB 2p05 30 sides. A pair of right and left internedi ate base support
portions.11 are disposed at the back of the drive base 10 (at the2toprpixdst
in Fig. 1 and Fig. 2). Shafts 81 5 are disposed to protrude from both side
of the rear end of the internediate base_80 respectively. Each of the

i nternedi ate base support portions 11 i s2formed to a semicircul ar notch
opens upwardly. The shafts 8l are fit into right and left internedi ate base
support portions 11 10 respectively, thereby, the back of the internediate

base 80 is 0 su hat it can_pivot _in a.vertical direction to the
drive base ic ce(#%]?i ngcﬁtc])u PSS e nEhEhd( ‘?}Fjg‘.’QS)lsbé?%‘éHSQChe
centers of I{i%ht and |eft Lnternediatg base suggort p&rtions 11 (that
is, between ceht SFENBETT MPVARGhtMeHRE | EPF SRR 1Yhe larpe 1Sl ed

that a bias hani sm urges the shaft 81 to the support portion 11 is
provi ded at ag"r?r&&df‘gr \?ﬁ@gﬁ‘isfty, 2R o OGP RET R &I h Oifnt EF‘ﬁedﬂdéFE biRe a

support por%tpns_ll, S0 as %o revent the shaft 81 fit into the 20 support
portion 11 fEHRCEIAhFGRY . ?P@r%ﬁv@pp§r(ﬁ&ﬁ§§Qﬁn%5 §RBover nitakileymekt on
an inngﬁ peniphez%ﬁ_f the front Eortion of the drive base 10. Wile, a
protrudi ng pifed® Ioste i BAVRgLRRoLAEGENFIAMREY) 5§ @fobPledo dtinder
correspondi ng portion to the positioning 25 groove 13, on the front end of
the int er redPdegep4se ofp the travr E B 2005 31

Furthermore, in an optical disk drive claimed in
claim 9 of the application (hereinafter referred to as a
ninth aspect of the present inventioh), based on the eighth
10 aspect of the present invention, the optical disk drive
further comprises the clamper that is supported at a
position that is concentric wi%h the ﬁurntable, a spring
member which“one side is made to abut the clamper and the
other side of which is made to abut a spring holder that ié
15 mounted on a position that is concentric with the clamper,
a spring hook that pierces through the clamper and that is
fixed to the spring holder with the clamper and the spring
member being interposed between, and a clamp plate for
supporting the spring hook, wherein the spring hook is
20 supported by the clamp pléte unless the turntable and the
clamper are in pinching and holding conditions and wherein
the clamper is moved by the spring member interposed
between the clamper and the spring holder.
According to this constitution, the spring hook

25 may be supported by the clamp plate unless the turntable



The protruding piece 82 is fit into the positioning groove 13, thereby, the
i nternedi.ate base 80 is positioned accurately to the drive base 104 FER 4085
right and | ef t direction, further, vibration of the internedi ate base 80 5
and the drive base 10 in the right and left direction is restrained. A
notch 21 is fornmed respectively at each Back corner and a frent corner of
the traverse base 20. Wiile, A catch 89 (bushing catch) corresponding to
the notch 21 is 10 provided respectively at each back inner right and | eft
corner and a_f t inner corner .of the .internediate base 80. An elastic,
typically r%“b%%%f&ﬁ%erzé‘r(% |thtf?%{bcm9ﬁi%<§i halging jqandiddeaansotasid 21,
t hereafter, %_settLe sﬁgft 29S.inserts_into the bushing 29 is fit and fi xed
to the bushing 5 c4t% C@é%erTEFé'ra&b viS thekqd herdee e D heekuiiorhed by
means of threeuﬁ&§hin S .29 so th tcihe traverse base 20 can float (is
supported i & (?éﬁcg’gslcyor'?d%ﬁpio& eG el at% V&S tRPIHd Jintter ediidrie mase 80

Wi thin a specificr %E;Ihat is, wwthin the flexibility of the bushings
29). 20 As SHGWTD r?aﬂg‘i NG FhE Glamprehdh e fpF e arenker ithadyriad
hoIIOM/body.g&Idin '&g%open both ends. Each bushing 29 al so has

rel atively I §§pﬂigsf\rget Lrgens tthen ¢ R H s imy perlide 2 @mdanthe29b i n
sequence along the lo axis of the bushing 29, and a relatively snal

di anet er 25 SFEMPIERg péﬁ!\atzgérbéttv@@n RO ithke danpions gdvet sslampe A iFER Z005
32 This fitting part 29c thus fornms a constricted neck between danpi ng
parts 29a aRdTr2ohiofn@way tirempan upmer isuffiace oft Hihe rtavertsdlgs 20 to
be supported in a floating state by the floating bushings 29. Mre 5

speci fi cal | YrI9¢Re Bosisieng 2 hies sprsitrgl Imeghlter & hradt dls 2htefrddyed raver se
base 20 by fitting the outside circunference of the fitting part 29c into
the hol e paPetvrea Bhchicdgmpeunaingg thleatspr2ity iholideer mutpgtorted Ad tHehe

| ower end of the floating bushing 29 is 10 contacted or approached to an
upper 18ur f a€da®of plishi ng support surface) of the bushing catch 89, then,
a fixing hole 89h fornmed in the bushing catch 89 and an opening of the
floating bushing 29 i Fustbetrimomed dachamtdeticThedeakt arivehe lhiixeag jshaf t
29Sis inserted into. the 15 hollow inside of the bushing 29, and the top
of the fixiagashafltd icf fthei appltibatient | @dredieaFHer0frd ferbashi §gagatch
89. Thereby, the floating bushing 29 is fixed between a head 29T of the
fixing shaftef85 asgdetheoliushengraspper tiniientden)§9base@ Bratetes eilddi@n
floating bushing 29 installed in the notch 21 of the traverse base 20 Is
fixed to thespashi ngf caheh H%adnt henvikingriedi atge bagpe 18Q1 Agi §eS & iRed
above, the traverse base 20 is supported (in a floating condition) by the

i nt er irBdi at fubahert wcoyghiddie tihe eelbh@ald nth 2R DEENENGS 2% magnet is

mounted, a clamp plate that is disposed in a direction
opposite .to the turntable of the clamper, and a second
-magnet that is mounted on the clamp plate, wherein the
clamper is moved through mutual pulling owing to magnetic
20 force of the first magnet and the second magnef unless the
turntable and the clamper are in pinching and holding
conditions.
According to this constitution, it is possible to
exhibit an action of moving the clamper through mutual

25 pulling owing to magnetic force of the first magnet and the



2 4 FEB 2005 33. Preferably, the traverse base 20 is assenbled to_the

i nternedi,ate base 80 by way of bushings 29 such that the term'naIZﬁaFEB(w15
the second danpi ng part 29b contacts bushing support surface 89f with a
certain flexibility when 5 in a normal state wherein only the normal weight
of the traverse base 20 and conponents mbént ed thereon acts on the bushi ngs
29. When vi-bration is applied to the disk drive 1 when the drive 1 is in
use or during manufacture and 10 vibrating force is thus applied causing

relative no t n e driye hase 10 .and t erse base 20, the

danpi ng act?é%%%g?cg%ﬁg‘%?ﬁ H&Ec?gr?prt\é‘%es%%n&: &Fn’@tnidtr)% tHiFT RS e % xihility
limts of the_second_d i .part 29h effectively absorbs vibration
conmponent s Pﬁ&ﬁ%ﬁﬁg 88§g@8ﬂ§1%§ ﬁﬁVﬁﬁéﬁPnﬁrhat is, inthe direction in

whi ch the bushi ng mounting plate 21b approaches the bushing support surface
89f) of the traverse base 20. It should be noted that contact between the
term nal engpﬁf t he second danFinﬁ part 29b and the bushing 20 support
surface 89f SRAEFNPESHRIFRFONt QF eTHE PAWINGS®ssarily a prerequisite for

achi evi.ng this vibratigon danping effect fromthe second danping part 29b. A
gap befween this ternfddl ehd ¥ndafheobesal hg RARFRAGL ISte f ¥dew106f siths y
reduces the vibration danpi ng effect an_anmount equivalent 25 to the gap,
and when t h8SSEMRLPde ﬁﬁ§éﬁ§2t BéflecArivie aceargimg FER 2005 Hnefemmsd at e
base 80 and traverse base 20 exceeds this gap, the vibration danping effect
i s equi val eRPPPELRERENAEN tHRI Preseat vaveptdomit exceeds the gap. Wen the
traverse base 20 noves downward, the 5 bushing nmounting plate 21b noves
away fromthe head 29Figh Ri iisngnsiexptlozed. view bd ujeedierid dofiviehe first
fitting part 29a is fixed to the head 29T of fixing shaft 29S by adhesive,
for exanple, the firsFidangi A§ parten2@agies stiest olfeghaartcs deff drined 2wi t hi n
its flexibility limt. 10 Vibration can therefore be absorbed both by the
danpi A§ effect of theFégretchsdehoemikirgedofriewe offi patrtaary Mg gpart; 29a and
t he danping effect of the conpressive defornmation of second danpi ng part
29b. Extrenely effectFig.vidorisi en rdasorptéwnofamn hussdieb bedli evetde bF

Vi brati on conponents whereby the back of the traverse base 20 noves upward
(that is, sbbh thaverbhe bashi agdnmduitienpagkabd 2he wordTaqdl @S&k Weikke head
29T of fixing shaft 29S) can be effectively absorbed by the danping effect
acconpanyi ng the conpFegsi e idefar parkoalofside tdwtfidst vdanpsRewkagt a29a
within the flexibility limts of the first danping part 29a. \Wen the
traverse basgp28alpgeppupwarst.ruditial st Wi fPpurtié ngrlatse 2B sBDYES tapway
fromthe bushing support surface 89f of the internediate base 80. If the 25
| ower18nd ofirtihie Basend fitting part 29b is fixed to the

Fig. 7 1is a typical partial side section view
showing the traverse base inclined to the drive base;

Fig. 8 1is aﬁ enlarged vertical section view.of
the floating bushing fit to the traverse base;

20 Fig. 9 is one of plan views showing the operation

of a drive mechanism in the optical disk drive;

Fig. 10 is one of plan .Views showing the
operation of the drive mechanism;

Fig. 11 1is one of plan views showing the

25 operation of the drive mechanism;



2 4 FEB 2005 35 bushing support surface 89f by adhesive, for exanple, the
second danmping part 29b is stretched and defornmed within its fl exi2od IFEBY2009
limt. Vibration can therefore be absorbed both by the danping effect of
the stretch deformation of 5 the second danping part 29b and the danpi ng
effect of the conpressive deformation of28he first danping part 29a.
Extrenely effective vibration absorption can thus be achi eved. Lateral

vi bration conponents parallel to the base 10 surface, such as vibration
conponents in the froQL-bacE%girection or gide to side directign of the
“traverse base 20, are atsor bY° | R8T al Olef BHARL | THEHF t FEOMIB i ige
bushing 29 within.its f ibility limt. The floating bushing 29 thus
conpri ses fPﬁﬁ?%ﬁ%@nlgfégﬁﬁhdhaé%bﬂﬁﬁhﬁéPﬁ§“29a and 29b, and the fitting
parts 29c. It is theref.ore possiple to provide_a sinple, space-saving, |ow
cost floating neans tHhad cantSupport®he ehti PéaRei ghewst shewingvertd® base
20, and effectively absorb vibration while preventing the traverse base 20
fron1s|ippiﬁ@eféﬁ&QPtPééFI SULV6F MeIch@@isftien the traverse base 20
vibratgﬁ. As will also be known fromFig. 4 and Fig. 5, a recess 12 of

whi ch the shape of thé&lferi kbt &S i & pagduerca «f ckalasgkdr nebhmt wikavs r ont
edge part of internal space 10H in drive base 10. A spindle 12s is
vertical |y §PSydsed U j@rivie pevesmtcansfenfpabh s swétebing?2 opEre tdent er
boss 31 2 4 FEB 2005 36 of a substantially cylindrical camgear 30 is fit
so that it ©&nthet 8rd ver Bechagd smhils epiovel eptisalTiid skedrémveboss 31 of the
camgear 30 is passed over the spindle 12s, and a screw nenber 37 (stop
screw) is screwed thrddgh al$l ébd bee Sequéhae 3K (Ekhoatiped qoldmr )igiso t he
end of the spindle 12s. The camgear 30 is therefore housed in recess 12 of
drive base SOOWLRE tthe tdpivadpbuerormrrelsfdretpen evasthingerpers t3®mnd
39, that is, the top held by the floating collar 38. As a result, the cam
gear 30 is of shppdrive mechhoidm ve haseobliicaladiwinerieeabl ing the cam
gear 30 to float (in a floating state) within specific limts, that is,
within a range (that F$g.withinghe fédeqididétps i ghisrgédt il 4d oaticng
collar 38). It should be noted that the floating bushing 29 15 and fl oating
col lar 38 shhblingt the |dmivtedpbwerulibenstrirerpatls. skt cBXAFPbSe rd tSoht
resin or other suitable material with a specific flexibility can be

al ternativeby tbheddrlinet hecaghodhnent thaobetpeafiewallky artike; el astic 20
property of the floating support mechani smof the traverse

Fig. 17 is a sequence of enlarged plan views
15 showing the drive power transfer path switching operation
of the drive mechanism in the optical disk drive;

Fig. 18 is a sequence of enlarged plan views
showing the drive power transfer path switching operation
of the drive mechanism in the optical disk drive;

20 | Fig. 19 1is an enlarged .plan view showing the
engagement of 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

25 with the tray moved outside the drive;



base 20 is set so that vibration input into the traverse base 20 from
outside is effectively absorbed and vi brati on generated by rot ati o dtEBt 20
table 5 ik effectively restrained. For exanple, a material of relatively

|l ow 25 elasticity (that is, relatively hard; conpared with that in 2 4
FEB 2005 037 the prior art 2) is selected4as the material of the floating
bushing 29 .and floating collar 38 is selected The camgear 30 is described
in detail next with reference to Figs. 24 to 29. The cam gear 30 conprises

on 5 its outside surfage a urality aof teeth 30g (external, teeth) parallel
to the long axis Lg 01%& %re Zgarﬁsg@:ilr ei’&a‘?ﬁﬁff é’lcaa{?n‘é‘r‘?&hngé'lo“@@%aﬁh% i9p and

~ bottom hori zqnt al, chanqﬁls,33a and 33c, and di agonal channel 33b. There is

al so a snoott PR BRGHNARNITh dthdihe HRF R G iEetH 130G on the out si de
surface of the cam gear, 30. A protrusion 80P for slideably engaging the cam
channel 33 is al so prdvi%ted3atls Fe SaHritoredgevbfthnpudintldmee diZt & Dasian 80
(see Fig. 2 and Fig. 3). This. protrusion 80P engages the cam channel 33 to
support t he fi9ont#26f the internedi ate 15 base 80 by way of cam gear 30 on
the drive base 10. As shown in Fig. 6 and -Fig. 7, the internedi ate base 80
is thu® supported, at Filfe bdtkisyawdladt vigwht odndheefeamhaeargofanthishe
internedi ate base support 11, to swing vertically on the drive base 10. .
20 And the Frdiye pechiagisst the internedi ate base 80 is supported by way of
the protrusion 80P and the com groove 33 of camgear 30 so that it floats
(in a floating state) Fiig-hi2d adspecside beatioft aewi shreughi diee Y25-
flexibility limts of the floating collar 38) on the drive 25 base 10.
Furt her nor e Y2héni dtigr.mdi;at e base 80 is 38 2 4 FEB 2005

~ Fig. 26 is a side section view through line Y26-

10 Y26 in Fig. 24;
Fig. 27 is a side section view through line Y27-

Y27 in Fig. 24;
Fig. 28 is a side éection view through line Y28-
Y28 in Fig. 24;
15 Fig. 29 1is a partial vertical section view
showing the tooth profile of the cam gear:
Fig. 30 is a plan view of.the feed rack of the
drive mechanism; |
Fig. 31 is a side section view of the feed rack
20 through line Y31-Y31 in Fig. 30;
Fig. 32 ié a back view of the feed rack;
Fig. 33 1is a section wview of the feed rack
through ;ine Y33-Y33 in Fig. 30;
Fig. 34 1is a section view of the feed rack

25 through line Y34-Y34 in Fig. 30;



positioned to the drive base 10 in right and left direction by the 24 FEB 2005
above-negfioned positioning protruding piece 82 fits into the positioning
groove 13 provided to drive base 10. The traverse base 20 is thus

supported, at the 5 both back corner and_a front corner by way of the
floating bushing 29 so that it floats (i%5a floating state) within a
specific limt (that is, within the flexibility limts of the floating
bushing 29 and the floating collar 38) on the internedi ate base 80. 10 Note

that the front portion.; t raverse base 20 en es Wth,the
i nt er medi ate base 80,%& 'ek% aﬁﬁe&’I%?%?%O%yV&eWegﬁ?a€¢%gEFbgg?gs-#QW§¥i nt o

a positioni '&%r%%' %' 3510381; Y;g)gifggzgrﬁbn&d&iggt%@ase 80. And, in this engagenent

state, the traverse h the 15 internedi ate base 80 at
4 portions totally. The trayerse base 20 i s thus not supported by rigid
construction (rigidlyy*h ta:h FAt 8r R\R™at BLeusefsdha nere99e®, leNetheofri ve
base 10), bgb IS sgpport d so that it can float (in a floating state) on
the drive b€ PFLVE MERaRiSHe range of the flexibility 'of the supporting
danpi ng nenbers (the floating bushing 29 or the floating collar 38
addi t i gnal ly), througtithe 3'ntér Redieditd asds & Bt iomh@igameitngheetirirage29, 38
can therefore absorb an_ inpact, shock, or vibration applied to the disk
drive 1, théf¥By 3BroNsheringg YHe YR0r d&@ dHa-hd6impact or vibration from
bei ng 2 4 FEB 2005 39

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

drive mechanism;
Fig. 39 is a side view of the rocker lever
10 through line Y39-Y39 in Fig. 38;
Fig. 40 is a side view of 'the rocker lever
through line Y40-Y40 in Fig. 38;
Fig. 41 1is a side view of the rocker lever:
through line Y41-Y41 in Fig. 42;
15 Fig. 42 is a plan view of the rocker lever of the
drive mechanism;
Fig. 43 1is a side view of the rocker lever
through line Y43-Y43 in Fig. 42;
Fig. 44A is a schematic viéw of a clamper for
20 explaining a basic principal of a disk clamping mechanism
of the disk drive;
Fig. 44B is a partially sectional view showing a
pinching and holding condition of the disk by the disk
clamping mechanism;

25 Fig. 45A is one of partially enlarged sectional



directly transmtted fromthe drive base 10 to conponents on the EQ§¥Eése
base 20.-As a result, a disk drive 1 with inproved durability and 2005
resistance to i npact and vi bration can be achieved. 5 Furthernore, by
supporting the traverse base 20 so that_%é floats on the drive base 10
within the range of the flexibility of t danpi ng nenbers 29, 38, through
the internedi ate base 80, it is possible to adjust the relative positions
of conponents on the drive base 10 and traverse 10 base 20 within the
floating ra f.th I a\er, 20, j t se in which the
39831 1D S BUCLIBARE o TR (R0, ok WSl L

conponents are su r Yy construction

n By °a ' £ et ayy i
T part & mmAFARER Aoina ELEaIErY “Rd TS BLARORAN F COF (el ore be |

i nproved in_th nuf acturi.ng process. In this case, since the internedi ate
base is supﬁ%Fﬁggggomgﬁ ﬁ§l§ tically on the drive base 10 and the traverse
base is supported on e i rnmedi ate se 8Q t hrqugh the el agstic body,
it is possible to per%ggnlgﬁé §5pﬁ6¥ifﬁgpﬁ%ﬁﬁﬁé ety Ig%gb%ﬁfpﬁonﬁﬁe
i ntermedi ate base.,to the driye hase 10 and the el astic supporting of the
traverSe ba¥eé®¥§ BY SEFAFSt E EARENiEs FE-SKTIREAEPINT PSrE HOn e ry to
use a sane sgp ort in supporting the swing 25 notion of the traverse base
on the drivé'Ba8ETand the 2 4 F E B 2005 40 el astic supporting of the
traverse base, as it is in a conventional optical disk drive (prior art 2).
Accordi ngly, the desi §h9%afige ¢f OP&sfciPay tér e edlgsaad meatdioniadn to
support elastically the traverse base is not limted, and 5 the flexibility
of design t N&F¥Sf s SEE18E ERRMRESd 2 Ad sX (CdSuPindalePemsitigry iadr d&hicon i nput
fromoutside _and restrain of "vibration generated by rotation of the turn
table are, FePEPE¥ély easily, achieved simultaneously. 10 As shown in Fig.
2 and Fig. 3, first and second electric notors 3 and 4, and a circuit board
2 comBfising a controligi-r d@ht isooneomttr @raphg doiryiexp ledinding eamd t4, are
al so fastened to the bottom of drive base 10. A turntable 5 on the top of
which is pl aéegogrestdogcod waspapiegsn B tddsk) tihgoalodo pdiespoged odbdhe t he
drive base 10. This turntable 5 is linked to the output shaft 3s (see Fig.
3) of the fichempgwt &o Shespgiisdlie notor). An optical pickup 6 for witing a
data signal to or reading a recorded data signal fromthe disc 9, and ot her
drive 20 conponents f @higopdeat ilisgonlee odi sikraghhisve ok, expd adlrsmgdirepaded on
top of drive base 10. These drive nmechanisns are descri bed next below As
wi | | be underfstoadettammFiod. warpkige im andlilsikgshrolighbdressurento ft ahzack
(top to bottom opening 20H '

15 clanper to the disk:

Fig. 47A is one of sectional views in series
showing a disk clamping operation of the clamper for
explaining a basic principal of the disk clamping
mechanism;

20 Fig. 47B is one of sectional views in series
~showing a disk clamping operation of the clamper;

Fig. 47C is one of sectional views in sefies
showing a disk clamping operation of the clamper;

Fig. 48 is a perspective view showing a basic

25 constitution of the disk clamping mechanism of the disk



25 is provided in traverse base 20. A pair of pickup guide 2 4 EQB 599&5
41 channeis 22 and 23 for guiding front to back travel of the opt al
pi ckup 6 Is provided on the sides of this opening 20H The turntable 5 is
preferably positioned near the front end of the pickup guide channels 22
and 23 and 5 opening 20H, or even forward’of this position. The opti cal
pickup 6 is fixed to a rack nenber 40 (feed rack) described latter at one
side (left side in Fig. 5 inright and left direction, and a froent to back
pai r of guigg.shqes 6a is provided under the fixed portion. These 10 gui de
shoes 6a ar éXﬁaged with the left guide rod 22 in a manner to slide freely
in front and back dir Ctioq. Wiile, there is provided a netal guide arm 6b
at the other side (ri gﬁﬁ-si d& i NG oF) Paxtiadhy andarged §ecddoned. of the
optical pickup 6, . that engages with the right guide rod 23 15 in a nmanner
to slide fr&&PYSiAlf ﬁﬁﬁt‘-egnéh@é’éﬁlgdiar gdskoglampiing @nesdititon odt dhefitting
6¢c is connected to the guide arm6b. The internediate nmetal fitting 6¢c is
connect ed eFe@FPREAfPY €8Paapndigp 2ebagdnt PePnefipae adpttibealdisikckup 6.
Thus, the optical pickup 6 is supported so that 20 it can slide front to.
back o -thecﬂﬁﬁpéﬁgemBQBénzgmby engagi ng the slide shoe 6a with the left
guide rod 22 and engaging the guide arm6a with the right guide rod 23. It
shoul d be noted that &1flefPBl éscomeeofi parterBaly (Endrreeainsleetianillexi bl e
ri bbon cable:; not shown) for 25 electrically connecting the optical pickup
6 and circuViews2lp Fegigss5shpwhogrd disk passednghopegiattiba ofemieg 20H.
The rear end portion of the left guide rod 22 and front and rear end of the
ri ght gui dechawpres;are supported by guide rod supporting portion 24
provided on the traverse 5 base 20. As shown in detail in Fig. 53, the
gui de rod supporting Pogti 68C24scompr bfepaatiialll yadinlstrigeat see¢haniagm t hat
adjusts the inclination of the guide rod 22, 23 by setting each end portion
of guilfle roviews ¥ersecabsdshewstingna dfskhalaimpinan oddiradtiond cFCraw. 24a
raising or lowering the end of guide rod is fitted in to a |lower portion of
each gui de cobdmsepporting portion 24. Wiile, a coil spring 24b urging the
end of guide rod downwardly is assenbled into an upper portion of each
guide rod 15 supportiRijgpoboRotis And, of pakdindlyekall a6Qwar s234€ibsafii xed
over the coil spring 24b. :

views in series showing a disk clamping operation of the

clamper in a modified embodiment of the disk clamping
15° mechanism;
Fig. 50B is one of sectional views in series
showing a disk clamping operation of the clamper;
Fig. 50C is one of sectional views in series
showing a disk clamping operation of the clamper;
20 Fig. 51 is a perspective view of the disk drive
showing an installed state of éears to the traverse base;
Fig. 52 is a perspective view of the traverse
base showing an state wherein loading drive gears are not

- installed; and

25 Fig. 53 is a vertical sectional view of the disk



By providing such a tilt adjustnment mechanism it is possible to gf%gst t he
inclinatiion of the guide rod 22, 23, thereby adjusting an angle b &R 205
| i ght beeh1of the 20 optical pickup 6 and the disk 9. And, it is possible
to performaccurately witing and/ or reading information signal against the
disk 9, even if there are deformations sdéh as war page in the disk 9. It is
to be noted that only the front end of the 25 left guide rod 22, not shown
in figures, is supported by 2 4 FE B 2005 43 sinple concave receiving
portion, not,w.h filt. adjustnent chani s ipn order to avojd an

interfer enced%‘{en églorr%l '%garbpjer?%tt"i‘]gﬁe%fsﬁaeg% ‘?gc% R kYR, qqféiepraé?%r%féd
enbodi nent, nore preferably, in.5 order to earth the noise of the optica

pi ckup 6 in%f%ﬁﬁnﬁ%?qﬁﬂﬁﬁﬁto#cﬁh%98ﬂ§%¥9'one end of the holding neta
cover 24c of the right guide rod supporting portion 24 is extended
downwardly (that is, closing to the circuit board 2) through the traverse
base 20. There is provided, at a 10 correspondi ng portion to the extended
portion 24d BT MODFeEOR (SRRYIYGcOVEr THEC INMENRE@Nigh hol e 2h capabl e of
inserting therein an earth connector 25 having a earth wire 25a at one end
thereof? And, it is pod bl PreFarrsstt emsodimentsonneét ortl?s | muegére:
through hole 2h and to stick 15 the tip of the extended portion 24d of the
met al hol di FGVEREC™R42Te t ABSEFpbedrt Pehowf whéheareferencect dio 25the
Furthernore, both of the guide rod 23 and the.guide arm6b are nmade of

el ectri cal | WSECOTRAY WG g B - Hich als hetan ovea B ayes;speoitsierd roiew he
pi ckup el enent 6p of 20 the optical pickup 6 is transmtted to the guide
rod 23 thro@th e prAserpBgdataPtisadl diskidyise aierelioadfiiede wafefbed and
conveyed fromthe guide rod 23 to the earth wire 25a through the neta
hol di ng covéP @ﬁ:éﬁﬁktﬂeiearoh sbmpéyt dri®e) andodddng ttee angrsefdred
elimnated through the 25 earth wire 2ba. 2 4 F EB 2005 44 That is, by a
si npl & Oror k egiogimeniinsef t théepeaseht conmentdon25Ftiq.t Re iextaendach ddd on
24d of the nmetal holding cover 24c, noise of the optical pickup 6 can be

el i m nat ed. vBeAs afesthé bedlsabdveyet baocopt iimal Fpy ckup aadf Fxgd.aB erel Sf de
(left side in Fig. 5) inright and left direction on the rack nmenber 40

- (feed rack) arthemdfaorgmd thieews afeldgargsmaif @ig.n Front and back direction of
the feed rack 40 is guided by the right and |l eft guide rods 22,

As will be known from these figures, an optical
disk drive 1 according to this preferred embodiment

15 comprises a drive base 10 as the installation base for
major components of the drive 1, a traverse base 20 as the
support base for supporting the major part of the disk
drive's drive mechanism, and a intermediate base 80
disposed between the two base members 10, 20.

20 The overall shape of the drive base 10 and the
intermediate base 80 are substantially square frames when
seen in plan view. The intermediate base 80 is assembled to
an internal space 10H in the drive base 10, further, the
traverse base 20 is assembled to an internal space_SOH in

25 the intermediate base 80.



10 23 through the slide shoe 6a and the guide arm 6b. That is, the optical
pi ckup 6.can be noved bidirectionally front and back gui ded by th%"dlk.)ﬁﬂjéﬂ%
rods 22, )23 by noving the feed rack 40 along the guide rods 22, 23. As
shown in detail in Figs. 30 to 34, teeth 41 15 (driven rack part) are
formed al ong substantially the full Ienglzﬁ on one side of the feed rack 40
(the right side in Fig. 3 and Fig. 5). Alength of teeth 42 (transfer path
switching rack) is also forned on the other side at the front of the feed
rack 40. 20 It shoul d -he nate hat a_front d _ba pai.r ,of gui de shoes 6a
is provided at the bac ofs(%ﬂlilgc# eg’(? r 8Ok 40, %ggtdeggﬁi b881¥BovRaSAndl 0t he
novenent of feed rack 4Q to_the ck s limted by striking and

st oppi ng théctllg;éS'ie esesh(r?@s 6a9§t a bggﬁ V\/éPFeHFe%ﬁ%t?ra}\?%?%e BASES SRPRGhen

the 25 feed rack 40 travels to the bagk (upward in Fig. 5). 2 4FEB
2005 45 A ggae%‘%seeﬁdt%’fl(yr ac&odri %gegea lE%’f) i si KFCRTGr oupase geld i s
di sposed~to .the trayverse. base 20 to drive the feed rack 40 and nove the
optical pi cl%ﬁ%egnlﬁddiart&tqaoﬁ?aﬂw O ARCHPHINY F1&iRhown in detail in

Fi gs. to 13, this g§ar set 51 conprises; a notor gear 4G fastened to the
out put Sshaft 4s of thé ESEhFSRst &S £ha datatstoracs seediaar, suEmane a

| ar ge di ameter .input gear 5S2A (first traverse input gear) for engaging the
nmotor gear X&ILERd FeLvdbileo Mistetrabuipraljed BB (fis Rlacedase
output gear) integrally disposed to the top of the input gear 52A; and a
second traveérsy gearBsIMayidigka drirte ki difee errdnffi tyersE8et § seodimk
traverse input gear%j for engaging the first traverse output gear 52B, and a
smal | di anePaCEG ptihegear GIRqaroml ¥ r alenge blue puiragear pfi rdegral |y
di sposed to_the bottom of the second traverse i nput gear 53a. The second
traverse oubdde dfar THeBranFagds thee thraw e riscidipayanadl af ddmn figedrirack
40. Wien the second notor 4 is driven and the notor 20 gear 4G turns at a
speci £i0%c spdedtich, Fior éxamol eindieatedinbgr theclasssy dimeftgon 2as ®ees, i n
Fig. 9to Fi%.@ 13 (corresponding to the first direction of rotation in the
acconpanyi nghenaiangdiogk t h$ sremowetli dirom notrde otlad | dbsks dspeed Ir,edtiead at
a specific reduction ratio and i's 25 transferred to the output side by the
‘gear set 51ise tlsatejecktetl,F ttheB 208 86 thavkilsadiagbputl 1gealovWrR s easond
traverse output gear) turns counterclockw se at a reduced speed. This
causes the tbedledtk a40skent Lav@licat 1a guedaier 6, nethds peash almngitde igui de
rail 24 to the front 5 (to the bottomas seen in Figs . 9 to 13 ) . Wen
the second loaded (is inserted) from outside into the disk drive 1,

15 the tray 55 travels diagonally upward to the right as seen
in Fig. 1 and Fig. 2.

It should be noted that the side of the disk
drive 1 from which the disk, that is, the tray 55, 1is
removed from inside the disk drive 1 (the diagonal lower

20 left side in Figs. 1l and 2) is hereafter referred to as the
front of the drive 1, and the side of the drive 1 to whiéh
the disk is inserted (the diagbnal upper right side in Figs.
1 and 2) is hereafter referred to as the back of the drive
1. The top and bottom of the drive 1 as seen in Figs. 1 and

25 2 are also referred to hereafter as the top and bottom



notor 4 is driven in the direction opposite that described above, qn? éeﬁd
rack 40 aiso travels in the opposite direction. It is therefore poss B @‘Ey
switching/ the forward 10 and reverse direction of second notor 4 operation
to change the direction in which the feeg rack 40, and therefore the
optical pickup 6, travels, and the feed Qck 40 and optical pickup 6 can
therefore be driven bidirectionally forward and back. 15 The feed rack 40
and gear set 51 formthe ‘basic optical pickup drive mechani sm equival ent
to the optigglyeRi ckup drive nechani smof the acconpanying clains, whereby
the optical pickup 6 is noved in two directions between the inside

circunference and outsgid i.rc er.en of the.disc 20.9. Th i ckup gui de
channel s 22 and 23, g%‘l dgagﬁoe (rga é:r%cg% i §& rr}‘legg: alléjt;efé%%dg‘ta%&ri gﬂar? t he
optical pic A tray. drive gear 56 for ving .,the tray 55 between an

unl oadi ng plc%sﬁg)aggrj% é)tortqzhlé’q'\‘sr oﬁt %’fetaéSBPEE draitvgcrie %a?ﬁai’%atgies Ld¥% be

I d f t he 25 t, 95, d | oadi iti inside th
di sk drive PaS¢ 10 (RTREDE 3685 tAFNnich 4 dk ¥ odked o Grafiodded

fromthe turntabl.e 5, is provided at éhe front of the _drive base 10. It
shoul d°be nBtEd EHECSER £9 BA {%5 9BrPahy 3HPealfnghBosrarorng €1
equi val ent % the first positign and 5 second paosition, respectively, in
t he acconpa gllenglct,‘ltéirWEFil?lrries P8¢ dfiVe I§SREFE VEdpri sefagh afe dihgmet er
out put gear ,56B for .engaging the tray rack teeth 559 provided on the back
of the tray® ef?@QlPFg. 295e0 EHBPOTY)  ParBlangmell di anet@rmghpdic gear
56A bel ow t he Qutgut 10 gear 56B. The tray drive gear 56 is positioned
besi de the E&MrGEAFUIBTsHATIhAPeRe PRANAEdgEar R eshpdes Bheaset fiide
teeth 30g of the cam gear 30. The tray 55, tray rack teeth 55g, and tray
drive gear 5B8tPorhdntdiand | a8t nd sehasiiahe dpdaaseppord phetisndi Sk
| oadi ng mechani smin the acconpanying clains, for
: 1 respectively, thereby, the back of the intermediate base 80
is suppofted 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 centeis of the right and left
intermediate base support portions 11 (that is, between
15 centers of the right and left shaft 81)..

It is to be noted that a bias mechanism urges the.
shaft 81 po 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

20 support portion 11 from coming off.

A groove'l3 (positioning groove) is formed on an
inner periphery of the front portion of the drive base 10.
While, a protruding piece 82 (positioning protruding piece)

is provided, at a corresponding portion to the positioning

25 groove 13, on the front end of the intermediate base 80.



carrying a disc 9 between the turntable 5 | oading position (first position)
and the %gloading position (second position) outside the disk dréeFEB 205
gear set B1 conprising a group of gears (a 20 |oading drive gear set 61
see Fig. 9 to Fig. 13) for noving the tray 55 between the disc 9 unl oading
position and | oading position is provide#l on top of the traverse base 20.
This | oading drive gear set 61 conprises: notor 25 gear 4G attached to the
out put shaft 4s of the second notor 2 4 FEB 2005 48 4; a first |oading
gear 62 havipg a large diamgter first |oading input gear 62A for engagi ng
t he notor ggag RECTLRRE1RIs pdiaCciBhet erift rsRtpoabpngositpaninsagrere

di sposed integrally to the top of the first |oading input gear 62A; 5 a
second | oadtAg géBRTEBYhavitif a Inlrefanes ke erbaseondOl oadi ngoisipuongsar
63A for engaging the first |oading output gear 62B, and a small dianeter
second | oadPREUBAERLY dear th3B dripesdrdat é§r alhy tthe t héghdp arid t Hefiecond
| oadi ng i nput gear 63A; and a large dianeter third | oading 10 gear 64 for
engagi ng t héizeebhan} oddiridresut putbyretdos38f Thies imfiexinddbatiangbgear 864
engages teeth 30g of the camgear 30. The profile of teeth 30g of the cam
gear 38 whedndeénei rdniard i bakesddt iion, tloe mbghtpreeferbdfty dbretdeoni aw 15
as shown in Fig. 29, is curved. when the internedi ate base 80 having the
traverse baseskpadnddcam gear 30 are assenbled into.the drive base 10 with
the internedi ate base 80 pivoting at the back edge thereof so as to nove
circularly up and dowh meltath v2lt dst htoxlidderbapectlvesee 220 Ehgh ©azmd
Fig. 7), the curve of the tooth profile is part of the arc Cg' tracing the
circul ar patbrogrodntihe front edgeeof ofhehthirdveeadi bgsgean.64nhilbe third
| oadi ng gear 64 on the traverse base 20 and teeth 30g of the cam gear 30
can theref orecatthabpy (andh2hgsoaathl ycenpgageotdengwiien thenbiaywepse ikase
20 has swung,

10 provided respectively at each back inner right and left
corner and a front inner corner of the intermediate 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

15 catch 89. Thereby, the traverse base 20 is supported
by means of three bushings 29 so that the traverse base 20 -
can float (is supported in a floating condition) relative
to the intermediate base 80 within a specific range (that
is, within the flexibility of the bushings 29).

20 As shown in detail.in Fig. 8, the bushings 29 are
an integral hollow body molding with open both ends. Each
bushing 29 also has 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

25 fitting part 2%9c between the two damping parts.



2 4 FEB 20p5 49 through the internedi ate base 80, to a position at an _angl e
to the drjve base 10 (indicated by the dotted line in Fig. 29 and2h&®B %
Fi g. '7).)It shoul d be noted that the profile of teeth 30g in vertical
section can be a straight 5 1ine at an incline to the long axis Lg of the
cam gear 30 and approaching curve Cg'. 182should be further noted that the
second | oading gear 63 is not shown in Fig. 6 and Fig. 7 to provide a
clearer view of the third | oading gear 64 10 engaging teeth 30g of cam gear
30. As thus described, the profile in vertical section of the teeth 30g of
cam gear 30 is an arc YotY odih§inHe RAGtcuRdE s oforme tehi consbatiched gear
64, that is, the |ast output gear of the |oading drive geax set 61, as 15
the gear 64 MffesPeFveanradapninoreasm 29acompdnéloen asid hishehe rpatar
novenent of the internediate base 80 and the traverse base 20, or is a
straight |iddappFvaéhtndot Hike afravessa besel 120 the benauppotgied geara 64
reliably and snoothly engages teeth 30g of cam gear 30 even when the 20
| oadi ng dri Ve ofddm%Eet SE&tRovaryY i ntheci r Ebbatipdt h eshtirogd | y2ion  More
conjunction with the novement of traverse base 20 in a circular path. It
shoul d e néRaFitfigald Yoddingowshimg n28hasi dmsted ledi tiong trivetah sk1 | eadi ng
mechani sm conpri ses basically 25 the |oading drive gear set 61 and cam gear
30, or nore the Wwaverye 2085e5Q0sirci fithihy the teeetdi RO ihe@lindé rened
this | oading drive nechani smcorresponds to the | oading drive mechani sm of
t he acconpa®fi nthel fittinFhepatioveootiettcoptheahopieclgyxtt 68n aToyEshtng 5
specified position on the inside circunference side of the data signal
recordi ng ameandfinchelditst b \WertHeerait cal . pi ckup 6 is then noved by
the drive power of second nmotor 4 via the gear set 51 fromthe outside
circunference side of Arip dilst Xower tdredi 881 dBeCiflodrf il RABSIe 2 /s
reaches 10 said specified position outside of the data signal recording
area df0 t he cdndacted dheappapathedpaldl ah gpd §BEOLcE dbirve(HOYRInd S
switched to the | oading drive gear set 61. This transfer path sw'tching
operation i suppodescgubedatd ur blierthen wesRihgWchit chefes enggeh0 & 9ridfhd O
Fig. 18. A vertical stud 20s is disposed at the front of the traverse base
20. A triggéolees®h 7fofmed Siht eRbNGulshE PRt W agsf ghapath 4 t he
stud 20s. A rocking lever 73 restrictingrﬁﬁe positionggg ?ﬁquﬁ%ﬁigjfgver
71 20 is prewnededrnesf Vg ASushOWR | et aigl i i 4O to Ei.g. 3 e
trigger |lever 71 conpri s%s a basg@nl?%ji tarsot ar'%ba{ gl%”:’é‘% heegltcgd 2%%hé€
parti al geamhéigaEQkﬁﬁd tRePafix Phgt he Opit Sipgy Oﬁsthﬁngg§ﬁealbin€$d ghdar
stop 71s for

of engaging arns 7la for 25 engaging the cam gear 30.

engaging cl aW118¢ inside of the bushing 29, and the top of the fixing
shaft is fit into the settle hole 89h of the bushing catch
89. Thereby, the floating bushing 29 is fixed between a
head 29T of the fixing shaft 295 and the bushing support
surface 89f.

20 _ Thét is, the floating bushing 29 installed in the
notch 21 of the traverse base 20 is fixed to the bushing
catch 89 of the intermediate base 80. As described above,

- the traverse bése 20 is supported (in a floating condition)
by the intermediate lbase through the three floating

25 bushings 29.



2 ~r FEB 2005 51 of rocking lever 73 is provided on the outside &f, &Bg 705
trigger lever base 71b. The partial gear 71g is for engaging the power
transfer bath switching rack 42. The engaging arm 7la is 5 al so di sposed so
that it can engage the hook 32 protruding fromthe outside of the cam gear
30. As shown in detail in Fig. 38 to Fig3340, the rocking lever 73
conprises a base 73b that is fit and fastened at the front of traverse base
20, a lever part 73a 10 extending in a basic L shape fromthe base 73b, and
a spring part 73c extending basically in an arc fromthe base 73b_. A claw
73d for engaging the StXreFRPlf thhggbraveysp paseard 4 spiassmplmattadi ng
upward, are integrally nolded to the |lever part 73a. A guide slot 73s
t hrough whi & hEnisriediate i hgseod 0758y oWayosit i wshing®d2$5 ssidhdeshdt eel y
is also formed in the base 73b. As will be known fromFig. 30 and Fig. 32,
a cam channdit¢teFninal chavedoghdde wesordedainpippapavite@dks qumvactes] in
the back of the feed rack 40. The front end of 20 the cam.channel 43 is
open to the FysdHnofsutpeottesthnface AR Thictlpian FGptain riodot itgi 1 Bverwiéh i s
thus able to engage and slide freely through this camchannel 43. A
posi ti oni ng Wechamiogmatlors fateei whkyenmni il ni hheengagariente bfht he fvathious
conponents di sposed to the drive

traverse base 20 and components mounted thereon acts on the

bushings 29.
Whén vibration is applied to the disk drive 1
when the drive 1 is in use or during manufacture and
10 vibrating'fbrce is thus applied causing relative movement
between the drive base 10 and traverse base 20; the damping
action accompanying compressive deformation within the
flexibility 1limits of the second damping part 29
effectively absorbs vibration components from the downward
15 movement (that ié, in the direction in which the bushing
mounting plate 21b approaches the bushing support surface
89f) of the traverse base 20.
It shouid be noted ‘that contact between fhe
terminal end of the second damping part 29b and the bushing
20 support surface 89f in this normal state is not necessarily
a prerequisite for achieving this vibration damping effect
from the second damping part 29. A gap between fhis
terminal end and the bushing support surface 10f simply
reduces the-vibrétion damping effect an amount equivalent

25 to the gap, and when the relative movement between the



25 base 10 and the traverse base 20 respectively, the 2 4 FE$ 2005 52

i nternedi,ate base 80 and traverse base 20 is al so provided on the &rAEBe2005
base 10 éhd traverse base 20. Mrre specifically, a positioning menber 75
(positioning rod) for positioning the traverse base 20 to 5 the

i ntermedi ate base 80 and engagi ng both bades 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 75 conprises an engagi ng base 75b for engagi ng and
sliding freely front-back in the front-back 10 guide channel 26 forned in
the top of tFdPErseipiscbage &kt angl drapmrse djasa i3y trerds thiomadre
engagi ng base 75b, and regulating rod 75s extending front-back (top-bottom
as seen in Ehg Vikbredipngdarg)ing ef fasi tisoreotifwediento theraw ghtcH rigms he
engagi ng base 75b and extension 75c. 15 As. noted above; this regulating
rod 75s is irsdetiee mevenghtaskosedfes e erslpy. front-back in the guide slot
73s fornmed in the base 73b of rocking lever 73. As described nore fully

bel ow, after assenblyWhiea ftbhat tofautdmsexbessi 020 75oveEmt dowswapdj ngthpar t
73c of rocking lever 73 20 and is pushed thereby to the back. The back of

t he exbensi busPBogcavualtiacgitadnd 2he fhoves afayhérbeedheatica4D 29T tdmt as
the feed rack 40 noves to the front, the entire positioning rod 75 al so
noves to thdikiogt .shasftshp®®. i n IH gthdduppeFi @ndl& £ athesiftireni NG 125 gl e
83 into which the regulating rod 75s of the 2 4 F E B 2005 53 positioning
rod 75 can patrer 2fed fst figefotmedhar hbedf pomt omdr vl hgokhklie 295 by

i nternedi ate base 80. Wen the feed rack 40 noves further than a specific
di stance toathesfivent, fohe &kamplef thRef eedrsackididp LA @84St ambpushes on
the back 5 of the extension 75c of positioning rod 75, causing the entire
posi ti oni ngstedtéhetio athdancke fvied heweogagi ngtbas e 185 Hialiltow ng riihe,
gui de channel 26. This causes the regulating rod 75s to fit into the

posi tioni ngviiblret83nofcdme thetrerir@ abe hawed#d apdthhusy eRfadefridigig
traverse 10 base 20 to the internedi ate base 80. A cam channel 27 shaped

like an arcegifeatseenthe BlkaltvheWd o ria3q ool @ gel if the d0m @y tdigf ront
of the traverse base 20. An engaging protrusion 32p is also provid on the
back of theZbQO&dﬁzﬁHéC@Qhﬂﬁﬁﬁ 3Ffe¥ Sf the compressive deformation
of second damping part 29b. Extremely effective vibration
'absorption can thus be achieved.

15 ' Vibration components whereby the back of the
traverse base 20 moves upward (that 4is, such that the
buShing mounting plate 21b moves closer to the head.29T of
fixing shaft 293) can be effectively absorbed by the
damping effect accompanying.the compressive deformation of

20 the first damping part 29a Qithin the flexibility limits of
the first damping part 29a.

When the traverse base 20 moves upward, the
bushing mounting plate 21b moves away from the bushing

support surface 89f of the intermediate base 80. If the

25 lower end of the second fitting part 29b is fixed to the



15 engagi ng protrusion 32p engages the cam channel 27, and thus r?%ﬁk@%eﬁEE
the front.-back position of the traverse base 20 to the drive base
Furthernn}e, the vertical positioning between the front of the internediate
base 80 (therefore, of the 20 traverse base 20) and the drive base 10 is
accurately controlled by the protrusion 86P provided at the front of the

i nter nedi at.e base 80 engagi ng the cam channel 33 of cam gear 30. The
~position of the front of traverse base 20 to 25 the drive base 10 is thus
accurately determined in three 2 4 FE9 2005 54 perpendicul ar directions

t hrough t he RNt FURROHassusbacenh8Ofi by sadlesovei déorf rormptle badke and
vertically, and the conponents nounted on the drive base 10 and traverse
base 20 can SRCoisk udamel YT apdritel3Hb| §sensdagddhsid hand derfoespandiinthiart s
It is therefore possible when switching the transfer path of second notor 4
drive power itso idtldlty nsimdttai n Vilbdedgeorbetame ethdreef aies kod sk ditbed
mechani smon the drive base 10 and the | oading drive nmechanismon the
traverse bas®td).bvothhe ddimgkirdr i vBfdcial 86 Hase astranph ndegbainatiznnidh an
assenbl ed cl anper 96 for clanping a disc 9 to the turntable 5 (see Figs. 1,
2, 4, 22, atheecond|dam®bugi pafor 888 atndearte oflatibengl wfdbicty oFf the
nmounting arns 95f (two are provided at front and back in 15 this exenplary

enbodi nent ) adirgpresed vieo dedbrmatdohefdf sittas @firishe ahapphfg phate B, The
clanping plate 95 is assenbled to the drive base 10 by engagi ng these cl aws

95d with thE&xtirdeelyf tdffatie basirddtidy thusoasseshl i Bant herglsamMmidg
plate 95 to the drive base 10, the center of the 20 clanper 96 can be
centered W taleitikeegenter of turntable 5 rotation. The clanping plate 95
conprises right and | eft horizontal bases 95b for supporting nounting arns

95f on the same right Lar¢raef tvisirdes ondk et CYURI1 1A 48 IRA s d O
supporting the clanper 96, and a horizontal connector
: 10 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 the floating bushing
29 within its flexibility limit.
The floating bushing 29 thus comprises first and
15 second damping parts 29a and 29b, and the fitting parts 29c.
It is therefore possible to provide a simpie, space-saving,
low cost floating means that can support the entire weight
of the traverse base 20, and effectively absorb vibration
while preventing the traverse base 20 from slipping
20 vertically out of place, when the tra#erse base 20 vibrates.
As will also be knowﬁ from Fig. 4 and Fig. 3, a
recess 12 of which the shape of the perimeter is part of a
circle is formed at the front edge part of internal space

10H in drive base 10. A spindle 12s is vertically disposed

25 in the bottom center of this recess 12. The center boss 31



2 4 ~ FEB 2005 55 95c for connecting the hol der 95a to the bases 23%7 éﬁ%
the preferred enbodi nent, a notch 95e is forned on each side bet ve Bn
base of the hol der 95a and the correspondi ng hori zontal bases 95b.. The

wi dt h of each 5 horizontal connector 95c is less than the width of the
horizontal base 95b by an anount correspdfding 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, 10 when the disk ive 1.is dropped, for exanple, exposing the

di sk drive fQJ?efmgﬁﬁﬁnghﬁgiysEXHlPHEFCFEeQﬁMWﬁ%ﬁﬁeﬁ% £onfakt o Hanat
clanping plate 95, the clanping plate 95 is able to easily flex in the
vertical di réctGagh Febie abserby tPle EbieesBinfipades  andheh@esfige boss
effectively prevent the 15 turntable 5 (and spindle nmotor 3 linked to the
turnt abl e 5731 PEMEDEF fCam patj3®r idarafsed wvde Yrefarinstl eeriffoni et ,a a

di sk cl anpi ng nechanismis enployed so as to limt strictly an angle

bet ween an &iCFews remReL ahtl (#eop i ghreveahs everwetl theo@ht kerflaxsible
deformati on such as warpage and bending in the disk 9, by correcting them

t hrough a r &pradiarel3@ siffslad igunsolilatr)onnti gthe £hd @ 4T hec lsgriatd loal 125 show
a basic constitution and a principal of a disk clanping nechani sm 25

enpl oyed in the enbodiTentcamisyesiows0 i hs Ftjerddpra tbaspdr in rekds=B 12005
56 96 is conprised of a central clanper portion 96a for pinching a

proxi mity obPfandfhvier ke 30 awililsk then thpa dnd nbalitenS Keldf ibdtwedrhe
sane and a | arge clanper portion 96b that is of substantially identical

radi us as tlkdesgfica mempexs NBBy anfd aB9 puttdmtedipe, otheheogi SkePdapg thas is
of substantially identical height as that of the central clanper portion
96a, bot h néEdbertrinext endilag o8er the entidesylat, pheky. cAnConsare Ppor tipHpn
96c is forned to extend over the entire periphery between the central

cl anpé& por supported on the drive base 10 in a manner enabling the cam

gear 30 to float (in a fléating state) within specific
limits, that 1is, within a range (that 1is, within the
flexibility limits of the floating collar 38).
It should be noted that the floating bushing 29
15 and floating collar 38 shall not be limited to rubber
materials. For example, a soft resin or other suitable
material with a specific flexibility can be alternatively
ﬁsed.
In the embodiment, more preferably, the elastic
20 property of the floating support mechanism of the traverse
base 20 is set so that vibration input into the traverse
base 20 from outside is effectively absorbed and vibration
generated by rotation of turn table 5 1is effectivély
restrained. For example, a material of relatively low

25 elasticity (that is, relatively hard; compared with that in



10 96a and the large clanper portion 96b of the clanper 96 so as not to
contact the disk 9. As shown in Fig. 45, the disk 9 is nount ed2dént®B 2ff8
turntabl e 5 and t he clanper 96 is attached thereafter. At this tine, the
central clanper portion 96a of the 15 clanper 96 pinches the proximty of
the inner edge of the disk 9 with the tuBiitable 5 for fixing the sane, and
the large cl anper portion 96b contacts the outer edge of the disk 9. And,
in case the outer edge side of the disk 9 is 20 warped towards a direction
opposite to surface onto which the light beamis irradiated (in a
direction of§ sBXdqF| ed8rfane) ed Susfededtedkeaski ghe 48Atantla2sBf tites di sk
9.is first nmade to abut against the |arge clanper portion 96b of the

cl anper 96 AtoffhdPgubEEhidg Biferaid Faoritdma lnaldetr, 385 isheredigmored he di sk 9
is pressurized by the central clanper 2 ~F E s zoos s~ portion 96a for

pi nching and fixing t A&es&am Wadr tHe isrdeabkebad Yt detthiid piexthiwigrand
hol di ng, the warped outer edge portion 9b of the disk 9 is pressurized in a
di rection 5reppaence tte tFegori g nhb R&rpdie soar hgéat hBOwapRde 96 on
corrected. Wiile it may be that a central radial portion of the disk 9c
(that ©Bs, alfértdehsbéewsarr fdwe proxphutyldtyt kef | neerhedyeg pordsitxyRa and
the proximty of the outer edge portion 9b) remains warped in the direction
of the 10 otegthal paurpdgé &s ithkudbnat eciisn Ik @f 456 dam Wddr b t g
concave portion 96¢c of the clanper 96 that opposes the central radi al
portion 9c socehatchemmedi I3 hawing beopr enenbedtbrnomoedrbatkilnGHAeLQncave
portion 96c of the clanper portion 96. 15 In this manner, even if a warpage
in the dire8Broandf 38he kabehedgsuafiaetansepr 83gnt in the disk 9, the

war page may be reduced by attaching the clanper 96 that is conprised with
the | arge cl anper porThene96b asthétsﬁ&o@ﬂgb@rEOquan%Hﬂ%ﬂWﬂﬂg%éiéyg
beam of the pickup 6 and the 20 disk surface will fall wthin the

abovelf@lescrhbetedehi 3ad; wal Ughe a0dt 3€QET @118 FRRQOIH nguanéaﬁGBEQEU%bROQ.Ca“
be perfornmed also with a pickup that is not conprised with a“tilt

nmechani sm ¥eobaueicnndupt edrt g3t 8ehB1yebhb¥qehbeehs ebhm?22ne@H8Cctdng L he
di sk war page by the disk clanpi ng nmechani sm -
also provided at the front edge of the intermediate base 80
(see Fig. 2 and Fig. 3). This protrusion 80P engages the.
cam channel 33 to support the front of the intermediate

15 base 80 by way.of cam gear 30 on the drive base 10.

As shown in Fig. 6 and Fig. 7, the intermediate
base 80 is thus supported, at the back by way of right and
left shaft 81 and the intermediate base support 11, to
swing vertically on the drive base 10.

20 - And the front portion of the intermediate base 80
ls supported by way of the protrusion 80P and fhe com
groove 33 of caﬁ 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

25 base 10. Furthermore, the intermediate base 80 1is



2 4 FE B 2005 58 enpl oyed the basic principal explained above. The test
results are shown in Fig.46. Fig. 46A illustrates a characteristixé F&B 2005
war page of the disk in case of the height positions of the central clanper
and the large 5 clanper being substantially identical, and Fig. 46B
illustrates a characteristics of warpage38f the disk in case of the large
cl anper portion being projecting in height than the central clanper

portion, wherein the lateral axis illustrates a radial directional distance
from 10 a center ,of the disk and the |ongitudinal axis a degree of the

war page. WhiPOSitonedohei $he rdiien dras edridniimg s itohet awed perfe Iebisr dysteion
corrected to be within the range of the defined value (the range of

al | onabl e vAYUEhE Goovieengatieded Pasdriticasing ¢ nodndidiinmn piietart x hf inos
pressurizing 15 force is applied by the | arge clanper portion as

i 1 Iustrat ed I®ECt A& ecpQisd tiliondsg igrocare U8 paeristecbd o lti wehdamsy fame i S
smaller in case of Fig. 46B in which the |arge clanper portion is further
projecting than the cdher atravenper bpeet i2. 1 20 tBuanpeupPEYt &g, OREr atlicons
for noving the clanper 96 in a direction opposite to an upper surface of
the tumntableth balckssarnert lmt abl Erénandother chanpay & ahe i1 tighy ng
and hol ding conditions will now be explained with reference to Fig. 47 that
is schenati dushdegald® 25 <ketti dralf lviatss ((wher el adinehigtgs d)onwiitdircat i ng
sections 2 4 FEB 2005 59 are omtted partially). The disk 9 that has been
noved onto tspectidict dhlrd t5 byhatt tay 54 thd nothy el byibhei el anpen +86.0 A
protrusion 55a formed on the tray is provided for introducing the disk 9 to
a position that filsatdneemusicirky vid hakdiethar pigbteny apdiwrl Bshe & the

hi ndrance fornmed on the tray. Fig. 47A illustrates a condition in which the
di sk 9 is pinteedtedndtbebdsby siphe cl anper 96 and the turntable 5 (simlar
to Fig. 45C). It can be understood 10 that the disk 9 is pinched and held
in a gondition in whi gbtiel that! &Y erf§10M poer {52V 85 the MHEREQUI A th
t he nmovenent of the turntable 5 in.a direction as indicated by arrow D as
illustrated2ion EhgagddBwinh CBhis fnehFRE41HHe ORRRSI t QoL 0 fhe SQinka hed he
clanper 96 will nove in a 15 direction as indicated by arrow U I'n fhe

draw ng, thahtes, ab¢i beekbaNa0RRYSHRA Ve WRRE' 5L ACRA: tifdhitly HAY e
(direction away fromthe turntable 5). -

83 of the ‘intermediate base 80. And, in this engagement
state, the traverse base 20 is combined with the

15 intermediate base 80 at 4 portions totally.
The traverse base 20 is thus not supported by
rigid construction (rigidly) on the intermediate base 80
(therefore, on the drive base 10), but is supported so that
it can float (in a floating state) on the drive base 10
20 within the range of the flexibiiity of the supporting
damping members (the floating bushing 29 or the floating
collar 38 additionally), through the intermediate. base 80.
The damping members 29, 38 can therefore absorb an impact,
shock, or vibration applied to the disk drive 1, thereby

25 preventing the force of the impact or vibration from being



Ownm ng to the novenent of the clanper 96, it is possible to avoid ésé%se in
whi ch novenents of the tray 55 20 are hindered by the protrusion &8 A%
tray 55 ok any ot her hindrances when the tray noves (in a direction as
indicated by arrow E in Fig. 47C). As exglained so far, the provision of a
cl anper for pressurizing an outer periphéPy of the disk fromits 25 | abel ed
surface wi l.l reduce warpage of the disk 9 to enable 2 4 FEB 2005 60
stabl e driving for reproduction and al so avoi d hindrances preventing
novenents of,.the tray 55. The djsk drive according to the enbodi nent

conpri ses ad&ir§l§télyaﬁiﬁaﬁbs%qfé%i ShPBppheedtive abpve BOmbRt ismRPIRNiT
principal, and _the concrete constitution will now be explained in details
with referefCe TRV enss pase920r §5 48 esut over al fkperdpectli welth ew
of the disk clanping nmechani smaccording to the present enbodi nent, and
Fig. 49 is a"paPved de@bidddly \andv 50 hgncaetopdraeicsn angl tdredfion
illustrating a condition in which the disk is being pinched and held (Fig.
49A) up to &28oRE BichAeVesedi atel y before starting noving through the tray
(Fig. 490 . In Figs. 48 and 49, A clanper magnet 96d is 15 arranged
downwardd of the proxi furghefrmotre,i iver supdousiod tire ctoapers®6bhecopinse a
tip end of the turntable that is made of ferromagnetic material such as
iron. A tapée thaterdthdiidasrs 9Be the pdoivededasa Lhewichier the tdamgd anper
96 for achieving centering of the turntable 5 and the 20 cl anper 96 by

bei ng i nser the¢ ifdexididdityr alf Mle &dmphrgtmenbabbe25, BB, shdulothghe taf ed
that centering of the disk 9 and the turntable 5 is achieved in a

convent i onainfrennediafet baset B8 ,i drier sr apdisaliier tioordfusthehd delhtiisvael d
by a taper stepped portion of the turntable 5. 25 A spring hook 94 with a
hook portiopo8d&ions of components on the drive base 10 and -traverse

10 base 20 within the floating range of the traverse base 20.
Compared with a case in which the components are supported
by a rigid construction (rigidly), a disk drive according

to the present invention therefore also requires less

precision in parts manufacture and assembly, and
15 productivity can therefore be improved in the manufacturing
process.

In this case, since the intermediate base 1is
supported to swing vertically on the drivé base 10 and the
traverse base 1is supported on the intermediate base 80

20 through the elastic body, it is possible to perform the
" supporting of the vertical swing of the intermediate base
to .the drive base 10 and the elastic supporting of the
traverse base 20 by separate mechanisms. Therefor, it is
not necessary to use a same support in supporting the swing

25 motion of the traverse base on the drive base and the



2 4 FEB 2005615 10 projecting fromits inner radial portion is arranged
in the center of a clanp plate 95. The hook portion 94a pierces2t&hFERigisa
cl anp plake 95 in a freely rotating and novi ngwi t h-play arrangenent. Al so,

t he hook portion 94a pierces through the clanper 96 under the clanp plate
95 and engages the spring hook 94 with th8 clanper 96 through a spring 98.
Wth this arrangenent, the clanper 96 abutting agai nst the di sk and.
pressurizing the same will be urged by the spring nenber 98 in an upward
direction above the spring hook 94 engaged at the inner radial hook portion
94a. |n thi $ledtier  suBppoELdnPercD6thehe miraae 9Bases tawe $priim hal der
97, and the clanmp plate 95 supporting the spring hook 94 will be fixed to a
mai n body ofcoryendiisinadr iopt ol v Hhask)ivi froridwladin@)t.he Aagortdibiel %, and
for nounting the tray 55 thereon in a freely sliding manner. Operations of
the thus artd@sgeessen caingti sif 20 228 idriity nef dehd Emeadridingdmot s to
enbodi nent 2 will now be explained. In Fig. 49, Fig. 49A illustrates a
condi tion i susviostt tdlka sii sda Bl nothtedravelrse |hddeedi $ unotahlimiTdds beidg
fixed by being pinched and held by the clanper 96, simlarly to a condition
as ill dstrattded ifil exdid idbidvwe defs dadienh themdodisat bk ediHgReslicti on force
gener ated between the cl anper magnet 96d of the cl anper inner radial
portion and the turnta e 5 ireshArger ddwrbitey upwarrdns o r eciad: urekdg
force as generated by the spring 98, the 2 4 FEB 2005 62 cl anper 96
pressuri zes oulte idies karfi tied ti5imoent edbenttba F;'dh@i:al@le@ Byoutdtliorendfre
surface. Mreover, since the turntable 5 is lifted, the spring holder 97
and the hookhport iteirrd4a tall eal sadd,f t ed-andthi g, pr @dgity, of ddhei dywier 5
radi us of the disk being pinched between so that the spring hook 94 is
renote fromstik@lelaavgduiat.e 95 to be freely rotating. Next, by the downward
novenment of the turntable 5 in a direction opposite to the disk 9
(direqtoon it 10 sepamat eshdwrPmd heigdisk Dnpsrid] usiratedei ind Ge49R the
disk 9 is separated fromthe turntable 5 and nounted onto the tray 55. The

spring hol den 9% rard rdt® 203k 94 Mhatallrﬁrea r&%ﬁ@tb%ﬁfﬁﬁao@ (R APl £ 5

and are no nore supported thereby will suspend through suction force
between thecontrol circuit for controlling driving motors 3 and 4, are
also fastened to the bottom of drivé base 10.
| A turntable 5 on the top of which is placed a
15 disc 9 (see Figs. 5 to 7) is also disposed above the drive
base 10. This turntable 5 is linked to the ;utput shaft 3s
(see Fig. 3) bf the first motor 3 (spindle motor). An
optical pickup 6 for writing a data signal to or reading a
recorded data signal from the disc 9, and other drive
20 components for operating the disk drive 1, are also
disposed on top of drive base 10.
These drive mechanisms are described next below.
As will be understood from Fig. 3, Fig. 5 and
Figs. 51- 53, a front to back (top to bottom) opening 20H

25 is provided in traverse base 20. A pair of pickup guide



15 cl anper nmagnet 96d and the turntable 5 as well as their own mel 5
while a hbrimportion 94b provided on an upper portion of the spring hookﬂg
will engage at the clanp plate 95 to thereby support the spring hol der 97
and the spring hook 94 by the clanmp plate 95. Furthernore, upon 20
descending of the turntable 5, the nmagne#iic suction force between the
separated turntable 5 and the cl anper magnet 96d will| reduce such that

repul sive force of the spring menber 98 overcones this force, and the
clanper 96 will be urged in the upward direction to thereby separate the 25
cl amper 96 hemnEHe dslers |Drafed guidhegt fapns5to back EERBvV2Q0D 63 HAS
illustrated |n.Fl% 49C, after the turntable 5 noves in a direction as to
further sep&P&t€af r Grh QM oF sks Opanyitied dirstiane es betsween tthe sClcaygrein P6
and the tray 55 as well as the distance between the tray 55 and the
turntabl e 529Har eThef fwirdradle sépai at quke fdwmaliIay pbSiwibhefOVEAA & he
sliding manner in a forward direction (vertical direction with respect to

t he sheet offrpaperend whi ctthehepdeawbnggisdel | etsdnrasiad) 20 t Bnghex di sk P
bei ng remai ned nmounted thereon to eject the disk 9. 10 Wen nounting the

di sk 950n t bpetingt 2bHe Srbyveer fformaig e talieveodasebinned operations in
an opposite order, the tray 55 simlarly noves in a sliding manner in a
condition in which it The spitiicaleptilokupermties frigad ke &l aRer aahd dohe
turntable 5 as illustrated in Fig. 49C. 15 Wen the disk 9 is noved to the
proper posit(ferdupaakd aesthiébedr nhakles 2t WM i N VTR iof fihe tray
55 is termnated and the turntable 5 starts lifting. Acconpanying th

lifting of Bheihurnyakl and, lelfe SRkeRE IRAOK HH W lerdhe lHdf bhad
proximty of the inner 20 radial portion ofathe dlgf bei ng %incﬁ%grtg?%een

to thereby gusasgageesheasnrd q&dwf&%@%ﬁ@gﬂl@ﬁe%ﬁﬁ@d nge&&% L Jhe

suction force between the turntable 5 and the cl anper gnet g6d overcones

W R e R e g RO BE D eI
manner to slide freely in front and back direction. While,
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

15 'in a manner to slide freely in front and back direction.
An intermediate metal fitting 6c is connected to the guide
arm 6b. The intermediate metal fitting 6c is connected
electrically to a pickup element 6p of the optical pickup 6.

Thus, the optical pickup 6 is supported so that

20 it can slide .front to back on the traverse base 20 by
engaging the slide shoe 6a with the left guide rod 22 and
engaging the guide arm 6a with the right guide rod 23. It
should be noted that a flexible connection member (for

example, a flexible ribbon cable: not shown) for

25 electrically connecting the optical pickup 6 and circuit



2 4 FEB 2005 64 As explained so far, according to the present enbodi nent,
t hough the optical disk driving device be one conprised with a cl&hpehB @05

| ar ge di aheter, the enpl oynment of the spring nenber enabl es

it that the

clanper 96 of 5 large dianeter for pressurizing the di sk when approaching
the turntable automatically separates fréinthe disk when the turntable is

descendi ng -and that novenents of the tray 55 are prevented f
hi ndered by the projection 55a or other hindrances when the
sliding 10 novenents for ejecting the disk. That is, accordi

rom bei ng
tray perforns
ng to the

embodi nent , PPErds2pbsspppeetothtRratethesapeniiog 8PHect of correcting

war page by abutting and pressurizing a proximty of an outer
di sk on which no infoFhft reari sndsppstdpdedf oher defti guiidg

peri phery of a
andadgl end

bet ween an information recording surface of the disk and the Iight beam
that is irradpateanflorepscendi of die repyldugiide i nbdr At Ror sapperwiethi n a
specified value, and of precisely reading 'information for accurately
perform ng bgconddagraddseppoepindupbirtnonBg 4t beopidedsoantak & rawamrsef or

noving a cl anper of |arge dianeter for abutting and pressur
peri phéry obaaedi2fk' , Bs ishgassihl eddtmiachirverian efdecthef
novenments wi thout hindering a tray. It is to be noted that t

ng an outer

€N | RGd

he suction

force betwesnpgbrthegchbanpeon984an6mpbester at ahlle 2dAustmbBatsSakckealar
t han 2 4 F EB 2005 65 the spring force by the spring 98 because the
suction forteatnddietsprimg factenactonn dhethppesiide disgctizgn gachy
other, when the disk 9 is pinched and held. Next, a nodified enbodi nent of
the above désktbngl agpthg emehamicxdiwd | dW Peixpl abagd kA debaihigawith

reference to Fig. 50. Fig. 50 is a partial sectional side vi

ew for

expl ai'ni ng @peeations of an optical disk driving device according to
Enbodi nent 3 of the present invention. In Fig. 50, as for the cl anper 96,

the 10oarrangement forhgtessylizhng hhguspthge suibacereh thgidisk or

15

20

25

lowering the end of guide rod is fitted in tol a lower
portion of each guide rod sﬁpporting 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. And, a holding metal cover 24c is
fixed over the coil spring 24b.

By providing such a tilt adjustment mechanism, it

is possible to adjust the inclination of the guide rod 22,

- 23, thereby adjusting an angle between a light beam of the

optical pickup 6 and the disk 9. And, it is possible to
perform accurately writing and/or reading information
signal against the disk 9, even if there are deformations
sﬁch as warpage in the disk 9.

_ It'ié to be noted that only the front end of the

left guide rod 22, not shown in figures, is supported by



is identical to that of the above described one while this arrangﬁgqg%quﬁ@
not mai ntain a spring nenber but retraction of the tray at the ti

sliding venments is perforned through suction provided through nagnetic
force 15 between the cl anper and the clang plate 95 that is held with play.
More particularly, a second magnet 95d i 43provided on the clanp plate 95,
and the turntable 5, a first magnet 96d and the second nagnet 95d are
arranged to be aligned on a substantially concentric axis such that the 20
first magnet_.96d of the clanper, 96 is sucked by the turntable 5 or the
second magnet"™W5F GRGTALT ohsSChtViRE PRLSIGRr aR§Ed Washi ddil tdiasid witineniy
device will now be explained with reference to Fig. 50. In Fig. 50, the

di sk 9 that T8 d 'gh PFLeD5LR URRPAB| 8NS5 1ng efrifrE@ncas Willthust meg&ind n

t he above-descri hed 2 4 FEB 2005 66 enbodi nent 1, by being pinched and
hel d by the CASEFTePORL fed Fatledt by the turntable 5 as descri bed
above. The turntable 5 then noves in a direction in which it separates from
the clanp plate 95 (ddihvieh® BreEerresh embedimdntwi mg)es pre femautl vt,heirdi sk
9 on the tray 55. Upon novenent of the turntable 5 and the disk 9, the

cl anper® 96, Adsiedh F8 argddedthe raiRoeti omhe@6bphiical beiskppord ednbya t he
clamp plate 95 with play (Fig. 50B) through suction force with the

turntabl e ofifpleughanner owd oneiegiampde, exphiai red wift htH® heldiencendt:ml he
prior art. Wen the turntable 5 further noves and the suction force of the
first magnetCo¥&d vd4h e@hether mighbite Miide awet conppdytihe puetion Darces with
the second nagnet 95d, the clanper 96 is |ifted through nutually pulling
magneti ¢ f olexdebstegeapwrhvafdlst (Themmet s 15chodihetseched cragnat: (drd
50C). It should be noted that not both of the first magnet and the second
magnet needg)t chwuginptheetrbyemagnbise @0d eiThere ohe peyvbeea, netala
menber. However, as explained with reference to the prior art, such an 20
arr angénent owirirle sipendéalg zZedrhem magntis entengtal porhens &€ adj aiHd ng
inthe turntable 5, the first magnet, and the second nagnet, since magnetic
force is al setatli | haddifigr gownehi 2gcandahotidtdggh hieuegh bhe cdpdwes ¥y the
turntable. The suction force between the turntable and the first 25 nagnet
needs to beihaegednghahetred ol ieagthoceankeiWe@ens having a earth wire

25a at one end thereof. And, it is possible to insert the

earth connector 25 into the through hole 2h and to stick

15 the tip of the extended portion 24d of the metal holding
cover 24c in the tip portion of the earth connector 25.
Furthermore, both of the guide rod 23 and the guide arm 6b

are made of electrically conductive material such as metal.
Therefore, noise from the pickup element 6p of

20 the optical pickup 6 is transmitted to the guide rod 23
through the intermediate metal fitting 6c and the guide arm

6b, and conveyed from the guide rod 23 to the earth wire

25a through the metal holding cover 24c and the earth

connector 25, and then, the noise is eliminated through the

25 earth wire 25a.



2 b FEB 2005 67 the first magnet and the second magnet in order to pi_nch
and hol d.the disk. The operation of a disk drive 1 thus conpri sed t $EB 2005
descri bed next below. 5 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 Fig. 9), the internedi ate base 80 aAd the traverse base 20 are
supported substantially parallel to the drive baselOas shown inFig. 6, by
means of thelO protrusion 80P atthefront edgeof theinternediate base80 fits
into thetophorizontal channel 33a of the cam channel 33 in cam gear 30. The
stop 71s of the triggdhateves, 7by saergybmyebe wiwdrk henty awor3dinetrioctkiag
| ever 73, and the engaging arm 15 7la engages the hook 32 of cam gear 30,
at this ti meagshsis@RmeEatori @5 14, tWeerexttarsi exh gaoyetlont i d rd fygee Ieaterl 71
is turned all the way clockwise in Fig. 9 and Fig. 14. To read a signal
fromthe di $olding t¢deepod8hciomoidre ofi niHe optbdcaBd ips adnipved tanspa t he
turntable 5 on 20 which the disc 9 is | oaded at a specific speed, the
optical pickdpmdnagedoved to a position below the signal track to be
reproduced, and the optical elements (that is, the optical system i ncluding
a | aseb and | ens) of tse dydcidledi skopep ahe opetrbded pockepd itsher dasd red
signal fromthe 25 disc 9. 2 4 DEB 2000 68 If the signal track to be
reproduced B& noheabmidde t heledfitr r @ideopiihcaki@i cksp Grposithen, ags ifert
signals are to

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,

10 23 through the slide shoe 6a and the guide arm 6b. That is,
the optical pickup 6 can be moved bidirectionally front énd
back guided by the guide rods 22, 23 by moving the feed
rack 40 along the guide rods 22, 23.

- As shown in detail in Figs. 30 to 34, teeth 41

15 (driven rack part) are formed along substantially the full
length on one side of the feed rack 40 (the right side in
Fig. 3 and Fig. 5). A length of teeth 42 (transfer path
switching rack) is also formed on the other side at the
front of the feed rack 40. |

20 It should be noted that a front and back pair of
guide shoes 6a is provided at the back of the feed rack 40,
as described above. BAnd, the movement of the feed rack 40
to the back is limited by striking and stopping the guide'
shoes 6a at the back wall of the traverse base 20 when the

25 feed rack 40 travels to the back (upward in Fig. 5).



be read fromsonme plurality of signal tracks, the optical pickup QLWFE%JBE
noved appropriately toward the inside 5 circunference of the disc™9;
is, toward the front of the disk drive 1, or the outside circunference of
the disc 9, that is, toward the back of the disk drive 1. The optica
pi ckup 6 is noved by means of the opticakbpi ckup drive mechanism As
descri bed above, the 10 second notor 4 is therefore driven and the notor
gear 4G turns. Rotation of the notor gear 4G is speed reduced at a specific
speed reducing ratio and transferred to the output side by the rack drive
gear set 51, thereby éaf#ialy 3He $1narackt puivgegras3Betsecomprtirsiver se
output gear) to turn 15 at a reduced speed and noving the feed rack 40 and
the optical 9FCdIRuP 6 dsaiiced 2 drs@mas &d it tore Haskvende tdes anA®Ortaedri G
turns counterclockwise in Fig. 9 to Fig. 13, the optical pickup 6 noves
forward (dowiRar dfeedFi gack t i gant3) mowar dthee iomiidm ki r punkependce of
the~disc 9. If the 20 notor gear 4G turns in the opposite direction, the
optical piclkdgigeahionald vt Hedmdclancupwerkd in Fig. 9 to Fig. 13) toward the
outside circunference of the disc 9. It should be noted that the | oading
drive gear set 61 al sést ushrsvii niponjefradtli ain Wribssecorgb nDB pr t4i25 gear
operation during this signal reproduction node, but the 2 4 FEB 2005 69
set 51 comprises: a motor gear 4G fastened to the output
shaft 4s of the second motor 4; a first traverse gear 52
having a large diameter input gear 52A (first traverse
input gear) for engaging the motor gear 4G, and a small
10 diameter output gear 52B (first traverse output gear)
integrally disposed to the top of the input gear 52A; and a
second traverse gear 53 having a large diameter input gear
53a (second traverse input gear) for engaging the first
traverse output gear 52B, and a small diameter output gear
15 53B (second traverse output gear) integrally disposed to
the bottom of the second traverse input gear 53a. The
second traverse output gear 53B engages the driven rack
part 41 of the feed rack 40.
When the second motor 4 is driven and the motor
20 gear 4G turns at a specific speed in, for example, the
counterclockwise direction as seen in Fig. 9 to Fig. 13
(corresponding to the first direction of rotation in the
accompanying claims of this invention), motor rotation is

speed reduced at a specific reduction ratio and is

25 transferred to the output side by the gear set 51 so that



teeth of the third |loading. gear 64, that is, the final output gear_ of_ the
gear set 61, are positioned at the snooth part 34 of the cam gear ot 48 2005
thus do not engage the cam gear teeth 30g. Drive power fromthe second
notor 4 5 is therefore not transferred to the camgear 30, and hence to the
tray drive gear 56, in this signal reprodéction node. Fig. 10 and Fig. 15
show the drive train when positioned for reading a signal recorded to the
nost inside circunference part of the recording position range (data 10
signal recording area) of the disc 9. Wen positioned to read fromthis

di sc area, the obinahl opiteklp Geas Mdked ($ecoadd try vdrs copbutaht pigadarp
drive nmechanismto the inside circunference edge Sr of the data signal
recordi ng atexnsf conatéirsdogkwise tate ehaekiuerd ebedde driven rack part 41
of 15 the feed rack 40 is engaged with the final output gear 53B (second
traverse out put gear) Tofist heanaek drhee fgear setk5140 The paverelr aqsf er
path switching rack 42 is also extrenely close to the partial gear 71g of
trigger |evere@eteThénddt sspsdarhablorgorttiengnarda phian 2opttsathdi Feo2@ 9 iS
known fromthe literature to be determ ned by the distance fromthe disc
cent er Shased ton thize ktitionf cesraseshandard.gsA @nuent 3 pnalhehskhdr ise@ @lgs o
has an optical pickup position detector disposed at a position

correspondi ngtbe #he sTehtiversi e thecaptecenss Bppbkien @ha25 ddherdala
signal recording area to detect whether the 2 4f EB 2U05 ~0 optica

pi ckup is atbbkies mesd ifséde widieunfoer ange PeshyE®S Ofn h%ém\é?%otsq‘%reeto
so that the optical pickup can be prevented from novi ng beyond i's point
further towdidectheni.nside circunference of the disc. 5 Tn contrast to this
conventional design, a disk drive 1 according to this preferred enbodi nent
has an inside circunferenge tderedbirenpoWisith e’ 1Y SRATEH i3y the ifsids g
circunference edge Sr of the data signal recording area of the disc 9, and
uses ibe inghdereieedsl gienceiedgerl S PN 4G e ge
switching position. Wien off, this i%ggggabﬁéggﬁfgrgﬁfghégggiﬁfogﬁgﬂﬁtch 7

operates tNengameragthBna iGORANY onal ApLA CaloAl 25, dahyue (o dpheet et her

the optical pickup is at this nost 1nside circunference position or

moved 1 her ebges WAl pdbkher 8, 12-0LRIL] NangoRKENtAANAL sl IRbie i stat

?
when the inside circunterence 5etect|on switch venent

opt i cal pi ckpyfobey ondy L, d: ¥, chi culierence; edog Srois not dimted

when the optical pickup 6 trips the raside circu
7, and the gpgigalkpi ckup 6

15 The feed rack 40 and gear set 51 form the basic
optical pickup drive mechanism, equivalent to the optical
pickup drive mechanism of the accompanying claims, whereby
the optical pickup 6 is moved in two directions between the
inside circumference and outside circumference of the disc

20 9. The pickup guide channels 22 and 23, guide shoe 6a and
guide arm 6b also assist driving the optical pickup 6.

A tray drive gear 56 for moving the tray 55
between an unloading position at the front of the disk
drive 1 so that a disc can be place on or removed from the

25 tray 55, and a loading position inside the disk drive 1 at



20 can therefore be purposely noved further to the inside circunference of
the disc.9. The inside circunference detection switch 7 operates 24 FEB 2005
nechanicdlly in the sane manner as a commobn conventional detector, and is
di sposed to project and 25 retract vertically to the top of the traverse
base 20. When 2 4 FEB 2005 71 the optigal pickup 6 reaches a position
above the i-nside circunference detection swtch 7, the bottom of the
optical pickup 6 interferes with the switch 7, causing the inside
circunference detection switch 7 to be pushed into the 5 traverse base 20
in resistant@i® ehélighkessurloagied tswidchursprdde (fudn strawtddhitde d igure) .
It should be noted that this inside circunference detection switch 7 shal
not be |im tigd Providestladnitded feritce Sutte akr ides@dded mbove, and can
alternatively be a non-contact detector or any of 10 various ot her known

designs. Fig. 11 and Hitgshbfilshaw tieteapttimeal 1 ickup fiaid Yodilt s dmyed
to the inside circunference edge Sr, operated the inside circunference

det ecti on swmﬂohdlngap@ﬂﬂuﬂbunmﬁﬂidqumvyiéﬂﬂftdﬂﬁﬂéifykgguﬁdyyfiéhtJHa
inside 15 circunference of the disc 9. The differences between fhe state

shown i5n Fi gecohd @nditﬁoandr@&@e&QQWnghow%,&méﬁd%%ompghya 162188 el |
as the novenent to these states, are described next below.™ The opti cal

pi ckup -6 i s noved fromhike shate 28 showgdsr-Figs. 18naRdsls tg the siate
shown in Figs. 11 and
diameter output gear 56B for engaging the tray rack teeth
55g provided on the ba¢k of the tray 33 (see Fig. 19 to Fig.
21), and a small diameter input gear 56A below the oﬁtput
10 gear 36B. The tray drive gear 56 is positioned beside the
cam gear 30 such that the input gear b56A engages the
outside téeth 30g of the cam gear 30.
The tray 55, tray rack teeth 55¢9, and tray drive
gear 56 form a disk loading mechanism, equivalent to the
15 disk léading mechanism in the accompanying claims, for
carrying a disc 9 between the turntable 5 loading position
(first positionf and the unloading position (second
position) outside the disk drive 1.
A gear set 61 comprising a group of gears (a
20 loading drive gear set 61: see Fig. 9 to Fig. 13) for
moving the tray 55 between the disc 9 unloading position
and loading position is provided on top of the traverse
base 20.

This loading drive gear set 61 comprises: motor

25 gear 4G attached to the output shaft 4s of the second motor



16 by continuing to drive the second notor 4 in the same direction
(clockwise in this case) fromthe state shown in Figs. 10 and 15 af& e FEBN205
opti cal ckup 6 operates the onstate inside circunference detection switch
7. 25 By thus noving the optical pickup 6 further to 2 4 FEB 2005 72 the
inside circunference, the power transferé4path switching rack 42 of the feed
rack 40 noving the optical pickup 6 front-back engages the partial gear 71g
of trigger lever 71, and turns the trigger |lever 71 clockw se. In
conjunction 5 with this the engaging arm 7la of trigger |ever 71 turns the
hook 32 of ddmaehirsh doackimicscreaheb2amaydmg 30 tauget dinmetkockitiss; and
"the cam gear teeth 30g begin to engage the final output gear 64 (third

| oadi ng geardpagiinghdniddigrpar$24 fenresgagbtg The hOtdri wearr dck pard 41
of the feed rack 40 is still engaged with the final output gear 53B (second
traverse ou@pusngbhr dighates r Atksdr iladjesy setpbt atearhi §2Bi il spwed
rocking |l ever 73 engaged with the stop 71s of the trigger lever 71 to

posi tion andnftelgdatliy tha dder tavesf 16h&1faksa flbadinas iapuesuldarofedye
rocking lever pin.73p follow ng the cam channel 43 of feed rack 40. As a
resul t 5 theacl secdi3dl delaednes ¢dwer t G3ggeavimyen 7lardd gdiidReasd R ehonky

show the state in which the camgear 30 is turned cl ockw se by drive power
from the 20lbhidicg oadpny geasr6463x omorherd gllae ngantgear £ B6s hegidisd iy
output gear 62B, and a small diameter second loading output
gear 63B disposed integrally to  the top of the second
loading input gear 63A; and a large diameter third loading
10 gear 64 for engaging the second loadiﬁg output gear 63B.
| This third loading gear 64 engages teeth 30g of the cam
gear 30.
The profile éf teeth 30g of the cam gear 30 when
seen in vertical section, or more preferably in-side view
15 as shown in Fig. 29, is curved. When the intermediate base
80 having the traverse base 20 and cam gear 30 are
assembled into the drive base 10 with the intermediate base
80 pivoting at the Dback edge thereof so ‘as to move
cirdularly up and down relative to the drive base 10 (see
20 Fig. 6 and Fig. 7), the curve of the tooth profile is part
of the arc Cg' tracing the circular path Cg of the front
edge of the third loading gear 64.
The third loading gear 64 on the traverse base 20

and teeth 30g of the cam gear 30 can therefore reliably and

25 smoothly engage even when the traverse base 20 has sWung,



engage the final output gear 64 (third | oading gear) of the |oading,.drive
gear set -61. This operation is also acconplished by the notor gear 3¢ BEB 2005
second or 4 turning clockwi se, that is, in 25 the sane direction in

whi ch the notor gear 4G turns to nove 2 ~r FEB 2005 73 the optical pickup
6 to the inside circunference. This operd®Bion of the camgear 30 turns the
trigger |lever 71 counterclockwise to a position limted by the cam gear 30,
thus drawing the optical pickup 6 to a 5 further inside circunference
position (forward position) until the driven rack part 41 of the feed rack
40 di sengagéSinghs ddend ntiegmadiatautinge i 588 positi@swt , af witdles

cl ockwi se rotation of the notor gear 4G and hence drive power fromthe
second not 0t%4,thes GiGive rard ek @ edinditatetebledter dok t4Q, Lihas irs,Fi.
optical pickup 6 nmovenment. The pin, 73p of rocking lever 73 is guided al ong
t he cam chadfel aad ofhdwed inackig0 td) entldr sheuldclbaediopald ehatheriam
channel 43 at thistinme, and is thus turned clockw se by the spring tension
of the rockPagfideerof73eeth THey tingyertieudr sétteont icaneshd & bertandiad
counterclockwi se until it conpletely separates fromthe camgear 30. It
shoul d3be nédtiee¢ tifatatbabiching thethei dgerg lavies T7d, of oeken@aheRIa 730 and
camgear 30 (or nore 20 specifically the hook 32 and snooth part 34 of the
cam gear 30pndaspreldachsngorarsgeddi.cally the power transfer path

swi tching rack 42 and cam channel 43 of the feed rack 40, conbine to forma
power transfer path switt cbhoglaechbani FurftfersWidgatidg diif t raist ele Rat of
second notor 4 drive 25 power. This power transfer path sw tching nechani sm

2 4 F E B 2005d14gCoge@6p@mISibo ide ROWRR tIANSRY, Pat hasyi i ngy
mechani sm of the acconpanying clains. As described above, the feed rack 40

can nove thproptideal api gkegrbrt ovagyi nskderigh r cunt £5 e@@a&g&? Séeasr pPosi tion
at the inside circunference Iimt of the data .
10 engaging teeth 30g of cam gear 30,

As thus descfibed, ‘the profile in vertical
section of the teeth 30g of cam gear 30'is'an arc following
the circular path of the third loading gear 64, that is,
the last output gear of the loading drive dgear set 61, as

15 the gear 64 moves circularly up or down in conjunction with
the circular movement éf the intermediate base 80 and the
traverse base 20, or is a straight line approaching this
arc. As a result, the final output gear 64 reliably and
smoothly engages teeth 30g bf cam gear 30 even when the

20 loading drive gear set 61 moves in a circular path
vertically in conjunction with the movement of traverse
base 20 in a circular path.

It should be noted that a loading drive mechanism

for driving the disk loading mechanism comprises basically

25 the loading drive gear set 61 and cam gear 30, or more



signal recording area of the disc 9, and can then continue noving the
optical pickup 6 beyond this position closer to the inside ci r cufle FERB0S0f
the disc B. Furtherrnore,.the second notor 4 drive power transfer path is
switched by the 10 'feed rack 40 noving to this specific position at the

i nside circunference or nmoving fromthis58pecific position toward the
outside circunference of the disc. As a result, drive power froma single
notor (the second notor 4) can be used to power the signal reading
operation of the gptical pickup 15 6, as well as switching the drive power
transfer patRestidkélddcdh@ et 430Futhaseadr eanby thdst ilasidigia dminiese
the sane notor 4 without changing the direction of shaft rotation after
novi ng the SFCGHEALSEI EREEFesPPadssitgndiher dipractiungt icori V20 ntexhare Smsi flethe
circunference edge Sr of the data signal recording area of the disc 9, the
disc 9 i s a@ceeaPesying glelimsped fromthe turntable 5 so that the disc 9
can be ejected fromthe disk drive. It is therefore possible to elimnate

t he dedi cated di sk | odtengphmternoredi cpdital 26 adwk boadinngnewre sl gadi ng
in a conventional optical disk 2 k FEB 2005 75 drive. It is therefore
possi bPe t o spegiifdedapoess iexpensi tiee diskide i ¥erbymrbysntedycideg drha-naunber
of notors used in the disk drive. Furthernore, by changing the direction of

second 5 noteitas sigarit irecoad isignEsestepping EhecSecont et bfia the
optical pickup 6 has been noved to the inside circunference edge Sr of the

dat a si gnal piekopdiéngsatbanofot/eel ®iysah? anrd vieh@omed tdokefordddiRid cal
pi ckup 6 has been detected by the inside circunference detection swtch 10

7, it i's posdiablthet genat saitec31 theomi 8ke ohit §MHEe idcsln rdiiey@ cand qeORfd Nue
reading or witing signals to the sane disc 9. The nunber of detectors or

detection swhechiisdisedtbn tHe dhskddr icie waFedleteddesI&sucedy and & dover
cost optical disk drive can therefore be provided, because
10 said specified position outside of the data signal
recording area of the disc 9, the tfansfer path of second
motor 4 drive power is switched to the loading drive gear
set 61.
This trénsfer path switching operation 1is
15 described: further in detail with reference to Fig; 14 to
Fig. 18. A vertical stud 20s is disposed at the front of -
the traverse base.20. A trigger levér 71 for switching the
power transfer path is held on the stud 20s. A rocking
lever 73 restricting the position of the trigger lever 71
20 is provided nearby. |
As shown in detail in Fig. 35 to Fig. 37, the
trigger lever 71 comprises a base 71b fit rotatably on the
stud 20s, a partial gear 71g formed to part of the outside
of the base 71b, and a pair of engaging arms 7la for

25 engaging the cam gear 30. A stop 71s for engaging claw 73d



15 the inside circunference detection switch 7 can be used to detect

di sk has-.been | oaded into the disk drive and if the disk has been 6Iéﬁbg@5
and dedi chted detectors used in a conventional disk drive for .these

det ection purposes can therefore be elimnated. 20 The traverse base 20 in
a disk drive according to this preferredsenbodi nent is designed to sw ng up
and down on the back end of the base, through the internedi ate base 80,
while a protrusion 80P at the front end of the internediate base 80 engages
a cam channel 33 in the cam 25 gear 30. As described above, this cam
channel 33 @dnpresksng 2leverrB72005s 7@napidatl bot t bine hanitadaieal o Eharireel s
33a and 33c and a di agonal channel 33b connecting these horizontal channels
(see Fig. 24niggeirglex®r bEwe vEi cal position of the front of the
traverse base 20 is determ ned by what part of 5 these three channels 33a

to 33c the protrusi onB@P parenghgeeawi thigt hat ficx, bygahengi kret igyweand
di stance of camgear 30 rotation. The internedi ate base 80 and thetraverse

base 20 t hertefaosd eswipmtiupsatndctidwy piack | 4. arbencideyhackagdgeiafl the
traverse base 20 according to the 10 direction and di stance of cam gear 30

rotati Gn. |tleol Iditsmessdae sbviloars ibatahhenyhguerse baek 20 igyURRBHEd to
swing vertically on, one edge thereof relative to the drive base 10 through

the i nt er medirate thas @ud®idbreE seciddncajdar Iche cam gear 30 is turned by
power 15 transferred fromthe |oading.drive gear set 61, causing the other

end of the traverse base Qfowe HBVEddHROr HRWF; S%Ch%h%fo thegy frept qfhe
traverse base 20 swings up or down relative to the drive base 10. Drive

power from @aekiBorletbe SELORGMIRLQELs?, al HAIWS 7Y O S“i‘sngf.{{'e and
traverse base 20 20 up and down, and therefore to raise or |ower the
fastened at the front of traverse base 20, a lever part 73a
10 extending in a basic I shape from the base .73b, and a
spring part.73c extending basically'in an arc from the base
73b. A claw 73d for engaging the stop 71s of trigger lever
71, and a pin 73p protruding upward, are integrally molded
to the lever part 73a. A guide slot 73s through which the
15 fegulating rod 75s of positioning rod 75 slides freely is
| also formed in the base 73b.
As will be knéwn from Fig. 30 and Fig. 32, a cam
channel 43 with a curved shaﬁe when seen in plan view 1is
| provided in the back of the feed rack 40. The front end of
20 the cam channel 43 is open to the front of the feed rack 40.
The pin 73p of rocking lever 73 is thus abie.to engage and.
slide freely through this cam channel 43. - |
A positioning mechanism for precisely maintaining
engagement of the various components diéposed to the drive

25 base 10 and the traverse base 20 respectively, the



turntable 5, and spin the disc 9 in conjunction therewith: Wen the cam
gear 30 nopves further clockwi se as shown in Fig. 13 and Fig. 18, phergg 2005
position ht which the protrusion 80P of internedi ate base 80 engages the
cam 25 channel 33 noves fromthe top horizontal channel 33a 2 4 FEB 2005
77 through the diagonal channel 33b to tB& bottom horizontal channel 33c.
When the internedi ate base 80 and the traverse base 20 are positioned as
shown in Fig. 9 and Fig. 14, the 5 protrusion 80P engages top hori zont al
channel 33a,. %ng tlég i nt%rm_sdisade base 80 and the traverse base 20 is held
B-§ "6 I*85% o

as shown in™ A8 FRYr FY_VEESe 2BSRi 2R dBe alse girvoidedases
substantiallﬁ ft usgh with the top of the drive base 10. The disc 9 can thus
be cl anped 8fdthE GHi&FePafe Bé 0sh trRyansebafie 20 -and the cl anper 96.
Wien the feed rack 40 noves nore than a specific distance forward as shown
in Figs. 10 to 13 andMof§s. $Be¢bli®Rllve cam dqeesiBery nsmenbear n,7%nd
the front protrusion 80P of the internmedi ate base 80 passes the 15 di agonal
channel 33b (P8Sékd2§d Nohe Wbt t &9F hBPF26APAILNEhdeel t138tege chasehatneio 33.
This results in the internmedi ate base 80 and the traverse base 20 sw ngi ng
down oR thetBScRDESFMEsdadsf base it andiengagingebotb bheedr 20g IBaseaslO as
shown in Fig. 7. This novenment of the traverse 20 base 20 also |owers the
turntabl e 5°P8 PREYsafe ddewanadd tonshiendrons @ fr ddel ttraaedisec Hhszare the
drawn to a position above the turntable 5 from outside the disk drive 1, or
can be ejected from abdse shmwn uimtdetei’d tia duitesi del the Bigk 43, this
positioning rod 75 comprises an engaging base 75b for
engaging and sliding freely front-back in the front-back

10 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 engaging'base 75b and. extension 75c.

15 : As noted above, this regulating rod 75s is
inserted through and slides freely front-back in the guide
slot 73s formed in the base 73b of rocking lever 73. As
described more fully below, after assembly the front of the
extension 75c contacts spring part 73c of rockihg lever 73

20 and is pushed thereby to the back. The back of - the
extension 75c can also contact the front of the feed rack
40 so that as the feed rack 40 moves to the front, the
entire positioning rod 75 also moves to the front.

As shown in Fig. 14 to Fig. 18, a positioning

25 hole 83 into which the regulating rod 75s of the



drive |, without the disc 9 or turntable 5 interfering with 25 disc 9

| oadi ng 0& unloading. 2 4 F E B 2005 78 \Wen the traverse base 20 FE§ ¥us
inclined down fromthe drive base 10 to a specific position (the position
at which the front protrusion 80P of the internedi ate base 80 passes the

di agonal channel 33b and engages the bot®8m 5 horizontal channel 33c of cam
channel 33), the teeth 30g of cam gear 30 engage the tray drive gear 56 of
t he di sk | oadi ng nechanism The tray 55 is thus driven with the traverse
base 20 reliably swung to a_downward position. It is therefore possible to
reliably avé?%Jitrﬁoé’rlﬂ%r e 7%0 g5eY \ﬁé‘é-%rt fd (it 55 (Eardeed s thaefe) and
the turntabl e W%gp the tray is driven (that is, when a disk is | oaded or
unl oaded) . \ﬁl%:ﬁ Yak! P hvERG e 1BA8E Mg it & e Rl i neliheBedhri feers ragky.

18, and Fig. 7), the third |oading gear 64 is 15 also inclined and engaged
with the teéth ™Sgoffiedhegedhaso a Arswild sbetarge twhdwre i frdity. Q%
these teeth 30g have a profile in longitudinal section that is curved or
inclined tofetaxds the ofeederagin déarcBthadtss aandsplishegeans the dnti30g
can engage reliably and snoothly. 20 Furthernore, while the feed rack 40

(t hat %s t o oplhe cgixtsnsikap 6)5Ppeds prosihioiimont radd The trasenge thase 20
is inclining, the front edge of the feed rack 40 contacts and pushes
forward on temd irgclpasti tillealoxt eesi b 15 asfvaumss tWidih rthe achgigiing base
conjunction with the forward 25 novenent of the feed rack 40 as shown in
Figs. 14 to78® fodlowing Bt2ROS5 g6 dEhi chrausds 26 r anilsat icengad Ase of
the positioning rod 75 to nove forward gui ded by the guide slot 73s in the
base 73b of regeliatg nogeverd 785s Then fias indtcectlaboyesithentrguhatlen®ar et 75s
fits into the positioning hole 83 in the 5 internedi ate base 80, and thus
posi tions tldet rivbeseedisee 20atse t 8@, drane bhss - Ehddyawighhthetraverse

i nternmedi ate base 80. Wen the feed rack 40 noves in the opposite direction
t o t haoback patske 2ftortee thfe IprticttheRrrt e/ 3ng8\@s the positioning rod 75 to

t he back. This is because the.10 front of the extension 75c of positioning

rod 75 contacts the spricag pardnn@c Df shepe@cking havakc/Fneandddie iPri ng
part 73c thus constantly urges the positioning rod 75 toward the back.
plan view is also provided in the top at the front of the
traverse base 20. An engaging protrusion 32p is also
provided on the back Qf the hook 32 on cam gear 30. This
15 engaging protrusion 32p engages the cam channel 27, and
thus regulates the front-back position of the traverse base
20 to the drive base 10.
Furthermore, the vertical positioning between the
front of the interﬁediate base 80 (therefore, of the
20 traverse base 20) and the dfive base 10 is accurately
controlled by the protrusion 80P provided at fhe front of
the intermediate base 80 engaging the cam channel 33 of cam
gear 30._

The position of the front of traverse base 20 to

25 the drive base 10 is thus accurately determined in three



When the traverse base 20 is held substantially 15 parallel to the drive
base 10 wibt h the tops thereof substantially flush, the drive base) 4FESn2005
traverse base 20 are positioned front-back to each ot her by engagenent of
t he engagi ng protrusion 32p of hook 32 on camgear 30 with the cam channel
27 in the front of traverse base 20. 20 B4g. 19 and Fig. 20 show the state
in which the notor gear 4G is driven further in the sanme direction

(cl ockwi se) by the second notor 4, and camgear 30 is turned further

cl ockwi se by way of intervening |oading drive gear set 61. The input gear
56A of tray RETRANGjenIlB6 Pisrefoebomet thngage the tieddrn@y adfe tzmeerde®, base
20, and is 2 k FEB 2005 80 positioned to the snmooth part 34, in the

st at es showfhat Figs. sddeote3 siket,atfmmnftcabegkar add iwe tthieradflor,e aved
transferred to the tray drive gear 56, and the tray drive gear 56 does not
turn. 5 Howdier  cohgonetes caougéad 3 t thas dird viehégosi L Dornshowwe vérds g.
19 and Fig. 20, teeth 30g of cam gear 30 begin to engage input gear 56A of
tray drive deere S5&0 arhrt r dye drdcmigessl 6 drid NSrd N 49Ny Uneidaedd tk th
rotation of the camgear 30. The tray 55 is then pulled to 10 the front as

shown isn Fi gorxkedponadynf parpst gemr 56B oftHdrmyraird vepgeaind@ anghdie
tray rack-teeth 559 engaged therewith: It should be noted that draw ng the

tray 55 fromuinsimded hehali skafdsfye bath @it sidleoidendebyes tdidtvd Soorddr
uncl anping the disc 9 and ejecting the disc 9 froma signal reproduction

state, is dascrabedrabevg. menirliaim thenkbaw SSefwOsM oW daikR i Nsidad he
disk drive 1, the second notor 4 is driven in the opposite direction by the
motor contr glechandwid 6h tBReCidfiVvé hoadd 4 s0ahhat thhe MRLQIngeair AR
mechanism on the traverse base 20.
10 ' The disk drive 1 also_has a clamping plate 95
with an assembled clamper 96 for clamping a disc 9 to the
turntable 5 (see Figs. 1, 2, 4, 22,_ahd 23).
A claw 95d is formed at each of the plurality of
mounting arms 95f (two are provided at front and back in
15 this exemplary embodiment) disposed to right and left sides
of the clamping plate. 95. The clamping plate 95 1is
assembled to the drive base 10 by engaging these claws 95d
with the sides of the drive base 10. By thus assembling the
clamping plate 95 to the drive base 10, the centef of the
20 clamper 96 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 sides, an annular center holder 95a

25 for supporting the clamper 96, and a horiZontal connector



20 begins to turn clockwi se. As a result, carrying the optical di sg 12 rEB 205
the disk-drive 1, clanping the disc, and preparing for signal reprdduction
are acconpl i shed as a sequence of actions. As described above, a disk drive
according to 25 this preferred enbodi nent of the present invention 2 4
FEB 2005 81 conprises a drive base 10 anfi5separate traverse base 20 to
which a turntable 5 is assenbled with the traverse base 20 supported so as
to swing up and down on the drive base 10.- By driving a single notor
(second notor. 4) continuously in 5 a forward direction (first direction of
rotation) oP3ppesi cendiacddmicortheninglive ram Septticc athepibalass & 50.ai si ng and

| owering the turntable 5, and transporting a disc 9 can be acconpli shed
substantial ly continudwsl| ghien phiefeorddr, embodihshant i al lyotett i Mwusiy in
the opposite order. It is 10 therefore possible when |oading or unloading a
disc 9 to aveirtheidnioar feramceide tive tween uth abkeeSowi theuthoTeirn® I sc 9
up or down. Unlike with a conventional disk drive, it is therefore not

necessary t Gher admespatidindioheet zéotal i bhkag t9en dimke WwbaEHr birerdmne, it
is also possible to secure (clanp) and rel ease (unclanp) the disc 9 to or

fromtise tuhotrdbbetaluscognébeoppasaii 08 Waiebynbhe thavensgbase 24,40
which the turntable 5 is assenbled is swng vertically on the drive base

10. Theref oheriuohitke Walse @5B0bgoRveRkcwMAE! c@r&%&éﬂfc}n\aa_,n% ttd $HPMhotch
necessary to drive the clanping nmechani sm (chucking plate) up and down.
Furt her nor egskecahsie givieRghte eMBbodlizo8@eANE oMl tors 95¢ less rigidity
' than the horizontal bases 95b, and makes it:easier for the
horizontal connectors 95¢c to bend vertically. Therefor,
10 when the disk drive 1 is 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
15 turntable 5 (and spindle motor 3 linked to the turntable 5)

from suffering major damage.

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

20 there is deformation such as warpage_aﬁd bending in the
disk 9, by correcting them through a relatively simple
constitution. | |

Figs. 44 to 47 schematically show a basic

constitution and a principal of a disk clamping mechanism

25 employed in the embodiment. As shown in Fig. 44, a clamper



4) is used to nove the optical pickup 6, raise and | ower the turn?.I b&éqﬁps
and transport the disc 9, the disk drive 1 25 can be operated usi 3 a“total
of two nmofors, that is, said 82 2 4 F E B 2005 second notor 4 and a
spindle notor (first notor) 3 for rotationally driving the turntable 5. By
t hus reduci ng the nunber of notors used, 54 sk drive 1 construction is
sinplified,. and good operation of the conponent parts can 5 be nore stably
mai nt ai ned. As descri bed above, in the optical disk drive 1 according to
the preferred enbodi nent, the drive power transfer path of the second notor
is to be swit&Hed sEmisesed phtah centnsd brelagp@owesrt Do he6d ogsh ng dri ve
mechani sm 10 and a path transferring power to the pickup drive mechani sm

. However, itPinchigusidpirradinttiy ick amelmeconadgotof Drdiysk © diive 4 he
optical pickup 6, without perform ng the switching the transfer path. That
is, for exarplmtamlatiatfas Catind thehsageradd capabie ofameadi fortion
information signal a plurality of disk by exchanging them one by one, and a
di sk drive K96k rithat hiop-afp duhpetaoftiddory tiek: 1 @adi Aggies conducied, by, a
outer mechanism (that is, by using power fromout side of the drive) that
conpl etfel y seperiatier f rodimam partdoredie tde #hd V@ 20 dauidg g trechani sm for
recordi ng/ readi ng agai nst the optical disk. Therefore, it 1Is not necessary
to use powersubmdiaoer il Hyhel dHdd dHll R yh S g dhed %&Lﬂafat h

bet ween the pickup drive nechanismand the |oading drive nmechanism 25

Accor di ngl y cliampesugho raricap@ éGalddih nidnmbeér N Uxterdthd v 219-975 %&'re
necessary to proved the above-nentioned | oading drive gears 61 (the % st

to the thirgerdatiory.ged TitA) pdd idPWed N £ &drnﬁejda&fj ﬂ%é%véﬁi

| oading drive gears 61 (the first to the third |oading gears

assenbl ed t @hle he itvea i t S V. the rotatin
S RIS e TR (SRR ISty %

shafts of the gears 62-64 in %ﬁb bosses

62S- 649 i - P , t b - ti d
P esiotot 8 Lomersangae A AL of Uhd 8 JRRUE 4T o

application, the |oading drive gears

gears 62-64x51Q02r %on%n%sa%%n%%ddti%éé@ traverse base 20, and it may be
used in the state as shown in Fig. . I'n this case, the second notor is

used only to move theaQPtiGHn Hhc%iﬁg QB, 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
15 clamper 96 pinches the proximity of the inner edge of the
disk 9 with the turntable 5 for fixing the same, and 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
20 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 againét the large clamper'portion 96b of
the clamper 96 at the outer peripheral portion thereof,

25 whereupon the disk 9 is pressurized by the central clamper



As described above, in the disk drive 1 according to the enbodi ne r## mg
possi bl e to change easily the 15 manner of use between an applica 8
perfornidisk | oadi ng by using power inside of the drive (that is, the
second notor) and an application to performdi sk | oadi ng by using power
outside of the drive. It is to be noted hat the present invention is 20
not limted to the above-descri bed enbodi nents and, needl ess to say,

various i nprovenents and desi gn changes are possi ble wi thout departing the
scope of the gist of the invention. As described above, in an optical disk
drive accor ghong itom P 6d rixir aspetiimnf dhe ﬁ’:&%?ttﬂé‘lwﬁé Qf 1 ¥ second
base separate fromthe first base is support FEB 2005 84 nove or
SW ng verti caldntabdleati.ve to the first base through an internedi ate base. A
single motor (the above-noted second notor) can be driven continuously

forward (in a first diwieef it 0 ireiatdPrAnPmd I RE Od}l@%at éjc'irc‘?\ﬂ%%zpn S
to nove the optical pickup, raise or |ower the t urnt'abl e,

optical di sedsubpoantical I9p eEtdnauusy d nid 'Br%s%ft‘flliez’?&? rPr tcgl t r?' ly
ere

continuously in reverse direction in reverse sequence I'S

possi blse to isd Hentrey fteree d en 10
T ¥ mg&ﬁa\@%fﬂ%é ﬁ’lon tﬁ up ﬁlgﬁv%m Uhl i ke

| oadi ng and unl oadi ng a di sk wi't hout noving

with a convegiir@Rdedi Siyndnicve .t if r egessary to rovide a
di sk holder for lifting theedi sk. 3 urte}ig?{r?le)é% G\cie’iill({-ig:sarlaI(ifsods sspcbliigl

secure (cl agp) rard giglkease di;sc to t rntable usi n he
oper ati on wher eby tiziLe sggon(rgli]l%gse%toa %(r: tf]“toh urr%at]e §& %%Jé‘iit}i g“{

swung verti ¢akl [ .9 ref.ore, unli mnt conventi ona
disk drive, it F?ﬂﬁétgﬁgge§§§F3%?o rgggpﬁﬁ a%%%ﬁﬁ%}y S zﬁh%nﬂ%%ﬁﬁmking

plate) up aggggopgrtgganbghg@gg&ﬁs QE%%%QFl%,%'QQ rg&g;niﬁg?t econd

notor) is used to nove the optical rais ht abl e,
and t R@nspopt-;the . g IS [ an, he Qner at usin total of two
notors, that gl ggl§%§ g%dg &ﬁgaﬁg.%%ql%& rﬂﬁor%ﬁbrlﬁb loﬁﬁlﬁbe

driving t he n B du0|n er of notors used, disk
2 4FEB 28%@ %g% hg\?lgﬁggn}sép %?I $ig I|f9 a&n@pé’&ﬁsoﬁé”reati on of

case, the | arabRed; 168 %adcetE tater %@a el gedy B e e L (DS
'nternEd'étSrevented from contacting the concave portion 96c of the
clamper portion 96.

15 In this manner, even if a warpage in the
direction of the labeled surface is present in the disk 9,
the warpage may be reduced by attaching the clamper 96 that
1s comprised with the large clamper portion 96b so that an
angle formed between the light béam of the pickup 6 and the

20 disk surface will fall within the above-described defined
value, and accurate recording and reproduction can be
performed also with a picku§ that is not comprised with a
tilt mechanism.

We have conducted tests to verify effects of

25 correcting the disk warpage by the disk clamping mechanism



5 base can nove or swing vertically relative to the first base, aCd th
second bafe is supported by the internedi ate base through an el ds f@Bb@qy.
Accordi ngly, the supporting of the internedi ate base to nove or sw ng
vertically relative to the first base and the elastic supporting of 10 the
second base can be perforned separately, sghereby, the flexibility in
determ ning the elasticity of the supporting portion for supporting

el astically the second base is enhanced, in conmparison with the case where
the internediate base is not provided (prior art 2). As a 15 result, it is
possi bl e t o exgicsnesl dfbfee dtaisved yrhiotdipefl abxpdradinegl \ddanasd.i oTHemEst rom
outside and restraining vibration may be generated by rotation of the
turntabl e sinasulasears shown am dhtg.cid. dirsks .drieze iaQegytdidtged @ a second 20
aspect of the present invention, basically the sane benefit is achieved as
the first asihectacdfertilssiiow erft wairpdge additheomidkhen Ma5aRE atrp base
supporting the second base is -disposed inside an opening in the first base,
and i s supporetiethts olshiati dris @FN thed REMel ealdnpedl \wold haanauyd 25 one end
thereof relative to the first base. Mire 86 2 4 FEB 2005 specifically,

the ca® gearliasipeat dledtdbyulbgten iAar, tiransfierned ffomithe dqgadi ng drive
gear set, and the other end side of the internediate base (that is , of the

second base} lilnstaiased @r chaweliced ik taQY WICh:2pald b f£aMIATs O Lot ati on.
As a result, the internedi ate base and the second "‘base are noved up or down

to the firstaiese Pickal lag g uBkodie e 10 K31l Yrdifiederond base. That
is, it is also possible to use drive power froma singl"e notor (the second
height than the central clamper portion, wherein the
lateral axis illuétrates a radial directional distance froﬁ
10 a center of the disk and the longitudinal axis a degree of
the warpage. While it'is obvious from both drawings that |
warpage has been corrected to be within the range of the
- defined value (the fange of allowable value) for the
warpage in contrast to conditions in which no pressurizing
15 force is applied by the large clamper portion as |
illustrated by the chain lines, it can be understood that
the warpage is smaller in case of Fig. 46B in which the
large clamper portion is further projecting than the
central clamper portion.
20 - Clamper moving operations for moving the clamper
96 in a direction opposite to an upper surface of the
turntable 5 unless the turntable 5 and the clamper 96 are
in pinching and holding conditions will now be explained

with reference to Fig. 47 that is schematic side and

25 sectional views (wherein hatchings for indicating sections



notor) to drive and |link pivoting the second base up and 10 down to t

first base (that is, raising and |lowering the turntable), and traﬁ%b 8 2006
(l oad and/unl oad) the disk. In an optical disk drive according to a third
aspect of the present invention, basically the sane benefit is achieved as
the second aspect of the invention. In 1ggaddition, the profile of the

out side gear part of the cam gear as seen in |longitudinal section is an arc
or a line approaching said arc. This arc follows a path of vertical

circular notion through which the final output gear of the |oading drive

gear set travel smifktednjpdretiiaQn wi.t h rhe R& W R0 Y e efrdde
internedi ate base (that is, of the second base). In this case the final

out put gear ofitot kael eadnfaudle \ve Hgear tsely MEsiild YRuh tRRoage T Hh & 1 de
gear part of the cam gear when the final "output gear swings up or down in

conj uncti ongei. t hat BeoswuRaAiohg sV &RMe Lforf 123 ddif 8RR RSR ,and the
second base. @) 4 FE8 2005 In an optical disk drive according to a

fourth aspeghtebdhbenpr es@ntyiishvention, ggﬁ'ﬁ@t fre i%a%n%%?xﬁcf:jit s

achi eved as the second or the third asp e I nvention. aéﬁition, a

protrusi on |;$+di $pRSed e 8aied 55 Q&S 18n4, sSi_de ;of ' gﬁgﬁ?i t ase,
and this other end sidg OF tﬁ% iﬁ?%ﬁﬁ%&?a?§§6%289¥¥%é§§% g% 0 ﬁglggg%nd
base) is pog&gygned vertically as a result of this protrusion engaging a

cam channel in“the camgear. Therefore, it is also possible to reliably

deterrine and preci seky posizhl 99110 e A hete end Side (of figyy iupter medi at e

base and the second base vertically to i TSt "base. ares

conponents gn_theg fi.rst on.,t h e d_ b can be
precisely a%gs%e ig§|338%§§§e§%%i%%q@8§ e?%%% Hﬁﬁ&§%h%%ﬂéﬁ¥€.?f% In an
optical dis | ceor,di; t fif.t h ct qf the present .invenfion
basical ly t ‘égégéesl%e%ef(gtl%?‘é}agc%loe\gré‘g'agﬁ‘&ﬁyon Lo ah &8 SseF r?:6’9‘%urt h
aspec of i pyenti.on. I n _addition;, the.outsi.de gear part of, the cam
ge?r g?gagféﬂéﬁegﬁFﬁﬁlggigel?ﬁgﬁnﬁheggénﬁfgfﬂfgaﬂﬁﬁb;ﬁﬁl anF§WI _%he
i ntermedi at e_base iS, secon ase)_.swi.ngs downwar 0. a specific
posi tion reﬁgt?§er%8°?ﬁefFPF%F%ﬁa§ VTR -t r ayTive 5@&H€§fﬁgﬁ t he

i ntermedi ate base gndftgg S cong % se have positively swng down fromthe
first base.™FKeP&Por8F 1€ SUaP&E gﬁséiﬁpea direction as indicated by

arrow D as illustrated in Fig. 47B, which is a direction
opposite to the disk 9, the clamper 96 will move in a
15 direction as indicated by arrow U in the 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
20 are hindered bylthe protrusion 55a of the tray 55 or any
other hindrances when the tray moves (in a direction as
indicated by arrow E in Fig. 47C).
As explained so far, the provision of a clamper
_for pressurizing an outer periphery of the disk from its

25 labeled surface will reduce warpage of the disk 9 to enable



25 to reliably avoid interference between the tray (that is, 2 gLF E%QWS
2005 88 the disk on tray) and the turntable when the tray is driven { at
is, when the disk is transported). In an optical disk drive according to a
sixth aspect of the present invention, basically the same benefit 5 is

achi eved as anyone of the second to fifthpaspects of the invention. In
addition, the feed rack can be noved to a specific position farther to the
i nside circunference side of the disc after noving the optical pickup to an
inside circunference edge position of the data signal recording 10 area of
the optical s¢tebde By ivivigndotro rebirsdspedioh @nposilisicoavat dt e nidisirde s
circunference side, or noving fromsaid specific position at the inside

ci rcunf er enpeesiede ity tloeremehisde feitheunfrenersse side of the disc, the feed
rack switches the drive power transfer path of the second notor. 15

Therefore, it is al soThessiillke dravesacacsidigle taPkoe ehBedsaeerd mtor) to
drive signal reading operations of the optical pickup, and swtching the

drive power comprditers paidisef clhepsagomnd cMindlsm hppal cdPtithedlagdhek drive
according to a seventh 20 aspect of the present invention, basically the
same bénefi iehsiagkideyedias pAaciballh asReeheOtohbeetRYeBhis@1tutlon
will now be explained in details with reference to Figs. 48
and 49. Fig. 48 is an overall perspective view of the disk
clamping mechanism according to the present embodiment, ahd
Fig. 49 is a partial sectional view showing the operation
10 theredf, illustrating a condition in which the disk is
being pinched and held (Fig. 49A) up to a condition
immediately before starting moving through the tray (Fig.
49C) .
In Figs. 48 and 49, A clamper magnet 96d is
15 arranged QOwnward 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 ﬁaper
center portion 96e is provided in the center of the clamper
96 for achieving centering of the turntable 5 and the
20 clamper 96 by being inserted into a central hole of the
turntable 5. It should be noted that centering of the disk
9 and the turntable 5 is achieved in a conventional manner
in that the inner radial portion of the disk 9 is held by a

taper stepped portion of the turntable 5.

25 A spring hook 94 with a hook portion 94a



addition, a regulating rod is drlven to project fromthe other end side of
t he secon? base as result of the feed rack moving beyond a specifilh FEB 2005
position to the other end 25 side. The regulating rod thus fits into the
posi tioni ng 89 2 4 FEB 2005 hole in the internedi ate base, and thereby
determ nes the lateral position of the segond base to the internedi ate base
perpendi cul.ar to the direction of feed rack travel. Therefore, it is also
possible to precisely and 5 positively position the other end side of the
second base laterally to the internediate base (that is, to the first
base). |n addiadest;ingrifpomenitts dmndwe fadisd] heset sord mrmammédorhtthee
second base can be precisely and reliably engaged with corresponding
conponent s. dantteterafbree,clwong g altte tdte. f el riandk tppdthiootdes erekséde of

t he second base and positioning the second base can be interlinked using

drive power thrumen s rojlapmtlort o t9te iSecONtra@l Yot At an LR ik ehsk
drive according to an eighth aspect of the present invention, basically the

same benefi wilth-is sachireediaasenthe fArss, aspetodd ﬁdle:ldhleﬂal Phetdbs
addition, in clanping an disk warped to t he clanper side, it is capable of

exhi bi t5 ng amracigrorthef QemRat i9Y WRINAahdYe B th NG Agb RIAS A aZgLé!Q the
Iarge clanper to a proximty of an outer.periphery of a disk on whi no 20

i nformationthe rspedndehookherebysi i tife ROSHdEE @ tHrAdhAtL saﬂd%r{gefgsect
the |light beam of the pickup to the disk surface in a condltlon o}

correcting warpagsief amendicdentdNdHo didige My a‘ﬁdﬂ&t qf a;%},l tween
gh ean1

an information recording surface of the disk and the
is, even if dikes ard IR SU HBhe WA T1 Iﬂ(%a %:ﬂ/ rﬂ; t he
dISk it is possible to accurately performrecord ng and reprodu n
i nf or mat i onpiepdgalgsng Miahh vidwa rdefarmtd o) ofpdhe Wi ksp £ r}%’cﬁprft} since
the disk drive '
10 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 turntable 5 and for
15 mounting the tray 55 thereon in a freely sliding manner.
Operations of the thus arranged optical disk
driving device according to an embodiment 2 will now be
explained. 1In Fig. 49, Fig. 49A illustrates a condition in
which the disk 9 mounted on the lifted turntable 5 is being
20 fixed by 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

25 directed urging force as generated by the spring 98, the



is provided with a clanper noving nmeans for noving the 5 large cl
abu?ting agai nst an outer periphery of the disk in a direction aﬁggqﬁﬁ%ﬁp%n
. upper suf*ace of the turntable, it is possible to nove the |arge clanper so
as not to hinder novenents of the tray. In an optical disk drive according
to an ninth 10 aspect of the present inveption, basically the same benefit

I s achieved as the eighth aspect of the invention. In addition, the spring
hook may be supported by the clanp plate unless the turntable and the
clanper are in pinching and holding conditions, and the spring hol der that
is fixed 15clempee 9pr prgsisook zeay the iikNd taneeuslis sPAdEdn Ithd S
possible to exhibit an action of noving the clanper by the spring nenber

that is inténposetbleebwesert Hessupdnriedusf=ded holdeowld e amer .
That is, it is possible to nove the clanper in a direction away from an

upper surf aterf@ablet be isunntakice, the Woding Hener rofgt hg S RHN G JgToer
that is interposed between the clanper and the spring holder supported by

the clanp pbateiohnoda apkl ealscdilshk tdid WA tAC GWedigi LithiaR, ttfillc?a
the present invention, basically the same benefit 25 i1s achleve as the
ei ght hsaspeghd@hst BE ktR¥eBliis®Nbelifg pidchedEBAR2n 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
10 separated from the disk 9) as illustrated in Fig. 49B, the
disk 9 is separated from the turntable 5 and mountéd 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
15 clamper magnet 96d and the turntable 5 as well as their own
weights, while a brim portion 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
" 20 descending of the turntable 5, the magnetic suction force
between the separated turntable 5 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

25 clamper 96 from the disk 9 located on the tray 55.



91 addition, it is possible to exhibit an action of noving the clamer in a
directiongmay froman upper surface of the turntabl e through mutlub(FEB 2005
pul i ng ing to nmagnetic force of the first magnet and the second magnet
unless the turntable 5 and the cl anper are in pinching and hol di ng
conditions, thereby PCSSIBILITY OF | NDUSARI AL UTI LI ZATI ON As descri bed
above, according to the optical disk 10 drive of the present invention, it
is possible to performa disk |oading operation, a disk rotating operation
and a pickup driving operation by 2 notors, thereby it is possible to
sinplify the construcfisodldustiratdidskinddlige #9Ct @fdch éehe bormteble 5
absorbing vibration fromoutside and 15 suppressing vibration generated by
t he rotatingoypér ani en défrerdis onurarst dlvl €urtiherefsaps ratee froaséhle idiwntd on
may advant ageously be applied to an optical disk drive, that is required
constructi opald $hepdikiteatceo i edmet enmihey erteinpenf Suraala Ithiey tagai 19 as
applications of shock and vibration, for 20 recording a data signal and/or
repr oduci ngwaldata $hgnalistenaeded tweean thpt ittaly dSslkandsetheasvandala e
storage nedi um such as what is called a CD or what is called a DvD 2 4
FEB 2065 925CaAeMBuEEicArntili Galpadiatleddr ithe Randyng 3 wiunntblee ifom
rotatably supporting an optical disc, an optical pickup for witing a data

signal to aslapgihgahadinee rHet at ifdgwand ke Hewtitabl @rand/an weadidty o dat a
signal recorded to said optical disc, a pickup drive 5 mechanismfor noving

the optical wpthkipsbieditr eet ithralshe felbredn ddie dmsirde e itheUaf-arange S de
and outside circunference side of the optical disc, and a di sk | oading

mechani sm f g1 10eYrAGed) QRiHCahedidSEKDidieasld SR REMMRER & fieeon
position at which the optical disc is above the turntable, and a second

position attwhegBcthenepdiigil odi sc is outside the disk drive, conprising:
lo a first base conprising a base frame of the disk drive; a second base

havi ngodi sposed t her ey esaiduniniabhe andi@ o igrSte JIPtQfrnkQh1kotagonal Iy
driving said turntable, and géié ggtical pi ckup and p%@fﬁp %roe E%ghanisnl

and an inteﬁ@?@b@h?nga%ﬁed%%BQ%EQEQ%EW%%@ 5?%&{Eﬁ%ﬁmPQ§Fagn§gb?%é§$f?2?

base, being supported to nove or swng vert y relativ
base, and sypgettipet R geqand;hase hir gughan 15 ehaghiie hady, Werein a
| oadi ng drive nechanlsn1fgf §r|V|ng sa&g glsk Ioa%ing mechani s
condition in which it is sufficiently remote from the
clamper 96 and the turntable 5 as illustrated in Fig. 49C.
15 When the disk 9 is moved to the proper position upward of
the furntable 5, the sliding movement of the tray 55 is
terminated and the turntable 5 stérts lifting.
Accompanying the lifting of the turntable 5, the spring
hook 94 will be lifted with the proximity of the inner
20 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

25 downward direction for pressurizing the disk 9.



a second notor drivable in forward and reverse directions for supglyiﬁg
drive pomﬁr to said | oading drive mechani sm and pickup drive nmech ki €5 2908
and a drike power transfer path sw tching mechanismfor switching the drive
power transfer path of the second notor between a path transferring power
to the | oading drive nmechanismand a patkd4transferring power to the pickup
drive nmechani sm 2 4 FEB 2005 93 are disposed on the first and/or second
base; and noving said optical pickup, raising or |lowering the turntable,
and noving the optical_ disc can be substantially continuously perforned in
this sequence by dri viffy sS@ldigechip aor awenidivausiy the pressit
direction of rotation, and these operations can be perforned in reverse
direction i eMbeddnensediaveh siisstaptticd] ydicontdmivoirsy ydwiak ilvé nsneai d
second notor continuously in reverse of said first direction of rotation;
and wher ei n comp riiseidupidti \ee aisctreti of copre sEsane feasd tee kerf@Yoymaning an
optical pickup, and a rack drive gear set conprising a plurality of gears
for drivingodaitdhef ega imar knemerd enedrl gsacke bdiaty thy adil eagex ospeEi fic
position farther to the inside circunference side after noving the optical
pi ckup & o arainys di azierteuntfenre mre sedgel piosg tiron dfsikt hehstatasignaling
recording area of the optical disc, engaging said drive power transfer path
swi t ching t themeohardadheyautmwiang dad Ihisespecidd cmsidionak theed nsi de
circunference side and

- 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

10 movements for ejecting the disk.

| That is, according to the embodiment,

it is possible to achieve a superior effect of correcting
warpage by abutting and pressurizing a proximity of an
outer periphery of a disk on which no information is

15 recorded, of restricting an angle between an information
recording surface of the disk and the light beam that is
irradiated for recording and reproducing information to be
withih a specified value, and of precisely reéding
information for accurately performing recording and

20 reproduction. By the provision of a means for moving a
clamper of large diameter for abutting and pressuring an
outer pe;iphery of a disk;_it is possible to achieve an
effect of enabling movements without hindering a tray.

It is to be noted that the suction force between

25 the clamper 96 and the turntable 5 must be set greater than



t hereby swi tching second notor drive power transfer path froma p th%g %ﬂf
pi ckup drjve nechanismto a path to the | oading drive nmechanism and
swﬁtching)said second notor drive power transfer path froma path to the

| oadi ng drive nechanismto a path to the pickup drive nmechani sm by 20
nmoving from said specific position at thésinside circunference side to the
outside circunference side of the disc and thereby di sengaging fromthe
drive power transfer path sw tching nechanism and wherein 2 4 F EB 2005
94 a regulating rod retractable fromthe other end side is disposed to the
second base,théhd Ry ipesifiores iy Hole sojauef8 ddnass dhemlatioy foartd s

di sposed in said internedi ate base; said feed rack engagi ng said regul ating
rod when it aRsh & ef smninige forceemttsiide tthe tdppoxtitey dintb st idken afadihe second
base and reaches a specific position, and said regulating rod protrudes
from t he ot ledheand Whiege thfe tdisksecdrmd diartheandirfd tieelidit o sai d posi tioning
hol e when the feed rack noves further toward the other end side after
engagi ng the regul ati hNgxtoda tiods friegllades] iandgdasidi ahd hesead diasi he 10

i nternedi ate base through the el astic body, thereby positioning the second
base t©® t he dliamgti nigawe dhand siatweldl nbw s icdp IRarReN It Wt a 110 tieh

direction of feed rack travel. 2. An optical disk drive as described in
claiml, wherdiaresaied tionFagnedioat e Fig. 50 is a partial sectional side
view for explaining operations of an optical disk driving
device according to Embodiment 3 of the'present invention.
In Fig. 50, as for the clamper 96, the
10 arrangement for pressurizing the entire sﬁrface of the disk
is identical to that of the above described one while this
arrangement does not maintain a spring member but
retraction of the tray at the time of sliding movements is
performed through suction prbvidéd through magnetic force
15 between the clamper and the clamp plate 95 that is held
with play. More particularly, a second magnet 95d is
provided on the clamp plate 95, and the turntable 5, a
first magnet 96d and the second magnet 954 are arranged to
be aligned on a substantially concentric.axis such that the
20 first magnet 96d of the clamper 96 is sucked by the
turntable 5 or the second magnet 95d.
Operations of the thus arranged optical disk
driving device will now be explained with reference to Fig.

50. In Fig. 50, the disk 9 that is mounted on the

25 turntable 5 is fixed, as illustrated in the above-described



15 base is disposed inside an opening in the first base, and vertically

swi ngabl y. supported around one end thereof relative to the first 3?§9=;]EBt 2@5
first bawk conprises thereon a cam gear disposed near an other end side

the intermedi ate base, said cam gear having on an outside surface thereof a
cam channel for raising and | owering saiggother end of said internediate
base; and 2o said |oading drive mechani smconprises a |oading drive gear
set containing a plurality of gears including a final output gear; said
final output gear of the | oading drive gear set engaging an outside teeth

art of theeghodjeantt d,r diyateisrj bicRMgEanaMme e eBhd dl1sa Ry lggner
gaid ot her side of the internedi ate base. 2 4 FEB 2005 95 3. An opti cal

di sk drive ahateder isheteidnbel aihe Zurdiengien o he RIRfdi®f g eout SI'hI%e gear
part of the camgear as seen in longitudinal sectionis an arc or a line

approachlngtﬂamda@ﬂ@,SSQh@nah@V@@|ﬂHMdKaﬁ%dﬁﬂﬂbnpﬁnV%&EkﬁﬁhtC%%gﬂ%@{ ¢ LOL I ON
through which said final output gear of the |oading drive gear ravel s

in conjunctifegdmMthl thengWpngitRg I VRIFMNy tdrl?ce'&t %rn J ate Qﬁ‘%%d.n An

optical disk drive as described in cla|n12 or claim erein a
protrusion is dospesedet @15k & QhemhLnd si de of U%%% &n%tv% R4l ate hase, and

said other end side of the internedi ate base is S|t|one vertlca y by
' turntable 5 and the disk 9, the clamper 96, which is

engaged at brim portion 96f, will be supported by the clamp
plate 95 with play (Fig. 50B) through suction force with
the turntable or through its own weight as explained with

10 reference to the prior a;t{ When the turntable 5 further
vaeS and the suction force of the first magnet 96d with
the turntable 5 is overcome by the suction force with the
second magnet 93d, the clamper 96 is lifted through
mutually pulling magnetic force between the first mégnet

15 and the second magnet (Fig. 50C).

It should be noted that not both of the first
magnet and the second magnet needs to be comprised by
magnets, and either one may be a metal member. However, as
explained with reference to the prior art, such an

20 arrangement will be reélized when magnets and metal members
are adjoining in the turntable 5, the first magnet, and the
second magnet, since magnetic force is also utilized for
pinching and holding through the clamper and the turntable.

The suction force between the turntable and the first

25 magnet needs to be larger than the pulling force between



sai d protrusion engaging a camchannel in the camgear. 5. An optical disk
drive as-described in any of claims 2 to 4, wherein said t 5 disk2pFggnggs
nechanisﬁ%conprises a tray drive gear for driving the tray on which a disi
is placed, said outside gear part of the cam gear engaging said tray drive
gear when the internedi ate base sw ngs déwnward to a specific position
relative to the first base. 6. An optical disk drive as described in claim
1, further conprising a disk 20 cl anpi ng mechani sm for pinching and hol di ng
an optical djsk, which is nmounted on a position that is concentric with a
turntabl e f{tRedTiEss megaetngnaxitheoseaondi mdlgmertotior ondetrh to ¢iamter t hat
is supported in a freely rotati ng manner; 2 4 FEB 2005 96 wherein the

cl anper is épAphpdddtbe. diséntral clanper portion for pinching and hol di ng
a proximty an inner edge of the optical disk with the turntable and a

| arge cl anper portionTaBubbemgtagai pst aadicld elripes ilpheis ortdie < i Gal

di sk; wherein the disk drive further conprises a clanper noving neans for
nmovi ng t he deampébeidnnaxdi bedbiwon away from an upper surface of the
turntabl e when the pinching and hol ding the disk by the turntable and

cl anpeb are rel eased. WRenAa dpkical idi Skadkidvants d8sCldiRed divd ai My
further conprising the clanper that is supported at a position that Is

concentric ai thghhe recbudedakioe thie sprdd1go NesbBeingi ¢BpeBEuSkEE Yys tHRde to
abut the clanper and the '
optical pickup 6 (see Fig. 9), the intermediate base 80 and
the traverse base 20 are suppdrted substahtially parallel
to the drive base 10 as shown in Fig..6, by means of the
10 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. |
The stop 71s of the trigger 1ever 71 is engaged
with the claw 73d of rocking lever 73, and the engaging arm
15 71la engagee 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 eignal from the disc 9 in this position,
the spindle motor 3 is driven to spin the turntable 5 on
20 which the disc 9 is loaded at a specific speed, the optical
pickup 6 is moved to a position below the signal track to
be reproduced, and the optical elements (that is, the
optical system including a laser and lensf of the optical

pickup 6 are operated to read the desired signal from the

25 disc 9.



other side of which is nade to abut a spring holder that is nounted on a
position.that is concentric with the clanper, a spring hook that pi @ric EEB 2005
t hr ough fhe clanper and that is fixed to the 15 spring holder with the
clanper and the spring nenber being interposed between, and a clanmp plate
for supporting the spring hook, wherein fgae spring hook is supported by the
clanp plate unless the turntable and the clanper are in pinching and

hol di ng conditions and wherein the clanper is noved by the spring nmenber

i nt erposed between the clanper and the spring 20 holder. An optical disk

drive as described in 13 aitg 6Gidndl heraSOMRs i15é NSep ASIEEAIPES Q9 Wb SHe @
first magnet is nounted, 2 4 F EB 2005 97 a clanp plate that is disposed

in a directitoe epesidte dptidi udhable s ihrodanpers £ andys second prgnet
that is nounted on the clanp plate, wherein the clanper is hoved through

mut ual pul | bRy YW NOr6mTBERAEGE i FrY 168 W0 Ng1 EhESt taBGREt and c#]tf’iéff’ond
magnet unl ess the turntable and the cl anper aré 1 n pinching and ol di ng

condi ti ons. piAYALASEY. iihs B %eANnAvAl: - A ARG A 48y A AT AcndY- Aiside

ACAU AL A(, . AYa  AY; CAL@A AL YA AR
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9, that is, toward the back of the disk drive 1.
The optical pick.up 6 1is moved.,by means of the
optical pickup drive mechanism. As described above, the
10 second motor 4 is therefore_dri?en and the motor gear 4G
turns. Rotation of the motor gear 4G is speed reduced at a
specific speed reducing ratio and 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
15 at a reduced speed and moving the feed rack 40 and the
optical pickup 6 linked thereto front or back. If the ﬁctor
gear 4G turns counterclockwise in Fig. 9 to Fig. 13, the
optical pickup 6 moves forward (downward in Fig. 9 to Fig.
13) toward the inside circumference cf the disc 9. If the
20 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 turns in conjunction with second motor 4

25 operation during this signal reproduction mode, but the
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- optical pickup is at this most inside circumference
position or has moved therefo so that the optical pickup
can be prevented from moving béyond this point further
towards the inside circumference of the disc.

5 In contrast to this conventional design, a disk
drive- 1 according to this preferred embodiment has an-
inside circumference detection switch 7 disﬁosed at the
inside circumference edge Sr of the data signal recording
area of the disc 9, and uses the inside circumference edge

10 Sr as an inside circumference edgé 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 mést - inside
circumference position or has moved thereto. What differs

15 from the conventional disk drive is that when the inside
circumference detection switch 7 is on, movement of the
loptical pickup 6 beyond the inside circumference edge Sr is
not limited when the optical pickup 6 ﬁrips the inside
circumference detection switch 7, and the optical pickup 6

20 can theréfore be purposeiy moved. further to the inside
circumference of the disc 9.

The inside circumference detection switch 7
operates mechanically in the same manner as a common

conventional detector, and is disposed to projeét and

25 retract vertically to the top of the traverse base 20. When
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circumference detection switch 7 to be pushed into the
5 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 non-contact detector or any of
‘10 various other known designs.

Fig. 11 and Fig. 16 show the dptical pickup 6
after it has moved to the inside circumference edge Sr,
operated the inside circumference detection switch 7, and
then moved beyond this position farther to the inside

15 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 hext below.
The optical pickup 6 is moved from the state
20 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.

25 By thus moving the optical pickup 6 further to
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- 1BBBBBCDEgE@ X0 42! R§10%¢ (Fead rack 40 moving the optical picku
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front-back engages the partial gear 71g of trigger lever 71,
and turns the trigger lever 71 clockwise. In conjunction
5 with this the engaging arm 7la 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 loadiné drive gear set 61. The
10 driven rack part 41 of the feed rack 40 is still engaged
with the final output gear 53B (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
15 71 also turns as a result of the rocking lever pin:73p
following the ¢am channel 43 of feed rack 40. As a result,
the claw 73d releases the trigger lever.7l.
Fig. 12 and Fig. 17 show.the state in which the
cam gear 30 is turned clockwise by drive power from the
20 third locading gear 64 from 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

25 the same direction in which the motor gear 4G turns to move
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5 further inside circumference position (forward position)
until the driven rack part 41 of the feed rack 40
disengages the 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
10 the feed rack 40, that is, to optical pickup 6 movement.

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

15 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, rocking lever 73, and cam gear 30 (or more
20 specifically the hook 32 and smooth part 34 of the cam gear
30), as well as more specifically the power transfer path
switching rack 42 and can 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

25 power. This power transfer path switching mechanism
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of the accompanying claims.

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

optical pickup 6 to an inside circumference edge Sr

5 position at the inside circumference 1limit 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 dis¢ 9. Furthermore, the

second motor 4 drive power transfer path ie.switched by the

10 "feed rack 40 moVing to this specific position at the inside

circumference or mo&ing from this specific position toward

the outside circumfe;ence of the disc. As a resulf, drive

power from a single motor (the second motor 4) can be used

to power the signal reading operation of the optical pickup

15 6, as well as switching the.drive power transfer path of
the second motor 4.

Furthermore, by continuing te dfive the same
motor 4 without changing the direction of shaft rotation
after moving the optical pickup 6 for signal reproduction

20 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 can be
ejected from the disk drive. It is therefore possible to
eliminate the dedicated disk loading motor required for

25 disk loading and unloading in a conventional optical disk
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therefore be eliminated.

20 .The traverse base 20 in a disk drive according to
this preferred embodimerit is designed to swing up and down
on the back 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

25 gear 30. As described above, this cam channel 33 comprises
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(see Fig. 24 to Fig. 29). The vertical position of the
front of the traverée base 20 is determined by what part of
5 these three channels 33a to 33c¢c the protrusion 80P is
engaged with, that is, by the direction and distance of cam
gear 30 rotation. The intermediate base 80 and thetraverse
base 20 therefore swing up and down pivoting around the
back edge of the traverse base 20 accordiﬂg to the
10 direction and distance of cam gear 30 rotation.
| Iﬁ will thus be bbvious that the traverse base 20
is supported to _swing vertically on one edge thereof
relative to the dfive base 10 through the intermediate base
| 80. More specifically, the cém gear 30 is turned by power
15 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 swinés 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 20 up and down, and therefore to raise or 1lower the
turntable 5, and spin the disc 9 in conjunction therewith:
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

25 channel 33 moves from the top horizontal channel 33a



1098& () -

I 109&&: (

|100/&&() | 10%& ()-6k 7|[:NAA(10 | 21008& ()-1 1 010% (g
11, 10988 ()- | *1098& ()- | (f109%8& ()-7i vUd( | &10%8&8%" ()=

|s&1ocy&&&& ()-10810&810&1 19" 109%&& ()- | 7mLOY&S: ()- | 4109%&& ()- W [ : vU4(

hoos
|

y109R&&& ()- | 1,Z 10%R&&& ()- | SIOYR&&L' ()- | 1109&&&&' ()- | 109R&’& () -
| 109R&8& ()-D{[:vU4( | | 10%R88& ()- | |BLOYRERSE ()- | #10%&&8& ()- | |
109R&&& () - |310%R&R& ()- | 10%R&&& ()- (6¢|[:vUA( | |1 +109R&&L' () - |

| (109R&&& ()- 11 ' 109R&&& () - | |$1ocy&&&& ()- 1"109%R&&&' ()- | 109R&&&' () -
a |[:-4108&&81 | FROMB10YR&ERSE: () - 7109%8&8&' ()- |15S 109&&&& ()- | 1Y
8&310%R&&& ( Fhrovghl dhies c(z)agom&.‘qoez@a&ne)l- 3 3o Azl OB} bb tiE8m0 %R i(zon ta l
109%R& ()- | &109&& ()- | 109&& ()- |1s10%R& ()- 108&810&&&W Q[ : AA10&&&I |

M 109%8& () - chienb@d®3BE- $10%R& () - |[$10%R& ()- | M 10%R&' () -
$Hy#10%-&~& ()-*/|[: A410&8&1 10" 109%&& ()- |/$10%R& ()- | - 310988 () -

1 109%&& ()- | & | 1098Reh) -th$$10v@EmeriAlceUdsd * 80Y@8d ) thes SHEMRY S0
10&10&810& | &9S10%&&' ()- 15 1 109&& ()- |3 110%&R& ()-k|[:vU410 |
3940%Z&Z¢& (patke 39 @HelipS (i)tibrRdd 024 &alRoWr) - in \ F§A 0%h&hE' Fligl 39 0%k

1)

5

10

15

20

25

, &10%&& () - 50pqrvu410 | &

protrusion 80P engages top horizontal channel 33a, and the
intermediate base 80 and the ﬁraverse base 20 is held as
shown in Fig. 6 parallel to the drive base 10 with the top
of both bases substantially flush with the tdp of the dri?e
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 begins to turn, and the front
prot:usion 80P of the intermediate base 80 passes the

diagonal channel 33b to engage the bottom horizontal

O-1

channel 33c of cam channel 33. This results in the

intermediate base 80 and the traverse base 20 swinging down
on thé back end thereof so that_it is inclined to the drive
base 10 as shown in Fig. 7. This movementlof 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.
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10 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).

When the traverse base 20 is thus inclined (see
Fig. 13, Fig. 18, and Fig. 7f, the third loading gear 64 is
15 also inclined and engaged with the teeth 30g of cam gear 30.
As noted above and shown in Fig. 29, these teeth 30g have é
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 can engage reliably and smoothly.
.20 Furthermore, while the feed rack 40 (that is, the
optical pickup 6) moves to the front and the traverse base
20 is 1inclining, 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 forward

25 movement of the feed rack 40 as shown in Figs. 14 to 18.
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10 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

15 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.

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

25 does not engage the teeth 30g of traverse base 20, and is



“3109&R& ()- | F1 109%&& ()- |1 @$109&& ()- 1& t!10%R& ()-t"vU410 tp
FZ940% &.& ()-1 RFZY40%R& ()-1 | LALOYRE&E ()- | &LOYR&&E () - 10&10&2B&FEB 2000
1Y 9$109@: () - " <#$| [ : - 410&Y8& | FZOA0YRY&RE' ()- 1R | FZA0%R&&&' () - 1I
FZY409%R& () -1l |4 FZY%0%R&&& ()-1 FZUH0%&R&' ()-1 " FZY%40%R& () - 1$%&36W
bA410&Y&S8t | GYA0%RYE ()-( | N$10%R&' ()- 8PM 109%&& ()- | 910%&S& () -

| & 10%&&' ()- 10&Y&&10&Y&&; #a| [ : A410&Y&&t |,) 1 10%&& ()- |1 & M 10%&&' () -

| & $109&& ()- & $1090&9& ()- | Y109%&& () - G’/&O%$% & ()-({E [l:-4lg&t 0
| 9$109&& ()- I.1.7s! 109&& ()- z 9-$109%8& ()- 9-$10% & & ()- | VI-$109%&& () -
| 3+M 10988 -S}lﬁt}ﬁ?ilﬁ?&qt&t&? )C%lé%@@ -RaBighorsmy )Ehe v@ﬁ%m Eporn (in
1098& ()- 1s' 10%8& ()- 10&10&hh|[ NA41010&10&10& | & Y$10%&&' () -1

Y$109m8w8 ( FLPSy$190€8 ()21 RY&abogR: Of 1c3wvsges® A0 11p| thragfore not
|1, #$109R&' () - @ $10%RQ& () - g $109R&' ()- $1096&s& ()- | 9109R& ()-

| Y409R& () - WORDE Har reshai (he | tRAvETive 10Rer0ea®e aRdasheodgay) -@ive

|, #$109m&n& ()- @1 |, #$109%8&' () - @P|[:vU410 | |109%& ()-1 | @10%&& () -

| ' 110%&R& () 982r1(¥R&Lqes nat 1% ()- |:!109%&& ()-H~ |[:vWwilo |

| 39$10%&' ()- | IM109%&& ()- |$109&& ()- |:11098& ()- |!109%&& ()- |
109&& G- : k  Z|[: AMEYEr/| LIDGYR&THE | c@n veePaPRO ()tutns | 1ouRshd ) -
| F+M 10%&& ()- | @10%& ()- | & 109%&& ()-' ()*7:vU410 | 9109%&& () -
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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

10 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. |

It should be noted that drawing the tray 55 from

inside the disk drive 1 to outside the drive, that is,

15 unclamping the disc 9 and ejecting the disc 9 from a.signal

reproduction sﬁate, 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

20 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

25 this preferred embodiment of the present invention
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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 opposité order. It 1is

10 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.

15 Furthermore, it 1is 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 assembled is swung
vertically on the drive base 10. Therefore, unlike with a

20 conventional disk drive, it is not necesséry to drive the
clamping mechanism (chucking plate) up and down.

Furthermore, because a single motor (second motor
4) is used to move the optical pickup 6, raise and lower

the turntable 5, and transport the disc 9, the disk drive 1

25 can be operated using a total of two motors, that is, said
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As described above, in the optical disk drive 1
- according to the preferred embodiment, the drive power
transfer path of the second motor is to be switched between
-a path transferring power to the loading drive mechanism
10 and a path transferring power to the pickup drive mechanism.
_However, it is possible to utilize the second ﬁotor only to
drive the optical pickup 6, without performing the
.switching the transfer path.
That is, for example, in what is called a changer
15 capable of reading information signal a plurality of disk
by exchanging them one by one, and a disk drive having a
hdp-up type pf door, disk loading is conducted by a outer
mechanism (that is, by using power from out side of .the
drive) that completely separate from a portion of the drive
20 having a mechanism for recording/reading against the
optical disk. Therefore, it is not necessary to usé power
inside of the disk drive by switching the transfer path
between the pickup drive mechanism and the loading drive

mechanism.

25 Accordingly, for such an application, it is not
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5 the traverse base 20 by inserting respectively the rotating
shafts of the gears 62-64 into the shaft holes 62h-64h of
supporting bosses 625-64S provided on the traverse base 20.
However, for the above-mentioned application, the loading
drive gears 61 (the first to the third loading gears 62-64)
10 are not assembled to the traverse base 20, and it may be
used in the state as shown in Fig. 52. In this case, the
second motor is used only to move the optical pick up 6.
As described above, in the disk drive 1 according
to the embodiment, it is posSible to change easily the
15 manner of use between an application to perform disk
loading by using power inside of the drive (that is, the
second motor) and an application to perform disk loading by
using power outside of the drive.
It is to be noted that the present invention is
20 not limited to the above-described embodiments and, needless
to say, various improvements and design changes are possible
without departing the scope of the gist of the invention.
As described above, in an optical disk drive

according to a first aspect of the present invention, a

25 second base separate from the first base is supported to
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direction in reverse sequence. It is therefore possible to
avoid interference betweeh the turntable and disk when
10 loading and unloading a disk without moving the disk up or
down. Unlike with a conventional disk drive, if is
therefore not necessary to provide a disk holder for
lifting the disk. Furthermore, it 1is also possible to
secure (clamp) and release the disc to or from the
15 turntable using the opération whereby the second base to
which the turrntable is assembled is swung vertically on the
first base. Therefore, unlike with a conventional disk
"drive, it is not necessary to drive the clamping mechanism
(chucking plate) up and down. |
20 Furthermore, because a single motor (the second
motor) is used to move the optical pickup, raise and lower
the turntable, and transport the disc, the disk drive can
be operated using a total of two motors, that 1is, said
second motor and a first motor for rotationally driving the

25 turntable. By thus reducing the number of motors used, disk
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portion for supporting elastically the second base 1is

enhanced, in comparison with the <case where the

intermediate base 1is not provided (prior art 2). - As a

15 result, it 1is possible to achieve effecfively both of

absorbing vibration input from outside and restraining

vibration may be generated by rotation of the turntable
simultaneously. | |

In an optical disk drive according to a second

20 aspect of the present invention, basically the same benefit

is achieved as the first aspect of the invention. In

addition, the intermediate base éupporting the second base

is disposed inside an opening in the first base, and is

supported so that it can swing vertically pivoting around

25 one end thereof relative to the first base. More
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loading drive gear set travels in conjunction with the
20 swinging movement of the intermediate base {(that is, of the
second base). In this case the final output gear of
the loading drive gear set positively engages the outside
gear part of the cam gear when the final output gear swings
up or down in conjunction with the.swinging movement of the

25 =~ intermediate base and the second base.
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engaging a cam channel in the cam gear. Therefore, it is

also possible to reliébly determine and precisely position

10 the other end side of the intermediate base and the second
base vertically to the first base. As a result, components
on the first base and components on the secoﬁd base can be
precisely and reliably engaged with cofresponding
components.

15 In an optical disk drive according to a £fifth
aspect of the present invention, basically the same benefit
is achieved as anyone of the second to fourth aspects of
the invention. In addition, the outside gear part of the
cam gear engages the tray drive gear of the disk loading

20 mechanism when the intermediate base (that is, the second
base) swings downward to a specific position relative to
the first base. The tray 1is- thus driven after the
intermediate base and thé second base have positively swung
down from the first base. Therefore, it is also possible

25 to reliably avoid interference between the tray (that is,
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FS(10989%98& () - mvU410 1M 189 $P&icpl FEABk, $irive according to a sixth
aspect of the present invention, basically the same benefit
5 is achieved as anyone of the second to fifth aspects of the
invention. In addition, the feed rack can be moved to a
specific position farther to the inside circumference side
of the disc after moving the optical pickup to an inside
circumference edge position of the data signal recording
10 area of the optical disc. By moving 'to_ this specific
position at the inside circumference side, or moving from
said specific position at the inside circumference side to
the outside circumference side of the disc, the feed rack
switches the drive power transfer path of the second motor.
15 Therefore, it is also possible to use a single motor (the
second motor) to drive signal reading operations of the
optical pickup, and switching the drive power transfer path
of the second motor.
" In an optical disk drive according to a seventh
20 aspect of the present invention, basically the same benefit
is achieved as the sixth aspect of the invention. In
addition, a regulating rod is driven to project from the
other end side of the second base as result of the feed

rack moving beyond a specific position to the other end

25 side. The regulating rod thus fits into the positioning
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hole in the intermediate base, and thereby determines the
lateral position of the second base to the-intermediate

base perpendicular to the direction of feed rack travel.
Therefore, it is also possible to precisely and
5 positively position the other end side of the second base
laterally to the intermediate base (that is, to the first
base). In addition, components on the first base and
components.on the second base can be precisely and reliably
engaged with correqunding compénents. Furthermore, moving
10 the feed rack to the other end side of the second base and
| positioning the second‘base can be interlinked using drive

power from a sihgle motor (the second motor).

In an optical disk drive according to an eighth
aspect of the present invention, basically the same benefit
15 is achieved as the first aspect of the invention. = In
addition, in clamping anh disk warped to the clamper side,
it is capable of exhibiting én action of correcting warpage
by abutting and pressurizing the large clanper to a
proximity of an outer periphery of a disk on which no
20 information is recorded. Thereby, it is possible to
irradiate and reflect the light beam of the pickup to the
disk sufface in a condition of correcting warpage of the
disk, and to 1limit more strictly an angle between an
information recording surface of the disk and the light

25 beamnm. That 1is, even 1f there 1is deformation such as
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warpage in the disk, it is possible to accurately perform
recording and reproducing information in dealing with the
deformation of the disk. Furthermore, since the disk drive
is provided with a clamper moving means for moving the
5 large clamper abutting.against an outer periphery of the
disk in a direction away from an upper surface of the
turntable, it is possible to move the large clamper so as

not to hinder movements of the tray.
In an optical disk drive according to an ninth
10  aspect of the present invention, basically the éame-benefit
is achieved as the eighth aspect of the invention. In
addition, the spring hook may be supported by the clamp
plate unless the turntable and the clamper are in pinching
and holding conditions, and the spring holder that is fixed
15 to the spring hook may be simultaneously supported. - It is
possible to exhibit an action of moving the clamper by the
spring member that is interposed between the supported
spring holder and the clamper. ~That is, it is possible to
move the clamper in a direction away from an upper surface
20 of the turntable, by urging force of the spring member that
is interposed between the clamper and the spring holder

supported by_fhe clamp plate.
In an optical disk drive according to an tenth

aspect. of the present invention, basically the same benefit

25 is achieved as the eighth aspect of the invention. 1In
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addition, it is possible to exhibit an action of moving the
clamper in a direction away from an upper surface of the
turntable through mutual pulling owing to magnetic force of
the first magnet and the second magnet unless the turntable
and the clamper are in pinching and holding conditions,

thereby

POSSIBiLITY OF INDUSTRIAL UTILIZATION

As described above, according to the optical disk
drive of the present invention, it is possible to perform a
disk loading operation, a disk rotating operation and a
pickup driving operation by 2 motors, thereby it is
possible to simplify the construction of the disk drive and
to achieve both of absorbing vibration from outside and
suppressing vibration generated by the rotating operation
of the turntable. Therefore, the present invention may
advantageously be applied to an optical disk drive, ﬁhat_is

required constructional simplification and improvement of

durability against applications of shock and vibration, for

recording a data signal and/or reproducing a data signal
recorded to an optical disk used as a data storage medium

such as what is called a CD or what is called a DVD

5C/ [:vU410 F FOL10% $ & ()-F F 10% $ & ()-3F
2 4 FEB 2005
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CLAIMS:
1. An optical disk drive having a turntable for rotatably supporting an
optical disc, an optical pickup for writing a data signal to an optical disc rotating on the
turntable and/or reading a data signal recorded to said optical disc, a pickup drive

5  mechanism for moving the optical pickup bidirectionally between the inside
circumference side and outside circumference side of the optical disc, and a disk loading
mechanism for moving an optical disc bidirectionally between a first position at which
the optical disc is above the turntable, and a second position at which the optical disc is
outside the disk drive, comprising:

10 a first base comprising a base frame of the disk drive; a second base
having disposed thereto said turntable and a first motor for rotationally driving said
turntable, and said optical pickup and pickup drive mechanism; and an intermediate
base disposed between the first base and the second base, being supported to move or
swing vertically relative to the first base, and supporting the second base through an

15 elastic body;

wherein a loading drive mechanism for driving said disk loading
mechanism,
a second motor drivable in forward and reverse directions for
supplying drive power to said loading drive mechanism and pickup drive mechanism,

20 and

a drive power transfer path switching mechanism for switching
the 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

mechanism,
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moving said optical pickup, raising or lowering the turntable, and
moving the optical disc can be substantially continuously performed in this sequence by
driving said second motor continuously in a first direction of rotation,

5 and these operations can be performed in reverse direction in
reverse sequence substantially continuously by driving said second motor continuously
in reverse of said first direction of rotation; and wherein

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 said
10 feed rack,
said 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 disc,
engaging said drive power transfer path switching
15 mechanism by moving to this specific position at the inside circumference side and
thereby switching second motor drive 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
20  moving from said specific position at the inside circumference side to the outside
circumference side of the disc and thereby disengaging from the drive power transfer

path switching mechanism; and wherein



y+<dL] eguk{) cCbcdef ghij kl mopqrstuvwxyz{|}~B#p{ 8Cv! $(f, N. 141 79G

<BEHK: M) PRSI WX] ) _obd\ ghj | . nQ s:tvtt luyuu#vvv%wwmwx xxySyyzazz{f {G% |l’i Wﬁ? }ZQP%N
| 467 /$) BhnQnHBY?& fFnr"$; h : V?] 1(Hc! z#& y+/, 8/ X1<467: ;

D> ACFUG TLNxQ RUAWZX\ | ar"*x_abdM Xgj m o>qgnr t uwyhz{| ~pi i ?" 7\

Shr af [ C$/ <f 55ppK / 9 T/ " HEOR () *+, -/ 123456789: ;

<=>? @ABCDEFGHI JKLMNOPQRSTUWWKYZ[\ ]~ _" abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti nmes

New RomanAri al Couri er New'h Root Ent r%v\b dDocur’rEnt |= .. . .
| "#$9R' ()*+,-./012 345@1@}_la}t1ng rod retractable from the other end side is disposed to the

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #39&' () * +secoh® b2 GV 89: ;
<":>’?@\BCDEFG—II JKLMNOPQRSTUWNKYZ[ \ ] ~_" abcdef ghi j kIl mopqr st uvwxyz{| } ~
" #$9& () *+, - . / 012345@ M8itioning hole engageable by said regulating rod is disposed in said
<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\ ] *_" abcdef ghi j kIl mopqr st uvwxyz{| } ~
intermediate base;
5 said feed rack engaging said regulating rod when it moves from the one
end side to the other end side of the second base and reaches a specific position, and
said regulating rod protrudes from the other end side of the second base
and fits into said positioning hole when the feed rack moves further toward the other
end side after engaging the regulating rod, thus regulates a position thereof to the

10 intermediate base through the elastic body, thereby positioning the second base to the

first base in a lateral direction perpendicular to the direction of feed rack travel.

2. An optical disk drive as described in claim 1, wherein said intermediate
15 base is disposed inside an opening in the first base, and vertically swingably supported
around one end thereof relative to the first base;
the first base comprises thereon a cam gear disposed near an other end
side of the intermediate base, said cam gear having on an outside surface thereof a cam
channel for raising and lowering said other end of said intermediate base; and
20 said loading drive mechanism comprises a loading drive 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 intermediate base.
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3. An optical disk drive as described in claim 2, wherein the profile of the
outside gear part of the cam gear as seen in longitudinal section is an arc or a line
approaching said arc,

said arc following a path of vertical circular motion through
which said final output gear of the loading drive gear set travels in conjunction with the

swinging movement of the intermediate base.

4. An optical disk drive as described in claim 2 or claim 3, wherein a
protrusion is disposed to said other end side of the intermediate base, and
said other end side of the intermediate base is positioned vertically by

said protrusion engaging a cam channel in the cam gear.

5. An optical disk drive as described in any of claims 2 to 4, wherein said
disk loading mechanism comprises a tray drive gear for driving the tray on which a disk
is placed,

said outside gear part of the cam gear engaging said tray drive gear when
the intermediate base swings downward to a specific position relative to the first base.
6. An optical disk drive as described in claim 1, further comprising a disk
clamping mechanism for pinching and holding an optical disk, which is mounted on a
position that is concentric with a turntable fixed to a rotating axis of a spindle motor,

with a clamper that is supported in a freely rotating manner;
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wherein the clamper is comprised of a central clamper portion for
pinching and holding a proximity an inner edge of the optical disk with the turntable
and a large clamper portion abutting against an outer periphery of the optical disk;

wherein the disk drive further comprises a clamper moving means for
moving the clamper in a direction away from an upper surface of the turntable when the

pinching and holding the disk by the turntable and clamper are released.

7. An optical disk drive as described in Claim 6, further comprising

the clamper that is supported at a position that is concentric with the
turntable,

a spring member which one side is made to abut the clamper and the
other side of which is made to abut a spring holder that is mounted on a position that is
concentric with the clamper,

a spring hook that pierces through the clamper and that is fixed to the
spring holder with the clamper and the spring member being interposed between, and

a clamp plate for supporting the spring hook,

wherein the spring hook is supported by the clamp plate unless the
turntable and the clamper are in pinching and holding conditions and wherein the

clamper is moved by the spring member interposed between the clamper and the spring

holder.

8. An optical disk drive as described in Claim 6, further comprising

the clamper on which a first magnet is mounted,
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a clamp plate that is disposed in a direction opposite to the turntable of

the clamper, and

a second magnet that is mounted on the clamp plate,
wherein the clamper is moved through mutual pulling owing to magnetic force

of the first magnet and the second magnet unless the turntable and the clamper are in

pinching and holding conditions.



