; TUWKYe3e$$z 6T$Ts r 5 TECHNI CAL FI ELD The present invention relates to
an optical disk drive (hereinafter appropriately referred to as sinply a
di sk drive) for recording a data signal and/or reproducing a data signal

recorded to an optical disk (hereinafter, appropriately ref ermmmmﬂﬂmml mmma
sinply a disk) used 1 o as a data stora&e medi um such as wha I

CD (Conpact Disc) or what is called a DVD (Digital Video D sk orsghigkt al
Versatile Disk). BACKGROUND ART As the above-nentioned disk drive for *

recording a data 15 signal and/or ﬁ%@ﬁxﬁt@a data signal recorded to a
Xa

di sk used as a data storage nedi um e, a disk drive t
opening on the front panel through which a disk tray opens and"l ‘WMH IIE‘HHH"I
after the tray is opened and a disk is |oaded onto the tray, t
automatically retracted into a rod ition (a nmounted 2 *59159*
position onto the turn table) |$§ﬁ§‘ﬁ1§k§gﬂ?3§%s wel | 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 clanp and driven at a specific
rotational t ata signals recorded to the disk can be read by
the di3k drﬁéﬁg{lﬁl‘ P@‘ﬁrrgcordi ng or reproducing 25 apparatus, during a
read operation, for anple. More specgifically, . . .
P q[z(hérp present ?nv nt?on rglatgs to an optical disk drive

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

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

BACKGROUND ART
As the above-mentioned disk drive for recording a data
15 signal and/or reproducing a data signal recorded to a disk used as a
data storage medium, for example, a disk drive that has an opening on
the front panel through which a disk tray opens and closes, and after
the tray is opened and a disk is loaded onto the tray, the tray is
automatically retracted into a predetermined position {a mounted
20 position onto the turn table) in the disk drive is well known.

In such a type of disk drive, when a disk is loaded into this
type of disk drive it is held between the turntable and a clamp and
driven at a specific rotational speed so that data signals recorded to the
disk can be read by the disk drive, that is recording or reproducing

25 apparatus, during a read operation, for example. More specifically,



2 signals are recorded to tracks within a specific area of the disk, and an
optical pickup for signal reading is driven according to the track address
of the desired signal so that the desired signal can be reproduced. 5 This
type of disk drive has followi ng three basic operations that require drive
not or power: di sk | oadi ng whereby the tr%y is driven in two directions

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

ch.the disk 1 o is.|.0aded to qr
unl oaded f ro8Nelfeats Frotied, toytracks, WiiR S\ARF Ufe ?tﬁh?ﬁ gﬁ&@ ?Egoqr? ven
to spin a disk; .and pick dr.ivin er eb) .optical pickup is driven
primarily RANEAN pb%“E‘i‘Pi gﬁ‘s sagng]hg‘e\é\/af%g dé a}i‘\@ﬁ}ﬁ%‘?e@ﬁa@%\nﬁ’ iti’sq &Eagk
circunference, of the disk. Conyentionally, typical disk drives have al so
used separ & rﬁSW?oF%e(gﬁﬁltreiis ,Slgrﬁfﬂe§°i rf@ia%i &gl desirsdssigRal irar, PGe
source for these three operations. Concerning to this problem in Japanese
Utility ModeProdHgedpen Publication No. 3-49682 (hereinafter referred to as
prior art 1), for exanple, a disk player (disk dr,ivez3 i s_suggested, that
reduce®s the 2 o numbeFhisf tingqel disk dsiver Bas Jollowing thres bagic operatiens
| oadi ng notor in forward and reverse directions for disk |oading and
unl oadi ng, tdiedKkregruirs daye medoppores: ¢hisk doadingowhereny itbg ey dsdirigeRo t he
prior art 1 typically conprises a case and a chassis substantiall
i nt egr at ed W tWo dheedtions batween audiskaloadingiunlanding pﬁﬂlbﬂntﬂw@é& thee
fixed to the chassis. That is, 3 because the vertical position of the
turnt abl e idiski deie athwhick la disk cea hevplacedran oaltemnevad diask theatiayy and
unloading in order to avoid interference with the turntable. In addition,
t he cl anperarnd delogdling kintpaslingg)ositien ibsidiy thedisledriveaat which dhdealisko
clanp (settle) the disk to the 5 turntable. Therefore, in the disk drive
accorddng tis loaeledr tmmraunldndenl fiicskh thel terntadie;] disk dgivihg whskelhy dhet he
di sk holding surface of the tray is provided, and rotating up or down the
di sk hol derturntable ast devenayo nspiemantdiskhemebypicktipr deiveng ewhetrebgnahhe
disk and turntable during 1 o disk |oading and unloading is to be avoi ded.
A chucki ng gptitel ipdckupt rerdniveyi pidchartlyabetwesnppositimhdyatt bire f oxneside
chassi s through a chucking arm so that the chucking plate can rotate and
move verti caktymfiérshcd Aaddheide cigcnhifepennce odtlad dikliip or down according to
the di sk |oading and unloading timng to either clanp the disk to the
turntable or to 15 reCeasentibaatlyskypidal \disk aliivesihtivemlsn distoeseparget he
conponent parts are thus quite conplicated and di sadvant ageous with respect
to sigplifymdgork i(Meatciy)sthreet individud aglbiers) s gheddiivaonrepeiont iipse
Furthernore, all drive parts other than the tray and associ ated drive
system are giree dperutided. on the fixed chassis in the 2 o disk drive
according to the prior art 1. In addition, these parts axe

Concerning to this problem, in Japanese Utility Model Laid-

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

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

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

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

A constitution according to the prior art 1 typically

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

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



rigidly attached or supported on the fixed chassis. As a result, any

i npact, shock, or vibration to which the disk player is exposed is also
transmitted directly fromthe fixed chassis to the various rigidly attached
drive parts. These parts are thus easily susceptible to najor 25 danage.
This design is therefore disadvantageous3with respect to 4 inproving the
durability of the disk drive to the effects of external forces, that is,
resi stance to shock and vibration. Rigid attachment of these conmponents to
the fixed chassis al so makes it necessary to extrenely precisely posjtion
these 5 conpRpfihiesthevgrtical pesitiganobiine turrtableis fixed, ghedisk Bwst be
therefore required in both parts manufacture and assembly. \Wen the need to
mass- pr oducoveds sertieabndor sdisk deadingraad umileadiagd inoordsr rienevpidi gh
preci sion is di sadvantageous with respect to increasing productivity. 2 o
Consi der i ngintpeeeeneopidhtheturntable; én additionhdhgpplpmpen sigie (chiucking
application has suggested, in Japanese Patent Aﬁggication No. 11

23833( her ei platelemusif e dstvenoversigallyoitnprdey) to glaropt (settle)dihskdisks ehabenga
basi c constitution that has adrive base conprising abasefraneof the disk
drive, 5and tursdebiribase menber (traversebase) 15 separate fromthe drive
base and supported to nove or swing vertically relative to the first base,
and has di sposed t herEheraftre,tior thaldisk atrdva dccosdingptertheopriontaati hnal |y
driving the turntable, and the optical pickup and pickup drive nmechani sm
Thi s opti cadliskti hkldéri foe liftingbihe disk érhm ethehdiskuhbbtingf sunface of uhedrapr
drive operation, sinplify the 2 o construction, inprove the durability

agai nst shoiskpeeovdded paad rotatizgd uiprpr eloevit thepdisttuhbdldart timedr tottengat o
this optical disk drive, the traverse base is supported by the drive base,

t hrough f | oaiovemdnis therelhy inhrferandel iedtiwdenotipodislorami tanetabld dudag and
through a gear (cam gear) supported by 2 5 a floating collar and a floating
springoat t#skoldaeling athdsutlitbadihgasnnine avoidede nAldh ingkinigeplate e faethease to
float (in a floating state) within specific limts (that is, within the
fI'exi bi I'i t yptavitied, ehat He $hppodited bﬁsfhe tibedf chabbizg thebhghi @anthudiéng
floating spring. It is to be noted that the abovenenti oned two floating

bushes al soghayesc2tisappiee tdeineChlaae da 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

15 release the disk. Drive construction and operating the component parts

are thus quite complicated and disadvantageous with respect to
simplifying drive construction and achieving good stable operation.

Furthermore, all drive parts other than the tray and

associated drive system are also provided on the fixed chassis in the

20 disk drive according to the prior art 1. In addition, these parts are

rigidly attached or supported on the fixed chassis. As a result, any

impact, shock, or vibration to which the disk player is exposed is also

transmitted directly from the fixed chassis to the wvarious rigidly

attached drive parts. These parts are thus easily susceptible to major

25 damage. This design is therefore disadvantageous with respect to



5 supporting the traverse base to nove or swing vertically relative to the
drive base. That is, the traverse base is not supported by a rigid
construction (rigidly) on the drive base, but is instead supported so as to
float on the drive base within limts determined by the flexibility of 1 o
t he danping menbers (the floating bush, 4he floating collar and the
floating spring). As a result, strong shocks or vibrations to which the
optical disk drive is exposed can be absorbed by the danpi ng nenbers, and

t hus prevented from bei ng tnansfFrred,direptly fromthe drive base to drive
parts on théproyjag $aeshEabilthy of Hag Aisk AgivertRe eueliestsial exsernaHdoree i sk
drive can be inproved wth respect to shock and vibration. Furthernore, by
supporti ng thed isetesistancestossheel@nd vibsatipReat on the first base within
the range of danping nenber flexibility, it is possible to adjust the

rel ative positions ofRigidhashaekaesi thélerser@,@mmmnéﬁcms%ﬁaeda@eaws hi n
the floating range of the second base. 2 o Conpared with a conventional

di sk drive alsownnakesheitcongeassary doe extspmeled mygcisely gipdsiinmt theseon
(rigidly), it is therefore possible to require |l ess precision in parts
manuf agt ur ecamgponsntsivelativantd pachlwthen.i Eytrearely hdigbfonesidieniisgheveloren t he
manuf acturing process. In the neantine, as is generally known, there are
various typesqresd iin botdonfargs maanufacifura and kassemblyf. oWhesc thelingpda tdat a
signal to a disk as 6 a data storage medi um and/or for reproducing the
dat a si gnal masstprelucec theked compdrendissis. carsiderahpthds need far exgenudlyt he
above-descri bed di sk drives according to the prior arts 1, 2, not only a
mechani sm hhighng prebidtore 5Sisf udisddvarftageoesr odithi ngespettor to edocrbaging dat a
signal such as an optical pickup, a pickup drive mechanismand a rotation
mechani sm opraduetivitypbl e or the like, but also a disk |oading mechanism for
novi ng a di sk between a | oadi ng position above the turntable and an

unl oadong position ouCeheiriering fihes® paobleuss af ehe privrpartathe applicaat of
integral unit 1 o and as a result, a disk drive is configured. However,
dependi ng othig dpilécaion haglsligdstieds ina dfaiess Pat@ihapplicationhNomaghani sm
havi ng the above-descri bed basic function, for exanple, the above-described

di sk | oadi ng3gBgh@éreinsfiet heférirk@ to as prior art 2), an optical disk drive
having a basic constitution that has a drive base comprising a base
frame of the disk drive, and a second base member (traverse base)

15 separate from the drive base and supported to move or swing vertically
relative to the first base, and has disposed thereto the turntable and a
first motor for rotationally driving the turntable, and the optical pickup
and pickup drive mechanism. This optical disk drive is able to reduce
the number of motors used for drive operation, simplify the

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

According to this optical disk drive, the traverse base is
supported by the drive base, through floating bushes at right and left
two portion of one end side, and through a gear (cam gear) supported by

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



may be remarkably made conplicated. 15 For exanple, on a disk drive having
so-cal l ed changer function, whereby a data signal is reproduced and/or
recorded as sequentially counterchanging a plurality of disks, the
above-descri bed di sk | oading nechanisn1i§ al so inevitably nmade conpli cated.
In such a case, it is very difficult tointegrally incorporate a 2 o
mechani sm having a basic function for reproducing and/ or recording a data
signal and a disk | oading mechani smso as to conpose one disk drive as the

above nentioned.pripr arts 1,.2. Accardingly, d4n.this case, .a.disk drive is
cont + gur ed BIHE ifiF: HhkErebaze StdoRa b epting Sraf sevBiteRbcie.
basi ¢ functjion, and 2.5 asj.de from.this,., an. exter chani sm pr.ovi.ded
with the dﬂgpﬂﬁogﬁths’“@ﬂﬂetﬁﬁﬁnhexﬁﬁg%béﬁaf858P3hgfﬁpﬂ§n§bhﬂah’k%%n1are
used in a combinatign. In this case, |oading an nl oadi of the di sk may
o carr1 od HRANRS cOlRh I ERe dIHEIG FOERE nt Beto ROt fah the aogve:
addition, as other type qf djsk drive, so-called disk drive of a 5 hop up
systemis KRSRHODSG: TWR glaa&naomslkﬁs 2180, HRve & %pmg}geéumtwnaﬁop
openabl e and closable lid, and after opening thjs lid, the disk is set and
ej ect edl. | rSUPROTEHYE e tEaveTSE bRk tAINo¥e OF YWIGSBrtigRlly selativegknthal |y,
the disk is set_ on and ejected fromthe turntable by hand, so that an
aut omati ¢ i€ P8&EIi ng nechanismis not necessary. 1 o Accordingly, in this
case, basically, only a unit provided with a nechanisn1having@éhe .
above- descri bed basi cTRahdsi dheoftrayerspt base i Srotdrsupparéedt ey saarigid
DI SCLOSURE OF THE | NVENTION 15 In the case that various types of disk drive
havi ng di f feanstruedani (gigidly) omns the drive based batioiseinstead snnasted gobas
manuf actured, conventionally, necessary mechanismparts are prepared for
each type, toefpation ¢he dmve thase, witddandinits datemeinsid bynieafesilithede
mechani smparts are partially unitized and these are assenbled to 2 o
conpok@ a dihek damping Hoewbers (shedflentingfhyshathonflodtingceoliarpands the

floating spring). As a result, strong shocks or vibrations to which the

optical disk drive is exposed can be absorbed by the damping members,

and thus prevented from being transferred directly from the drive base

to drive parts on the traverse base. This means that the durability of the

15 disk drive can be improved with respect to shock and vibration.
Furthermore, by supporting the second base so that it can

float on the first base within the range of damping member flexibility, it

is possible to adjust the relative positions of components on the first

base and second base within the floating range of the second base.

20 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.

In the meantime, as is generally known, there are various types

25 in a configuration of a disk drive for recording a data signal to a disk as



disk drive is different, respectively, and has no character in common, so
that the managenent of the parts and the nanagenent of the units are made
very conplicated and further, it is also difficult to increase productivity
in an assenbly process for assenbling the disk drive. 25 Therefore, the
present invention is made with the basic object of 8 sinplifying
managenent of parts and nmanagenent of units and increasing productivity in
an assenbly process for assenbling an optical disk drive by standardizing a

unit provide i t mechani sm havin basi¢. fupnctiopn. for r ucji ng
and of ' recdt ety stofameAl AR o ol eliR it She A e h P BP0 ve
mechani sm and a.rotatjon,.nechanismof a turntable or the |ike upon

manuf act urirﬁﬁoﬂ?(ﬁ)éﬁéh?ﬁgg' of optical disk drives having different
configurations. erefore, an tical disk drive,according.to the invention
cet forth in el aiircenpte 5 Bedst sblie aPpyt Gl AR drveF er red to
as al o first inventiﬁn) has a basic unit. whi Ch}Ei s. conf iv(%ured as, a result
that a tur RTINS LO0 (BERTH] %fft§dpp%r?‘?‘han5’nac¥ﬁ?? apis Having @ Pasichpt or
for rotatiopally driving the turntable; an optical pickup for witing a
dat a s?gnalf‘%r@té’r\'l it repirdycing ﬁaﬂzprﬁscemlpseafiaﬁﬁm% a8t eadi ng a
data signal recaorded to the optical disk; a pickup drive mechanismfaqr 15
movi ng t he YYEGRIPIC U@A@pp’&k(‘j‘iﬂ@@FPdﬁﬁFhWb%?\ﬁgi:atWéaﬁlﬂgifﬁéc AREIATAr ence
side and outside circunference side of the optical djsk; and a second notor
capabl e of &tPPRiALE aarthedilge it alsor ¢ dipk leaging meehapismnios maviigdunt ed
on a part base; wherein the basic unit_ includes an attachnment portion for
det achabl y @iskaefivreraadeading positionaabays the turgtahle arehandimnioasiag part
unit to the basic unit, and the additional part unit conprises a drjive base
for suppor tPegjtioneoytaide 94 she APRABRYUS AreinagERATAted i opsr integraldaniéct i on;
a di sk | oadi ng mechani smfor noving the optical disk bidirectionally

bet wekh a famgtaspasesulinaabiskalnivais genfigbred.and a second position outside
the disk 2 5 drive; a loading drive nechanismfor driving the disk |oading
9 nechani sm by a Hdoiwezepolepengdingan eetymedointdteodiskadiive, ammeehapoissn
transfer path swi tching nmechanismfor switching a drive power transfer path
of the secostherdhem bt wesahanipot having) the abong-deseeibedobasic flugediong dri ve
mechani sm and a path transferring power to the pickup 5 drive nmechani sm
Accordi ng tfortdxasnpbmdhietahdverdesdrébdrhslisk loadingsmechéhigment e lkeesul t
that the turntable, the first notor for rotationally driving the turntable,
t he opti cal mayche pentar&kapily ngdalcomplioadbdni sm and t he second notor
capabl e of supplying drive power to the foregoing pickup 1 o drive
mechabhbsm ar e nouRbedxamplécopar diskadeive hatihgrso-tdlled bhangenfiuhction,
provided with the attachnment portion for detachably attaching the gear
mechani sm fwheeelgpnai data signatlis reproduget andriot reepatddeassedaenciadlyl y
attaching to the basic unit, and the additional part unit may include the
drive base, coimetachanigivagansiurelibaof digkd, thel doskierdesteribed disk loading

mechanism is also inevitably made complicated.
In such a case, it is very difficult to integrally incorporate a
20 mechanism having a basic function for reproducing and/or recording a
data signal and a disk loading mechanism so as to compose one disk
drive as the above mentioned prior arts 1, 2.
Accordingly, in this case, a disk drive is configured by one unit
including a mechanism having the above-described basic function, and

25 aside from this, an external mechanism provided with the disk loading



15 mechani sm and the drive power transfer path sw tching nechani sm
Accordingly, by attaching and detaching the above-descri bed gear nechani sm
to this attachnment portion, the optical disk drive can alternately select a
usage condition fromanong a usage condition independently using the basic
unit and a usage condition for building O the basic unit and the
additional part unit with each other. In the usage condition for building
the basic unit and the additional part unit with each other, the

bove- d i bed. t.b i | i bly i : tical

o oue o BN N e s RO bR L e S L b P ) e
ding to the i ti t.2 5 fqorth jn clai.m?2 t he |

bl 1 cat i ort? HisaiRdr eadingaiud patopginig obthe ¢ hiash heicATERa: oy has

basic unit, which is confi uret% as a rgj(s)ult that a turntable for rotatably

support i ng BfigpEotiye epedry of e exterpabmechani$at i onal I'y driving t he

turntable; an optjcal  pjckup for witing,a data signa 0,, tical disk
rotating on the t@r%@‘éﬁ’roé’-» ?@Ferr'é’é%ﬁ ng‘ékdg‘f“ée’ S%‘F&hﬁa drlggc?ﬁg\éf‘do?% t he
optical disk; a pickup drive mechani smfor noving the optical pickup
bi di r e2t i onBPPWMIHEVHESA 13 kBOWR that an enReeParcel aituentakiedscavaee
circunference side of the optical disk; and a second notor capabl e of
suppl yi ng dvitheapapanatde epsl glosrbie liei aadnftemapening thisditht de diskaispar t
base; and an additional part 1 o unit, which _is confi %ured detachably with
regard to t$ef aadieieqiad: Incihiepeass afsuchrg diskdszerafthedpppun fySterd part
base novably or swingably in a vertical direction; a disk |oading nmechanism
for novi ng ZRCLERH égc disk ks setipheand @ietted fbementurttapie bydwand ose above
the turntabl e and a second position outside the disk drive; a |oading drive
15 nmechani sthdtoan @utomafic diskdlaadingaueahanisshdsinahngcessary.ve power of the
second notor; and a drive power transfer path sw tching nechani smfor
swit chdDng aAdeondinglywdn thisingser basichllyf onhbea b parowistesk widt aeen a pat h
transferring power to the | oading drive nmechanismand a path transferring
power to thmeaohanigpmdhaviagthe abovendesoribetidvasio fuhetiopt ofcaih ogitiial diiskve can
alternately select a usage condition fromanong a first usage condition
i ndependent lyivassmgecebgatyasi ¢ unit and a second usage condition for
buil ding the basic unit and the additional part unit with each other.
According to this constitution, the basic unit configured as a 2 5 result
that the turntable, the first nmotor for rotationally driving the 11
DISCLOSURE OF THE INVENTION

15 In the case that various types of disk drive having different
configurations as described above are required to be manufactured,
conventionally, necessary mechanism parts are prepared for each type,
respectively. Further, depending on the circumstances, these
mechanism parts are partially unitized and these are assembled to

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

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



turntabl e, the optical pickup, the pickup drive nechanism and the second
not or capabl e of supplying drive power to the foregoing pickup drive
mechani sm are nmounted on the part base; and the additional part unit, which
is configured detachably with regard to the basic unit, 5 having the drive
base, the disk |oading mechanism the |o&ding drive mechanism and the
drive power transfer path switching nmechanism Further, the optical disk
drive can alternately select a usage condition fromanong a first usage
condition independently using th? basic unit and a second, usage condition
for buil di n$RPRIERE RABRREEMERY Of fRaris gn agREICIHaPk UDHSAH t h each
other. In the second usage, condition, the above-described part base is
support ed nBVABR§ING PEAGURIAHLY iR @rnasesmbbapresessdor @ssemMinggard to t he
drive base. In addition, in the invention set forth in claim3 of the
present appPptiedi disk deivehyastemdardigiagractunitoprayided wyith 4 meshanism
according to 15 the above-described first and second inventions, the second
not or conpr heenga hasic fwectiondpe repradiicing P eroordingiprdate; sigsal under
the usage condition that the basic unit is solely used, the optical pickup
is drigen bdaches anmaptioal pickupasi pigkipedree operhanism andaa rotation ot at i on
direction and in its reversed direction; and under the usage condition 2 o
t hat the bagiechamismanida thentakletarothe likempominarafacbuting varioussypest her ,
by continuously rotating the second notor in a first rotation direction,

t he nobi | e opeptictabdiskf drives dyvingldifferdaionfiginasiogsisag and | oweri ng
operation of the turntable, and the nobile operation of the optical disk
are substanti al | yTherdforejexh optichl slisk deiveacdoydimgto hhetustgntiohatetng t he 2
5 second notor in a direction reversed to the first rotation direction,

t hese 12 fershantdlaimapef dhé preseneapplication i(heteinafter) refecredntd he a
reversed direction to the above and in the reversed order to the above.
Accor dong t firsthinvenciost) ilfas & dasicndst, whichusagenfigurkid asra cdsidoltkbyausi ng

t he above-described basic unit, by rotating one notor (the 5 second notor)
in forward dirreabile for( tdtatdblyssuppdrting andbptecdli disk; anfirstirmot@vivrse
directions, the optical pickup is noved bidirectionally. In addition, under
the usage cesgitiorenlyt deivirigiehdaarstablef annptided pibkupdesertiting addid i onal
part unit are built with each other, by rotating one notor (the second
motor) in asfgrarabdrtdbpeiehi asK dofdtirsd onhahat turdtdble dhd?‘@f réAdingl a idata
reversed direction continuously, the nobile operation of the optical

pi ckup, thesigt=giredoriel t®WRE opdicolTisk; 2 Hickup MiveidcHismafyd t he nobile
operation of the disk are substantially continued in this order or they are
subst gt i al iyowARitheusisticdl PibRUPENRIIARIiFHABChéRTecdNthé indiae rever sed

order. 15 In addition, in the invention set forth in claim4 of the present

appl i cati onc{rlameferdhéesidd 8hAra8Gide cRtudnfesenéd sidw 8NthOBhticaramidi ng to
any one of the above-described first to third inventions, the pickup drive

mechani sm CQRRra $880Rd iBBEbr ASfab Rl oMW RYiaN deRel SekePtS kHE pididpa T ack

drive gear set conprising a plurality of gears for driving the feed 2 o

rack, the faefer@eknRfidf dFeVdhmitea ¢h aRsatiasel Whdiedn tharsdge vrfit t he
inside circunference side after noving the optical pickup to an inside

ci rount er enee16¢as B3k dchneht bBFLGABr HelitlaBIgRidiRth s gRapl Lhe

optical disk, under the usage condition that the basic unit "and the

S trangier Dol RreRdha b AaGIng! aF yBIORIURIRRR, ShitypRever 2
the additional part unit comprises a drive base for supporting the part
base movably or swingably in a vertical direction; a disk loading
mechanism for moving the optical disk bidirectionally between a first

position above the turntable and a second position outside the disk

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



13 specific position at the inside circunference side and thereby sw tching
second notor drive power transfer path froma path to the pickup drive
mechanismto a path to the | oading drive mechanism and switching the
second notor drive power transfer path froma path to the |oading drive 5
mechanismto a path to the pickup drive #rechani sm by noving fromthe
specific position at the inside circunference side to the outside
circunference side of the disk and thereby disengaging fromthe drive power
transfer path sw tching mechanism According to this constitution, the feed
rack i s rovegchenism by epive powssftthersaconcherotos, ane a dsivegower
circunference side after noving the optical pickup to an inside

ci r cunf er enigensfiyepaids switching mechanrism fonawitchéag addriye poseerdiraniséerdi sk
or the feed rack is noved fromthis specific position to the outside

ci r cunf er enpattsofithesecomrd anetor kefavechea giath trassiarring power tothasfer path
of the drive power of the second 15 notor is switched. In addition, in the
i nventi on sleadimg dirivienmeichiami$modnd lrepptte sean sfapphg quvwemto ter piakaip er
referred to as a fifth invention), according to any one of the

above- Hescrdtiee mecksdanismf ourth i nventi ons, under the usage condition that
the basic unit and the additional part unit are 2 o built wth each other,
the part base is Alcapadirg torthisleonstitpgon nthe basieudit isecdrefigireginas a
vertically sw ngably supported around one end thereof relative to the drive
base; the drdsudt thaeticomrnisdde,! they ficst motarmf@erstatiosyadlyediriviesy tlen ot her
end side of the part base, the cam gear having on an outside surface
thereof a carmthbiy)ahef @stici pickapante ipjekuprdrie médteardshgraredhdhef the
part base; and the | oading drive nmechanism 14 conprises a |oading drive
gear set cosécuny hfoterPapadle by sabplEiagsdting lpeieratoattid furegoitigopickygar; the
final output gear of the |oading drive gear set engagi ng an outside teeth
part ot thedgigewfieghiahisn Giratriolifted am gaapaddabéeRithésithes basiower the
ot her side of the part base. 5 According to this constitution, under the
usage condi {ndNist PrfvidEE wAle ithe WitdcBment préidd fordddthcRably dftathaig bui |t
with each other, the camgear is rotated by the drive power transferred

fromthe | oggld ggaxdhié&leﬁﬁﬂn fot engdAnpithRr addfR ] gdie 31t caPabfe b rai sed
or |owered, and thereby the part is rotated around the one end thereof in a

vertical 1 Begid%lﬂr%tdéﬂiﬁgt%%fedbéﬁc%ﬁit[ ahdbgCadditiciili gdr@Munit nhpe.

invention set forth in claim®6 of the present application in the invention

set forth i mémaegh%s(?me BaieMie ﬁ]‘jﬁi Ria{%ﬁhg%echﬁh%rh,e@hé %@&ngoéﬁi@ h

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

I nvenyisons, i Rk RERE the dfffd pEREE ¥ré&§sf§¥"iﬁ&gﬁt§\b’itéﬂﬂl?%oﬁfe%ﬁ gs@live to

the drive base through the internedi ate base, "which is | ocated between the

pa L bece RSkl iy s AESOChoBe g AL bR

y supported 1 n“the vertica |re§t|on W th

respect to LAeUii¥m BREhis AchRferiRidESHe S50 isiIPd e ansuPPor ted

Wth respect to
alternately select a usage condition from among a usage condition

independently using the basic unit and a usage condition for building
20 the basic unit and the additional part unit with each other. In the
usage condition for building the basic unit and the additional part unit
with each other, the above-described part base is supported movably or
swingably in a vertical direction with regard to the drive base.
In addition, an optical disk drive according to the invention set

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



2 othis internedi ate base, so that it is possible to support the sw ng
operation in the vertical direction with respect to the drive base and to
support the part base separately. BRI EF DESCRI PTI ON OF THE DRAW NGS 2 5
Fig. 1 is an overall perspective view of the assenbl ed opti cal 15 di sk
drive in a second usage condition accordihg to a preferred enbodi nent of
the present invention; Fig. 2 is an exploded view of the disk drive; Fig. 3
is an enlarged view of parts of Fig. 2; 5 Fig. 4 is an enlarged view of
parts of Fig. 2; Fig. 5is a plan view of an assenbled state of the
traverse baSecaiithimentionias grbasie Wpiti whickyiis gonfigused pisg resuk thaparti al
side section view showing a typical support structure holding the traverse
base to theadhintalgder rotatapilyysuppostingtarpopsicapdish; fisstumater foon vi ew
showi ng the traverse base inclined to the drive base; Fig. 8 is an enlarged
vertical seratasionallywdrvingthe baentabde;bas liptical ipickap tfhe winiting esdatmse;
Fig. 9 is one of plan views showi ng the operation of a drive 15 nechani sm
in the optisighaditelardpptieal disk ratating ondheftuyrnéable and/ehoeadigg ddata
operation of the
5 signal recorded to the optical disk; a pickup drive mechanism for
moving the optical pickup bidirectionally between the inside
circumference side and outside circumference side of the optical disk;
and a second motor capable of supplying drive power to the pickup
drive mechanism are mounted on a part base; and an additional part
10 unit, which is configured detachably with regard to the basic unit,
comprising a drive base for supporting the part base movably or
swingably in a vertical direction; a disk loading mechanism for moving
the optical disk bidirectionally between a first position above the
turntable and a second position outside the disk drive; a loading drive
15 mechanism for driving the disk loading mechanism by a drive power of
the second motor; and a drive power transfer path switching
mechanism for switching a drive power transfer path of the second
motor between a path transferring power to the loading drive
mechanism and a path transferring power to the pickup drive
20 mechanism; wherein the optical disk drive can alternately select a
usage condition from among a first usage condition independently using
the basic unit and a second usage condition for building the basic unit
and the additional part unit with each other.
According to this constitution, the basic unit configured as a

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



drive nechanism Fig. 11 is one of plan views show ng the operation of the
drive nmechanism 2 o Fig. 12 is one of plan views show ng the operation of
the drive nechanism Fig. 13 is one of plan views show ng the operation of
the drive nechanism Fig. 14 is a sequence of enlarged plan views show ng
the 2 5 drive power transfer path switchilng operation of the drive

mechani smin 16 above optical disk drive; Fig. 15 is a sequence of

enl arged plan views showi ng the drive power transfer path sw tching
operation of the driyve nechanismin fhe optical disk drive; 5 Fig. 16 is a
sequence of ttérmtabg@othﬁ apiicaldg kiR, RPiEREP nlwrrpfeﬁbamﬁnh@%ﬂgﬁam
switching operation of the drive nmechanismin the optical disk drive; Fig.
17 is a seqbeeritd 510K capgdie of sHPPLERE dH¥PeYerHe e lnregoing PICKARsf er

path swi tching operation of the drive nechanismin 1 o the optical disk
drive: drive mechanism are mounted on the part base; and the additional part

unit, which is configured detachably with regard to the basic unit,

5 having the drive base, the disk loading mechanism, the loading drive
mechanism, and the drive power transfer path switching mechanism.
Further, the optical disk drive can alternately select a usage condition
from among a first usage condition independently using the basic unit
and a second usage condition for building the basic unit and the

10 additional part unit with each other. In the second usage condition, the
above-described part base is supported movably or swingably in a
vertical direction with regard to the drive base.

In addition, in the invention set forth in claim 3 of the present
application (hereinafter, referred to as a third invention), according to

15 the above-described first and second inventions, the second motor
comprises a motor rotatable in forward and reverse directions; under
the usage condition that the basic unit is solely used, the optical pickup
is driven bidirectionally by rotating the second motor in a first rotation
direction and in its reversed direction; and under the usage condition

20 that the basic unit and the additional part unit are built with each other,
by continuously rotating the second motor in a first rotation direction,
the mobile operation of the optical pickup, the raising and lowering
operation of the turntable, and the mobile operation of the optical disk
are substantially continued in this order or by continuously rotating the

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



Fig. 18 is a sequence of enlarged plan views showi ng the drive power
transfer path switching operation of the drive nechanismin the optical
disk drive; Fig. 19 is an enlarged plan view showi ng the engagenent of 15
the tray and tray drive gear; Fig. 20 is _a plan view of the optical disk
drive with the tray stored inside the difve; Fi g. 21 is a plan view of the
optical disk drive with the tray noved outside the drive; 2 o Fig. 22 is an
enl arged pl an view showi ng the di sk clanpi ng nechani smof the optical disk
drive; Fig. 23 is a secti,on view thr oug,h line Y23-Y23 in Fi g c‘(2512; Fig. 24
is a plan iSSRESHVE RPEEatiPgs AresfuRsipatiglly confinne@igfheresersed o5 i's a
side section view through line Y25-Y25 in %iq 1~ 24; Fig. 26 is a side
section vi eNTEHAQRGA therpbougsanddn; themeyersed opder tothe abgve; de section
view through line Y27-Y27 in_Fig. L .
According to this Constitution, under the usage condition of
solely using the above-described basic unit, by rotating one motor (the
5 second motor) in forward direction (the first rotation direction) and its
reverse directions, the optical pickup is moved bidirectionally. In
addition, under the usage condition that the basic unit and the above-
described additional part unit are built with each other, by rotating one
motor (the second motor) in a forward direction (a first rotation
10 direction) or its reversed direction continuously, the mobile operation of
the optical pickup, the raising and lowering operation of the turntable,
and the mobile operation of the disk are substantially continued in this
order or they are substantially continued in the reversed direction and
in the reversed order.
15 In addition, in the invention set forth in claim 4 of the present
application (hereinafter, referred to as a fourth invention), according to
any one of the above-described first to third inventions, the pickup drive
mechanism comprises a feed rack for moving an optical pickup, and a
rack drive gear set comprising a plurality of gears for driving the feed
20 rack, the feed rack being movable to a specific position farther to the
inside circumference side after moving the optical pickup to an inside
circumference edge position of the data signal recording area of the
optical disk, under the usage condition that the basic unit and the

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

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



5 24; Fig. 28 is a side section view through line Y28-Y28 in Fig. 24; Fig.
29 is a partial vertical section view showing the tooth profile of the cam
gear; 1 o Fig. 30 is a plan view of the feed rack of the drive nmechani sm
Fig. 31 is a side section view of the feed rack through line Y31-Y31 in
Fig. 30; Fig. 32 is a back view of the fded rack; 15 Fig. 33 is a section
view of the feed rack through line Y33 Y33 in Fig. 30; Fig. 34 is a section
view of the feed rack through line Y34 Y34 in Fig. 30; Fig. 35 is a section

RO e e W B WIE AR A B il °
25 Fi g 3e6condl FOr (riis vt FIPT PalRIToR SRathtp bt pickip drive® %
mechanism to a path to the loading drive mechanism, and switching the
second motor drive power transfer path from a path to the loading drive
5 mechanism to a path to the pickup drive mechanism by moving from
the specific position at the inside circumference side to the outside
circumference side of the disk and thereby disengaging from the drive
power transfer path switching mechanism.
According to this constitution, the feed rack is moved to a
10 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 disk or the feed rack is moved from this
specific position to the outside circumference side of the disk, and
thereby, the drive power transfer path of the drive power of the second
15 motor is switched.

In addition, in the invention set forth in claim 5 of the present
application (hereinafter, referred to as a fifth invention), according to
any one of the above-described first to fourth inventions, under the
usage condition that the basic unit and the additional part unit are

20 built with each other, the part base is disposed inside an opening in the
drive base, and vertically swingably supported around one end thereof
relative to the drive base; the drive base comprises thereon a cam gear
disposed near an other end side of the part base, the cam gear having
on an outside surface thereof a cam channel for raising and lowering

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



18 mechanism Fig. 39 is a side view of the rocker |ever through |line Y39
Y39 in Fig. 38; Fig. 40 is a side view of the rocker |ever through |ine Y40
5Y40 in Fig. 38; Fig. 41 is a side view of the rocker |ever through |ine
Y41 Y41 in Fig. 42; Fig. 42 is a plan view of the rocker |ever of the drive
mechanism 1 o Fig. 43 is a side view off%he rocker lever through line Y43
Y43 in Fig. 42; Fig. 44A is a schematic view of a clanper for explaining a
basi c principal of a disk clanping nmechanismof the disk drive; Fig. 44B is
a partially sectjonal  view showi ng a pinching, 15 and hgl di ng conditi on of
the di sk byCOmrifesia QadiprifivRgtansshroprtylinga plaraity of ggars i al | y

enl arged sectional views in series show ng a di sk clanping operation of the
cl anper forinskpdmgpdinal Pupwd gearnghe dinafoutpat gegg of |taﬁgpagm&élﬁwm sm
Fig. 45B is one of partially enlarged sectional views in series 2 o show ng
a di sk cl anfeaigseiprngaging agf ovfrideltgfpepart of the cam gear to rotate the

cam gear and thereby raise or lower the other side of the part base.

5 According to this constitution, under the usage condition that
the basic unit and the additional part unit are built with each other, the
cam gear is rotated by the drive power transferred from the loading
drive gear set, the other side of the part base is raised or lowered, and
thereby the part is rotated around the one end thereof in a vertical

10 direction with regard to a first base.

In addition, in the invention set forth in claim 6 of the

present application in the invention set forth in the present claim 6
(hereinafter, referred to as a sixth invention), according to any one of
the above-described first to fifth inventions, the part base is vertically

15 swingably supported relative to the drive base through the intermediate
base, which is located between the part base and the drive base.

According.to this constitution, the intermediate base is

swingably supported in the vertical direction with respect to the drive
base, and the above-described part base is supported with respect to

20 this intermediate base, so that it is possible to support the swing
operation in the vertical direction with respect to the drive base and to

support the part base separately.

BRIEF DESCRIPTION OF THE DRAWINGS

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



Fig. 45Cis one of partially enlarged sectional views in series show ng a
di sk cl anping operation of the clanper; Fig. 46A is one of sectional views
in series showing a disk clanping operation of the clanper for explaining a
basic principal of the 2 5 disk clanping nmechani sm 19 Fig. 46B is one of
sectional views in series showi ng a diskb5cl anping operation of the clanper;
Fig. 46Cis one of sectional views in series show ng a disk clanping
operation of the clanmper; 5 Fig. 47 is a perspective view showi ng a basic
constitution of the disk clanping mechanismof the disk drive; Fi 83 48A is
one of partdisk| yrive aingeal secandnubage esenditiorer aecordingi g a girsiercedinpi ng
operation of the clanper for explaining a basic principal of the disk
cl anpi ng nectnbodsment of the uregemdt inventeomf partially enl arged sectional
views in series showing a disk clanping operation of the clanper; Fig. 48C
is one of partially eligafgsdasexpladel viaveos the disk ideiveshowi ng a di sk
cl anpi ng operation of the clanper; Fig. 49 is a perspective view of the
di sk drive show ng anFig. 3 is an enlarged view of parts of Fig. 2;
5 Fig. 4 is an enlarged view of parts of Fig. 2;
Fig. 5 is a plan view of an assembled state of the traverse
base and drive base of the optical disk drive;
Fig. 6 is a partial side section view showing a typical
support structure holding the traverse base to the drive base;
10 Fig. 7 is a typical partial side section view showing the
traverse base inclined to the drive base;
Fig. 8 is an enlarged vertical section view of the floating
bushing fit to the traverse base;
Fig. 9 is one of plan views showing the operation of a drive
15 mechanism in the optical disk drive;
Fig. 10 is one of plan views showing the operation of the
drive mechanism;
Fig. 11 is one of plan views showing the operation of the
drive mechanism,;
20 Fig. 12 is one of plan views showing the operation of the
drive mechanism;
Fig. 13 is one of plan views showing the operation of the
drive mechanism,;

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

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



15 installed state of gears to the traverse base; Fig. 50 is a perspective
view of the disk drive showng an installed state of gears to the traverse
base in a first usage condition; and Fig. 51 is a vertical sectional view
of the disk drive showing 2 o an installed state of a pickup guide and an
earth nmechani smof the pickup. BEST MODESFOR CARRYI NG QUT THE | NVENTI ON The
preferred enbodi nents of the present invention are 2 5 described bel ow with
reference to the acconpanying figures. As 20 described in detail |ater,
an optical disk drive (hereinafter, sinply referred to as a disk drive or
simply ref 3hevg eptical GiskrdiiEs; according to the present embodi nent may
correspond to two usage conditions, nanely, a first usage condition that a
nmechani sm havi ng a bd&Be 1 gt tScaHense @%snt?dg@dnglaahmws SEOFIBE e dat a
signal such_as an optical pickup, a pickup drive nmechanismand a rotation
mechani sm dirige powier dispasinr pafd swm,sgnrsg eparation ¢f theririee moghanissr in
installing a part to configure a unit body (hereinafter, this is referred
to as a basthe epticyl disk drive; basic unit is independently used; and a second
usage 1 o condition that not only the above-described basic unit, but also
t he other nechani sm ilfigl ukh rig a stigsienicoaafi aglangedaplaamviews rahawigega thie sk
bet ween a | oadi ng position above the turntable and an unl oadi ng position
out si de of dihee gowmes taansfarquathoswitetiing opeeation afrthle dmve menichrdepeni ng
on the application of the disk drive, any of the usage 15 conditions is

al t er nat i velhe opfiealt didkt dribe; used. Fig. 1 is an overall perspective view of
the assenbl ed optical disk drive (hereinafter referred to as disk drive or
sinmply drive) accordilg. t17 dspa efeguendeeobhediarget piar véews edmwinigntkat i on.
Fig. 2 is an exploded view of the disk drive showmn in Fig. 1, and Figs. 3
and 4 are Zdrivempoweyettanstorspath pwitching opiegatidn dftthiesdtive becatrdreidn fat t he
assenbl ed state shown in Fig. 1 is to illustrate an optical disk drive
accordong tihd ptcal éfsik dedecnbodi ment used in a second usage condition. As
will be known fromthese figures, an optical disk drive 1 according to this

preferred enbodi ment EIPI8 S6Sa dedfuerebasenlérg@® plan views showing the
drive power transfer path switching operation of the drive mechanism in
the optical disk drive;
Fig. 19 is an enlarged plan view showing the engagement of
15 the tray and tray drive gear;
Fig. 20 is a plan view of the optical disk drive with the tray
stored inside the drive;
Fig. 21 is a plan view of the optical disk drive with the tray
moved outside the drive;
20 Fig. 22 is an enlarged plan view showing the disk clamping
mechanism of the optical disk drive;
Fig. 23 is a section view through line Y23-Y23 in Fig. 22;
Fig. 24 is a plan view of the cam gear of this drive
mechanism,;

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



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

21 base 20 as the support base for supporting the major part of the disk
drive's drive nechanism and nore preferably, a internedi ate base 80

di sposed between the two base nenbers 10, 20. The overall shape of the
drive base 10 and the internediate 5 basé 80 are substantially square
frames when seen in plan view. The internedi ate base 80 is assenbled to an
internal space 10H in the drive base 10, further, the traverse base 20 is
assenbled to an internal space 80H in the internedi ate base 80. It should
be noted thed; the drive base 10, traverse base 20 1 o and the internediate
base correspond respectively to the first base, second base and

i ntermedi ate base in Fige 2fxé®mpaidei sectiomiview throdighulideb¥264Y20 rivt Big. t hat
the drive base 10 and traverse base 20 are not necessary for an application
correspondi2d; to the first usage condition and not used in such a case. 15
A disc used as the data storage nedium such as a Digital Versatile D sc
(what is called DVD),Figs 31 asedsinie scctiary vBéwi throhigh tHnekY27+Y27 in Fige tray
55 transports a disk placed thereon bidirectionally along the frame of
drive base 29, The path of the tray 55 is diagonal as seen in Fig. 1 and
Fig. 2 and indicated by the arrowin Fig. 2. Thus, 2 o when a disk is
removed frominside thig d&HKs dr side kectidratview, throughetinedy28¥28 riayFigh
travel s diagonally downward to the left as seen in Fig. 1 and Fig. 2, and
when the di2&; is |oaded (is inserted) fromoutside into the disk drive 1,
the tray 55 travels diagonally upward to the right as seen in Fig. 1 and
Fig. 2. 25 1t shoul drige 2®tiech bhatial Rerticalesettidh ariewsshewine theftooth 22
which the disk, that is, the tray 55, is renoved frominside the disk drive
1 (the di agprydllelogwie dghtgesirgle in Figs. 1 and 2) is hereafter referred to
as the front of the drive 1, and the side of the drive 1 to which the disk
is inggrted (the diagpjpal 30pAsSr af iflah sicle of fhdsteed FaEk2bfi shé Heiweafter
referred to as the back of the drive 1. The top and bottom of the drive 1
as seen in fheghanis@nd 2 are also referred to hereafter as the top and
bottom sides. A pair of right and | eft internedi ate base support portions

11 are disposed at thpihagk i9fa khRe deétionRaew d0thelfeddFabRPtHOYEN liReFi 0.
Y31-Y31 in Fig. 30;
Fig. 32 is a back view of the feed rack;
15 Fig. 33 is a section view of the feed rack through line Y33-
Y33 in Fig. 30;
Fig. 34 is a section view of the feed rack through line Y34-
Y34 in Fig. 30;
Fig. 35 is a section view of the trigger lever through line
20 Y35-Y35 in Fig. 36;
Fig. 36 is a plan view of the trigger lever of the drive
mechanism;
Fig. 37 is a vertical section view of the trigger lever through
line Y37-Y37 in Fig. 36;

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



10 1 and Fig. 2). Shafts 81 are disposed to protrude fromboth side of the
rear end of the internedi ate base 80 respectively. Each of the internedi ate
base support portions 11 is forned to a sem circular notch opens upwardly.
The shafts 81 are fit into right and left intermedi ate base support
portions 11 respectively, thereby, the B&ck of the 15 internedi ate base 80
is supported such that it can pivot in a vertical direction to the drive
base 10 centering on a horizontal line Lh (see Fig. 5) between the centers
of the right and left internedi ate base support portions 11 (that is,

bet ween cenmecbaoismhe right and left shaft 81). It is to be noted that a
bi as mechani smurges the shaft 81 2 0 to the support portion 11 is provided
at an outer vicinity,Figo3%inapside vieweaf the noekee dewtre thusoaagls lipy@o¥ 89-
portions 11, so as to prevent the shaft 81 fit into the support portion 11
from com ndgYy®dfin HggBBpve 13 (positioning groove) is formed on an inner

peri phery of the front portion of the drive base 10. Wile, a protruding 2
5 piece 82 (positionikig. prois adsiig pieocef the qucker dever étrcuglolinesya0di ng
23 portion to the positioning groove 13, on the front end of the

i nter nedi ate40dgerig0387he protruding piece 82 is fit into the positioning
groove 13, thereby, the internedi ate base 80 is positioned accurately to

the drive base 10 in Fige 41 ¢dta sidié Viehd oflithectdcker 1evert fierough MirRt van - of
the 5 intermedi ate base 80 and the drive base 10 in the right and |eft

direction ig41eatmigi agd. A notch 21 is fornmed respectively at each back
corner and a front corner of the traverse base 20. Wile, A catch 89

(bushing catch) correppongipngs tzp plag RwhoRithies rBERM dederd o tieepgsivkvel y
at each back inner right and | eft corner and a front inner
mechanism;
10 Fig. 43 is a side view of the rocker lever through line Y43-
Y43 in Fig. 42;

Fig. 44A is a schematic view of a clamper for explaining a
basic principal of a disk clamping mechanism of the disk drive;

Fig. 44B is a partially sectional view showing a pinching

15 and holding condition of the disk by the disk clamping mechanism;

Fig. 45A is one of partially enlarged sectional views in series
showing a disk clamping operation of the clamper for explaining a basic
principal of the disk clamping mechanism;

Fig. 45B is one of partially enlarged sectional views in series

20 showing a disk clamping operation of the clamper;

Fig. 45C is one of partially enlarged sectional views in series
showing a disk clamping operation of the clamper;

Fig. 46A is one of sectional views in series showing a disk
clamping operation of the clamper for explaining a basic principal of the

25 disk clamping mechanism;



corner of the internedi ate base 80. An elastic, typically rubber, bushing
29 (floating bushing) is fit into each notch 21, thereafter, a settle shaft
29S inserts into the bushing 29 is fit and fixed to the bushing catch 89.
Thereby, the traverse base 20 is supported by 15 nmeans of three bushings 29
so that the traverse base 20 can float (s supported in a floating
condition) relative to the internedi ate base 80 wthin a specific range
(that is, within the flexibility of the bushings 29) . As shown in detail
in Fig. 8 the bushings 29 are an integral hollow body nolding with open
both ends. Each bushilig. 46Eissenasd sectional sigweiry seregshovdngtadish r st and
second danping parts 29a and 29b in sequence along the |ong axis of the
bushi ng 29,clampiagreperatioal 9f theatlamdpaneter fitting part 29c between the
two danping parts. This fitting part 29c thus fornms a constricted neck

bet ween danpi ng part sFigod6&his 08b of medtional Miewsin schigs showing a diskhe
traverse 2 5 base 20 to be supported in a floating state by the floating
bushi ngs 2%lampiagMparasioacof tlomklampetie bushing 29 is installed to a notch
21 of the traverse base 20 by fitting the outside circunference of the
fitting part 29c int dFighd7hisl & peaspeciveavieuws thowimganbhasig qonstitulibn ofh t he
notch 21. And, the lower end of the floating bushing 29 is contacted 5 or
appr oached the diskugipetpisigr frecha®$m( dite digksdripey t surface) of the bushing
catch 89, then, a fixing hole 89h formed in the bushing catch 89 and an
openi ng of the floatimhig. B@Fisngneédfiparpiadlytdrinegedsebtiohbviewshier safiger ,
the fixing shaft 29S is inserted into the hollow inside of the bushing 29,
and the topsidwiriealdisk R@asipahg dperhtioni ot thet dlangsdrt i glleirfl alBasic t he
bushi ng catch 89d.geTher eby, thegf Ip(?ati ng bushi ng Z%éi S f%x?ed betgween a head

29T of the Iﬁﬁﬁbmsﬁqhb di8k dashpihg MeshnAtkrypport surface 89f. That is,
the floating bushing 29 installed in the notch 21 of the traverse base 20

is fixgd to the bushipig, aBE s 8Becdf p41@idIRt &ileRgéd secionBhsRwWADin Aéries
descri bed above, the traverse base 20 is Supported (in a floating
condi tion) §Nowhts hiSkBahAiAgiRe atidhosOihd Hanpéeree floating
Fig. 48C is one of partially enlarged sectional views in series
showing a disk clamping operation of the clamper;
Fig. 49 is a perspective view of the disk drive showing an
15 installed state of gears to the traverse base;

Fig. 50 is a perspective view of the disk drive showing an

installed state of gears to the traverse base in a first usage condition;

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

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

25 described below with reference to the accompanying figures. As



bushi ngs 29. Preferably, the traverse base 20 is assenbled to the

i nternedi ate base 80 by way of bushings 29 such that the termnal part 2 0
of the second danping part 29b contacts bushing support surface 89f with a
certain flexibility when in a normal state wherein only the normal weight
of the traverse base 20 and conponents #&Bunted thereon acts on the bushings
29. Wen vibration is applied to the disk drive 1 when the drive 2 5 1 1is
in use in the second usage condition or during manufacture and 25
vibrating force is thus applied causing relative novenent between the drive
base 10 andiqscakadsenbalgéaliolatﬁne agargnticaladislondaive ofpenejnalies osimpisi ve
deformation within the flexibility Iimts of the second danping part 29b'

ef fecti vel yeftrsed o as lar diskodriveraroaignply refontadhto Bsdawinive) dlocovdinghto (t hat
is, inthe direction in which the bushing nounting plate 21b approaches the
bushi ng supher tpreseftacandofiiment t tray rcoreesmporidhsto 2o | usagmo uwtahditionst ed
that contact between the term nal end of the second danping part 29b and

t he bushi ngnampepgr & Sirst awsa@9fcandition tthas aomedhatiatre havingt andmsicari |y
a prerequisite for achieving this vibration danping effect fromthe second
danpi ng parfunz@ion Aoyappbedueirtg @mdy oreredordingna datd signdiushichgas ugapor t
surface 10f sinply reduces the vibration danping effect an anount

equi val ent dmtiddiepighpp, angickhgn drive mechtnismnandrenbtditdnvesechidreism of

i nternedi ate base 80 and 15 traverse base 20 exceeds this gap, the

vi bration danpirntatsief ecttheslileg Us vabamited corewbasehnidmhber dbatihyealling earent
exceeds the gap. Wen the traverse base 20 noves downward, the bushing
nmounting plpde tolbomtyese ananitl bedy t(herdiaate2dThi i refemedst@fds 2%¥asief the
upper end of the first fitting part 29a is fixed to the head 29T of 2 o

fixing shafngPary ththegisie unieriseitlatendentdy fudesl; gladma necBat! uddgei s

stretched and deformed within its flexibility I|mt Vi bration can

therefore heyplisiohbeRabaidt builj hBedapBiedesti®rld dhasidqust) digharkef ehantion
of the first danping part 29a and the danping effect of the conpressi ve

def or mat i Orbt?ﬂcerﬁﬁé@lﬂﬂnfbi‘ﬁﬁh@mdlﬁl’gta 4941 1dadihgRlerhdndsf fop Ghovigig/h gk on
absorption can thus be achi eved
between a loading position above the turntable and an unloading
position outside of the drive are incorporated in one integral unit, and
depending on the application of the disk drive, any of the usage
15 conditions is alternatively selected to be used.

Fig. 1 is an overall perspective view of the assembled optical
disk drive (hereinafter referred to as disk drive or simply drive)
according to a preferred embodiment of the present invention. Fig. 2 is
an exploded view of the disk drive shown in Fig. 1, and Figs. 3 and 4 are

20 enlarged views of parts of Fig. 2. It is to be noted that the assembled
state shown in Fig. 1 is to illustrate an optical disk drive according to
this preferred embodiment used in a second usage condition.

As will be known from these figures, an optical disk drive 1

according to this preferred embodiment comprises a drive base 10 as

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



26 Vi bration conponents whereby the back of the traverse base 20 noves
upward (that is, such that the bushing nounting plate 21b noves closer to
the head 29T of fixing shaft 29S) can be effectively absorbed by the

danpi ng effect acconpanying the conpressive 5 deformation of the first
danping part 29a within the flexibility2limts of the first danping part
29a. When the traverse base 20 noves upward, the bushing nounting plate 21b
noves away from the bushing support surface 89f of the internedi ate base
80. If the lower end of the second fitting part 10 29b is fixed to the
bushi ng suplaset 28 as dhe B kase§r supportingaths majonearéainthaldisi ng
part 29b is stretched and deforned within its flexibility limt. Vibration
can t her ef giniveé)e drived mhechdmisin,bgndhemode nprafgralily eat irgermediater base 80
deformati on of the second danping part 29b and t he danpi ng effect of the
conpr essi validpbsedrbetwacnfthetwo bast mémbenpildy Aart 29a. Extrenel y
effective vibration absorption can thus be achieved. Lateral vibration
conponents parall el tTtha beetzkshapefddhe drivh mseviBraatd tine dnteronedinse i n
the front-back direction or side to side direction of the traverse base 20,
are absor bashdey8Dasry aubdehntially i spuafe fratnédevii¢maicengirbydanngie? The hi n
its flexibility limt. The floating bushing 29 thus conprises first and
second danpnhtgrmediate 2sea®0 i@ Asseninded to dn itieraapaphse 2QH ihtthiesdrive

t herefore
base 10, further, the traverse base 20 is assembled to an internal space
80H in the intermediate base 80.
It should be noted that the drive base 10, traverse base 20

10 and the intermediate base correspond respectively to the first base,
second base and intermediate base in the accompanying claims. It
should be also noted that the drive base 10 and traverse base 20 are
not necessary for an application corresponding to the first usage
condition and not used in such a case.

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

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

in Fig. 1 and Fig. 2.

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



possible to provide a sinple, space-saving, |ow cost floating neans that
can support the entire weight of the traverse base 20, and effectively 2 5
absorb vibration while preventing the traverse base 20 from sli ppi ng 27
vertically out of place, when the traverse base 20 vibrates. As will also
be knowmn fromFig. 4 and Fig. 5, a recegs 12 of which the shape of the
perineter is part of a circle is formed at the front edge part of internal
space 10H in drive base 10. A spindle 12s is 5 vertically disposed in the
bottom center of this recess 12. The center boss 31 of a substantially

cylindri calwigiet geardidR, ithatiis, $hettiay 55, Garetidwaide fforReinsi@e tHe diskpi ndl e
12s. The center boss 31 of the camgear 30 is passed over the spindle 12s,

and a scre\ﬂme(théaié@m ekt Sideghemigd. 1 il 2 i§ helrexftbt eefedtddr 38
(floating collar) into the end of the 10 spindle 12s. The camgear 30 is

therefore rt@”é@‘ih'b“frbﬁ@%%gth%z%ﬁg%df,i ARdPAResiHE ¥f the ldivd APt@REh A tren hel d

bet ween el astic nenbers an , that is, the top held by the floating

coll ar 38. a; t c | Hed; t-he drg a 10
o B e aeol Astited! R SAMARRN Hppe? AUADNILE D TikRe AN AR

Wit hin Speq{f{ﬂeﬁfﬂei"’fiegé’rea%t a$ thehadk BraHe ﬁ@e(f.hﬂ&eitég %ﬁ&%é‘tt&ﬁ?of
y I . It shoul e

flexibilit Imts of the floating collar 38 noted that the

o 19U 8,29 RO g Cokhar 2 e bt el gt
specific Ty b4 iHottGAsiles.
A pair of right and left intermediate base support portions
11 are disposed at the back of the drive base 10 (at the top right in Fig.
10 1 and Fig. 2). Shafts 81 are disposed to protrude from both side of the
rear end of the intermediate base 80 respectively. Each of the
intermediate base support portions 11 is formed to a semicircular notch
opens upwardly. The shafts 81 are fit into right and left intermediate
base support portions 11 respectively, thereby, the back of the
15 intermediate base 80 is supported such that it can pivot in a vertical
direction to the drive base 10 centering on a horizontal line Lh (see Fig.
5) between the centers of the right and left intermediate base support
portions 11 (that is, between centers of the right and left shaft 81).
It is to be noted that a bias mechanism urges the shaft 81
20 to the support portion 11 is provided at an outer vicinity, for example,
of each intermediate base support portions 11, so as to prevent the
shaft 81 fit into the support portion 11 from coming off.
A groove 13 (positioning groove) is formed on an inner

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

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



2 o alternatively used. In the enbodi nent, nore preferably, the elastic
property of the floating support mechanismof the traverse base 20 is set
so that vibration input into the traverse base 20 fromoutside is
effectively absorbed and vibration generated by rotation of turn table 5 is
2 5 effectively restrained. For exanplez3a material of relatively | ow
elasticity 28 (that is, relatively hard; conpared with that in the prior
art 2) is selected as the material of the floating bushing 29 and fl oating
collar 38 is selected The camgear 30 is described in detail next with
reference Sdrtion gfo e t podRionihg aawogearl330 czonthi¢ s&®mn drics ofit shele
surface a plurality of teeth 30g (external teeth) parallel to the |long axis
Lg of the damemrediale baredB@ (i phetrudingpiduav82dstfitpindodtheqidsitioning

hori zontal channels 33a and 33c, and di agonal channel 33b. There is also a

snoot h par tgrddve N 3yiheRebyetiee tdteriedient badd 880 positimalihetdeately tece of
the cam gear 30. A protrusion 80P for slideably engagi ng the cam channel 33

is al so pratedgdvatbdseeld iRtheedgRt ahdt gt HiteetibRdifaie?asbrdlidseeti 9. 2
and Fig. 3). This protrusion 80P engages the cam channel 33 to support the

front of thetémhedaRe BhSe Pa0caBd Rnenayivel bede 962in3ehenrighe Shdveefpase
10. 15 As shown in Fig. 6 and Fig. 7, the internedi ate base 80 is thus

supported, @letthonBackstpMir@y of right and left shaft 81 and the
i nternedi ate base support 11, to swing vertically on the drive base 10. And

the front portion of ARgttRIE! ISHFhéEd l?@§ﬁe@tﬂzé(l)§ ot WP bEEK Rhriey afld 4 he

protrusion 80P and the com groove 33 of cam 2 gear 30 so that it floats

(ina fl Oatfrfiﬂt shat& of"’hﬂe@i;lfhv%ﬁ@%%y%bélwml) ,(that is, within the

flexibility l'imts of t oating collar 38) on the drive base 10.

Fur  her ror ey {fen! 8 QbIRAAS ©ERP BordshobREhE B bk T VBrdiadgg 10 17

right and |ef I'rection e ove-nention posi tioning protrudi

pieoey 82 {LireBtOch ey RASh! bABK -85 0RE: SAQPIAAY Lfipfll Bl bVBoRtSnigse 10

29 The traver S us supporte e _ corner and a
[ ont, cor e Y, e HBoCRBAAT A" 08 2RO, il e
bushing 29 (floating bushing) is fit into each notch 21, thereafter, a
settle shaft 29S inserts into the bushing 29 is fit and fixed to the
bushing catch 89. Thereby, the traverse base 20 is supported by
15 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).
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
20 relatively large diameter first and second damping parts 29a and 29b in
sequence along the long axis of the bushing 29, and a relatively small
diameter fitting part 29c between the two damping parts.
This fitting part 29c thus forms a constricted neck between

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

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



flexibility limts of the floating bushing 29 and the floating collar 38)
on 5 the internedi ate base 80. Note that the front portion of the traverse
base 20 engages with the internedi ate base 80, as explained |later, by a
regulating rod 75s fits into a positioning hole 83 of the internedi ate base
80. And, in this engagenent state, the tg4averse base 20 is conbined with
the 1 o internedi ate base 80 at 4 portions totally. The traverse base 20 is
t hus not supported by rigid construction (rigidly) on the internedi ate base
80 (therefore, on the drive base 10), but is supported so that it can fl oat

(in a floatMmg sipeci)cally,t tiee dusieinga2® 19 issthlledt te a angehol 1t o€ the
flexibility of the supporting 15 danpi ng nenbers (the floating bushing 29

or the fl oatavegsedds¥ 288bpdittinigotied bytsidehcirugmfehendenvetheditairg: base 80.
The danpi ng nenbers 29, 38 can therefore absorb an inpact, shock, or

vibration 2w imd the Hdie shrkofd bushing ieuetingslave2iibnig tienbesie@ 10f t he
I npact or vibration frombeing directly transmtted fromthe drive base 10

to conponents 2 0 onAr, tHQIGKEE ebdsef ZRe Rsatén deﬁidmngaz@ll§ltdiftmtﬁecil with
I nproved durability and resistance to inpact and vibration can be achi eved.

Furt hey nor &r Dyprodebett tent IEpéF svefate $26 @é}u@g é\i‘?}tﬁoﬂtt suifaeé)soPthd he
drive base 10 within the range of the erX| ility of e danpi ng nenbers

r22| affvet hrtﬁisq{lngheattnt 8OTeNeR! § ﬁbﬁﬁg ﬁQIe 89h! fortéd m&hbbtb@sﬁﬁlga@!atbﬁ the
positi ons of components on drive base
89 and an opening of the floating bushing 29 is positioned each other.
Thereafter, the fixing shaft 29S is inserted into the hollow inside of the
bushing 29, and the top of the fixing shaft is fit into the settle hole 89h
10 of the bushing catch 89. Thereby, the floating bushing 29 is fixed
between a head 29T of the fixing shaft 29S and the bushing support
surface 89f.
That 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
15 base 80. As described above, the traverse base 20 is supported (in a
floating condition) by the intermediate base through the three floating
bushings 29.
Preferably, the traverse base 20 is assembled to the
intermediate base 80 by way of bushings 29 such that the terminal part
20 of the second damping part 29b contacts bushing support surface 89f
with a certain flexibility when in a normal state wherein only the normal
weight of the traverse base 20 and components mounted thereon acts
on the bushings 29.
When vibration is applied to the disk drive 1 when the drive

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



10 and traverse base 20 within the floating range of the traverse base 20.
Conpared with a case in which the conponents are supported by a rigid
construction (rigidly), a disk drive according to the present invention
therefore also requires less precision in parts manufacture 5 and assenbly,
and productivity can therefore be inprogéd in the manufacturing process. In
this case, since the internediate base is supported to swing vertically on
the drive base 10 and the traverse base is supported on the internedi ate
base 80 through the elastic body, it is possible to 1 o performthe

suppor t i ng vibrdtieg fer¢e dslthssi apphiéd tdeesing erelativa neorarnent ddtheedr tve base
10 and the elastic supporting of the traverse base 20 by separate

mechani srms.driveebaker 10 idnd sravetrsedesss20y the dmmpmg avtoauapampanying
supporting the swing notion of the traverse base on the drive base and the
el asti c suppehprexsived déforinzaicdr swithds e thasflexibikity rlimitsS of otenbecuad
optical disk drive (prior art 2) . Accordingly, the design range of

el asticity ddmbheg 0pObNeffectitdlp NabSorbsp pilstatRIira Yonspdhanthérdhayies se
base i s not Ilnlte and the flexibility of design thereof is to be

enhanced. %ﬁnﬁv@?é' novePseDitHhtVid)r /i ithe Hiedtiohr &N wWHiEH dBeabtsRigg
restrain of vibration generated by rotation of the turn table are,

rel atively gagintihg pdtecy £6 awwh&ﬁegwéltyusrﬁsl S@pPortsiniice BANMS the. 3,

first and second %ectrl c notors 3 and 4, and a circuit board 2 conpri sing
a control cirhGetde he o0ontrolling driving notors 3 and 4, are also fastened
to the bottomof 2 5 drive base 10. 31Aturntab|e50nthetop of which

is placed a disc 9 (SI%%h%Lﬂa benbfed thhf cBhsactdbsRnreediiad evenidia éhid v base
10. This turntable 5 1s linked to the output shaft 3s (see Fig. 3) of the

first not Orth?eé ﬁ@'a%rgg;&gcépaﬁ AY19RIHE the SR Oshi Bport shifReagdais

signal to or ng a ded data signal fromthe disc 9, and ot her
d t I t
of é?.@Z”‘BQ@ZQﬁOF% SRALZ ol HecEhSail) W DrlreqUifid) &2 ALARREEE ds,7P)
be underStQﬂﬂréﬂgg}_'ﬁb&plﬁg\lggggt Iréd thE 9Sec as?ﬁxgﬁ&!&é X QP rtt 9oRACK é&ﬁp to

bottom opem ng | n traverse pai r of prc

8.“2;5{5?? Sefrem B rn a0 (0 ?hshgﬁgﬁé%ﬁﬁvﬁrfg‘?uﬁlﬁ?a%ﬁ@
Bn 55 ant ‘BOGE hgﬁ%ﬁmﬁéﬂgﬁ@%‘?@g 5 5{‘%@?"%@2. QU ST, 22
Pl ckup © 1 Syl fch 4nd fegﬁl S8 al: (eSgonaH ufiesrkiad haul 8 Bhgone

side (left ron font to back

Eﬁi)res?%agﬁ'r%%xﬁrgsaéé%a% P RS, iy et Etﬁﬂfz_ F e AR PR EReE T el
b at the- (HLP Attt PRRua S refatvé A nbhRARE Wl Eg‘a?'r edtion of
Cne"ent Cal b ckup oyl cusaaes il bR gl BIREAR 80 WL
ol ectr o2l b péaﬁesaﬁbéﬁl%'gtss%kﬁ% I, ittt
If the upper end of the first fitting part 29a is fixed to the head 29T of
20 fixing shaft 29S by adhesive, for example, the first damping part 29a is
stretched and deformed within its flexibility limit. Vibration can
therefore be absorbed both by the damping effect of the stretch
deformation of the first damping part 29a and the damping effect of the
compressive deformation of second damping part 29b. Extremely

25 effective vibration absorption can thus be achieved.



32 front to back on the traverse base 20 by engagi ng the gui de shoe 6a with
the left guide rod 22 and engaging the guide arm6b with the right guide
rod 23. It should be noted that a flexible connection nmenber (for exanple)
a flexible ribbon cable: not shown) for electrically connecting 5 the
optical pickup 6 and circuit board 2 is %gssed t hrough the opening 20H. The
rear end portion of the |eft guide rod 5 and front and rear end of the

ri ght guide rod 23 are supported by guide rod supporting portion 24

provi ded on the traverse base 20. As shown in 1 o detail in Fig. 53, the

gui de 10d Supporting PALLLAR 24, GONRKKACS, Beldlt (AT WSLICAE ARCHANGELL hat

adj usts the inclination e gu rod by ~s I'ng e portion
; i d . . di Con (i 4 . cal
post 1 ons. opazh@ % FidyeSTyunVasabhar it Ruth dhiac RecBusfile HighBBe Bt %)
15 Th is, dj | 4 LS NG I i h d_gf id d
s fitted | ALPRRVER RFSeror filk R 2T e, UL AN S Ps oo @iigs, °
Wi | e, ' ' 24 i th f id dd dly i .
assenbl od | APEOIRBEr 6 HORRRE e droh Lo PR B Bor Hing BRFESYe A
hol di I - 24¢ is fi h il 2.0 ' 4h. And, b
oy bRy 6 g b e e P fife” Bt B ¥
spring 24b i,s conpressed or el gngated to change the | ength thereof, and the
verti cal poQ??ﬁ%ﬁ damping Rt APd0d 22, 23 in the guide rod supporting

portion 24, thereby the inclination of the quide 2 5 rod 22, 23.is_,
adjusted. 33 By proWRfithdheudrRVETEE| Pastj 413 tTRONES nBBMATOs nhllG Dy shing

possi ble to adjust the inclination of the guide rod 22, 23, thereby
adj usti ng aMmHYIBE HEalGk el Pamavgst away frem fh@%éﬁ%le& SypRRUpSwriang e

disk 9. And, it is possible to performaccurately witing and/ or reading 5
i nf or mat i onokthgdntergaediate asegfQk lhtheJewer end,ef dhgr i fisng PRI tsuch
as warpage in the disk 9. It is to be noted that only the front end of the
left Qi de 288 isdixatbto thphmshingisymrest susface i by adhesivaniPe cxampice
recerving the second damping part 29b is stretched and deformed within its
flexibility limit. Vibration can thei‘efore be absorbed both by the
damping effect of the stretch deformation of the second damping part
29b and the damping effect of the compressive deformation of the first
15 damping part 29a. Extremely effective vibration absorption can thus be
achieved.

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

20 the floating bushing 29 within its flexibility limit.

The floating bushing 29 thus comprises first and second
damping parts 29a and 29b, and the fitting parts 29c. It is therefore
possible to provide a simple, space-saving, low cost floating means that

can support the entire weight of the traverse base 20, and effectively

25 absorb vibration while preventing the traverse base 20 from slipping



portion, not with tilt adjustnent nechanism in order to avoid an 10
interference with a noving operation of feed rack 40. In the preferred
enbodi ment, nore preferably, in order to earth the noise of the optica
pickup 6 in a sinple manner, for exanple, one end of the holding netal

cover 24c of the right guide rod suppor gng portion 24 for supporting the
rear end of the right guide rod 23 is 15‘extended downwaxdly to a position
| ower than the rod supporting portion 24, specifically, extended downwardly
(that is, closing to the circuit board 2) through the traverse base 20. The

circuit board,2 i.s provided, at a gorrespondin tion,to the extended
portion 24dvet§F1C?'hX Cﬁrgt(gjl &%Fdl‘”’&’&r’cﬁ'\l&haﬁ%@e &Pgﬁp‘&' Y‘r}f’rr%% hol e 2h capabl e
of inserting 2 o thergin .an earth connector 25 having.a earth wr 5a at
one end thereof. It i‘gs t“ﬁﬁbeelsﬂot?ee&npﬁ’é’c ?ré)rﬁlpigeg'n%%%rlg dé Fﬁceﬁ@ﬁarfofor
exanpl e, tho it is not own i.n the,drawi ngs, .which_.is tqQ he nounted to
The Or i ve DABE B1s SheBE AlIACIBr IR ADISIPRVROPASI T 18 fRERETIHE PNE e
earth wire 25a is connected to the plate nber by 2 screws for. exanple.
And, it is ‘?ff&%iﬂ@lré Q olfi“}%@?i %H?&eeﬁp& legﬁﬁ’é@t 9?39518- 2y SH%’E’G{Q He& A% ough
hol e 2h and to, stick the ypper end portion thereof into the tip portion
(the 1ower widicalyidisppsefl ihdéhexbedasy cepiey 6f t%% 1seeshed el BE 46AMET ng
cover 24c. In this case the earth connector 25 is stuck into the extended
portion froPRemddrokpdsubstantially sybindrical mama geast 3@nisylit §e Hatalt ¢t di ng
cover 24c, but also both of the guide rod 23 and the guide arm 6b are nade
of el ectri ceitate Egabuen;thes spirndieal 28udheacenier posstd éritheccamdgess 30 om
the pickup circuit 6k of the optical pickup 6 is transmtted to the guide
rod 23 throisgpasses guerisherspingle 12s, angd acyreyemneamber Sfe(FOPRETEWY 193 t o
the earth wire 25a through the netal holding cover 24c and the earth
connect or 28;rewed thromgh meflexibie cotlas|38ri(fheaténg taellar) intthshe gndhofithe 25a.
In this case, an earth connector 25 is connected to an extended portion
24d, Whi ch $pinidde d@8. on t he above-descri bed hol di ng

The cam gear 30 is therefore housed in recess 12 of drive
base 10 with the top and bottom held between elastic members 38 and
39, that is, the top held by the floating collar 38. As a result, the cam
gear 30 is supported on the drive base 10 in a manner enabling the cam

15 gear 30 to float (in a floating state) within specific limits, that is, within
a range (that is, within the flexibility limits of the floating collar 38).

It should be noted that the floating bushing 29 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

20 alternatively used.

In the embodiment, more preferably, the elastic 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 3 is

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



15 nmetal cover 24c. In other words, this eaxth connector 25 is connected to
a fixed portion, which is irrelevant to the nobile operation of the optical
pi ckup 6, so that, upon setting a length of the earth wire 25a, there is no
need to allow for a length according to the nobile operation of the optical
pickup 6 and the earth wire 25a is capable of being 2 o shortened so nuch.
Accordi ngly, an arrangenent space of thé earth wire 25a nay be small, so
that this is not particularly disadvantage for making the disk drive 1
conpact. In addition, upon connecting to ground, the extended portion 24d
of the aboveg: ri . di r C Y 2 rt
connect or é?lgﬁvws%lgt hrl%;f%u@rr%gnp ggdgféo‘ghgﬁﬁcg Vg}?tﬁt ﬁga‘égﬁ ﬁh\% P ?310? %gt %aﬁgw' th
bei ng i nser o) LLed$.1p i b . r . i e
oper at i on rEicoteltet AL it Niah e ARE 3 HCHASURY BiRCHS

ext ended port.i d and to delete a noise. In other words, it is possible
to renarkaﬂﬁj“@%ﬁ% ify a connection operation upon 5 connecting the earth

wire 25a between the tical pickup .6 d.t.he ground..side. ILn addition,
according to need, t h@ﬁﬁ&mc&%nﬂdﬁk&%ﬂ%@ g’ér(ﬁﬁ% ?%Xebglétr}béggqggc‘él SO
ossi ble after. as | i e disk dri 1. so.that it is possible to
prove: a vt Big 21 dpeidy TE F et oD, fombdisaichn dhs plit§RE, Shrface"a
Particul arl at.. t he abgve-descri be uide ro u rting portion 24 an
el ust mrent BibcRlinT S ERt e el BarBCphRalaRR M 10 B 16 b thag "t ne
declinations of the_gquide rods 22 and by changi ng t | engt.h of th
Sbove. desorCHBEE): BOsaiith S GhanaE] 23 PG Lon Grtd Bartog e romel of
the guide rqds 2 23 t he 15, .above-descri gui de rod supporting
portion 24-#&?%Pé§%§gﬂ?n§ﬂé3ﬁyaﬂ ﬂH@ggﬂﬁhcgaFPnggajusting mechani sm a
noi se of the optical pjickup 6.1is deleted. In other words, upon providjn
the earth mechgni sm aﬁie’ffef%ﬁ%attﬁ'éoﬂg? Pargs4 fe wmerﬁP%§06§ee¢b igs
possible to use an_2 o existing confjguration, which is originally provided
to th&Oopt i 388 stkledwtﬁédg,sw%asﬁazf cem E5E e %m&wwnt%é?pf@n s
and conplication of the configuration may be avoided. In addition,

accor di ng t¥ideablyengaging thediare phannal 3} iy alypprovided atghe\iraat edgede
fromthe above-described traverse base 20. 2 5 Further, as described in
detail | ate®f the intermestainpase Haltsemntior2 amgbFigv3hJhinorgsrusian 808k 9
bidirectionally between an upper position of the turntable 5 and an

ext ernal poghgagss dheteamdeckangel ¥8 1o isuppari ded franidof iae dbdermnadiatei bed
traverse base 20 is supported swingably in a vertical direction with
respect to base 8ﬂibjewmsefg@m(g¢am§@mraﬂu6dmeebmﬂﬁte base 80).

15 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.

And the front portion of the intermediate base 80 is
supported by way of the protrusion 80P and the com groove 33 of cam

20 gear 30 so that it floats (in a floating state) within a specific limit (that is,
within the flexibility limits of the floating collar 38) on the drive base 10.
Furthermore, the intermediate base 80 is positioned to the drive base
10 in right and left direction by the above-mentioned positioning
protruding piece 82 fits into the positioning groove 13 provided to drive

25 base 10.



In such a case, the above-described earth connector 25 is connected to the
ext ended portion 24d of the above-descri bed hol ding netal cover 24c froma
downward direction (that is, froma direction included in the rotational
direction of the above-described traverse base 10 20), so that, upon a
rotational operation of this traverse b@% 20, an excessive bendi ng nonent
does not act on a connection portion of the earth connector 25 and the
above-descri bed extended portion 24d. Accordingly, only by setting the

| ength of the earth wire 25a as allowing for the |ength according to the
rotational operation Die tthevarsavease 20hie thes2supperted, pdsthehotheback
certainly prevent an excessive force from being applied to the connection
portion of ¢dmeraand a drordccamezsby ovaneofatheyHodtingr bbebing&ndedhadriti on
24d and the earth wire 25a upon the rotational operation of this traverse
base 20. Asflassc(inbed flabtivig, stdte) opithiml a pspdaific i lemif Xdthtats,omatlsindéh@ 0
(left side in Fig. 5) inright and left direction on the rack nmenber 40
(feed rack)flexibileyelimits of tiee floatielg byshinig @8 and fthenfloating katlardd8)eart i on
of the feed rack 40 is guided by the right and | eft guide rods 22, 23

t hr ough t hetlsd irtersiedéatécbased80he gui de arm 6b. That is, the optical pickup
6 can be noved bidirectionally front and back guided by the 2 5 guide rods
22, 23 by noving the Netdtharkhd@raitopgrtibe duiketmavdssebase BT e2igaghs
shown in detail in Figs. 30 to 34, teeth 41 (driven rack part) are forned
al ong substwith ¢hé Mintdrenédiate Ileix@t BOpmsobgpRiided dhtd by eedegwleltirdd rod he
right side in Fig. 3 and Fig. 5). Alength of teeth 42 5 (transfer path

swi t chi ng ras¥)fitkSndd $0pbsitiinghdlBeadiofahesindermbdidie Han80Of Ahlg iheed
rack 40. It should be noted that a front and back pair of guide shoes 6a is

provi ded attHigeeRgake@lent hstdteedheatiatseabadesaoi ietothbitfed Abfth tthe
novenent of the feed rack 40 to the back is limted by striking and 1 o

st oppi Hg thﬁltﬂ#ﬂn@ﬁiéﬁé%eﬁsoaétéiggrﬁéﬁk tvwélgypf the traverse base 20 when
the feed rack 40 travels to the back (upward in Fig. 5) . A gear set 51

(rack drive gear set)TREMPFdver§d BaSEODD 95 YRAKS riot WtBy_t r1‘%id
traverse base 20 to drive the feed rack 40 and nove the ¢optical pickup 6

bi di recti ongdhriiceith ?xrigig@ﬁ%n 1Re AmtehRedidte Bakal 801 thkt&Pre O oiP tha:

this gear set 51 conpris a notor gear 4G fastened to the output shaft 4s

of the secogf,gtiide 40{,%&% 1S SubpRYRE $09GRt iP<atPHbAP éﬁh haﬂgétiﬁ'gaé’f&l%gr
i nput gear 52A (first traverse put gear or engagi ng the notor gear 4G
d Il gdi . LLST At @ . .

Mt eqral Ty 9¢TH e BisRilo afhin o Chpg® of (HRVALEBIRY Bt ndSpbortin

" ; ! .

 nput - gear) CraiRCKAAbErs TP MG Ry by p0TBr 07 RN LA SEET

di t : 5 : t j I ' d
o The hor SRR ERL0087 280 MBSV afottl dmiathg ftpdlanose

to the bottom of raverse 1 nput gear se 2

5 output gegq 3B GAIANGRISCaHEIM Arl FHpRE ShddkObrBraG6H 4pfted Yo

the disk drive 1, thereby preventing the force of the impact or vibration

from being directly transmitted from the drive base 10 to components

20 on the traverse base 20. As a result, a disk drive 1 with improved
durability and resistance to impact and vibration can be achieved.

Furthermore, by supporting the traverse base 20 so that it

floats on the drive base 10 within the range of the flexibility of the

damping members 29, 38, through the intermediate base 80, it is

25 possible to adjust the relative positions of components on the drive base



38 When the second notor 4 is driven and the notor gear 4G turns at a
specific speed in, for exanple, the counterclockw se direction as seen in
Fig. 9 to Fig. 13 (corresponding to the first direction of rotation in the
acconpanying clainms of this invention), notor rotation is 5 speed reduced
at a specific reduction ratio and is trasferred to the output side by the
gear set 51 so that the final output gear 53B (second traverse output gear)
turns counterclockwi se at a reduced speed. This causes the feed rack 40 to
travel at a predeterm ned speed along the guide rail 24 to the front (to
t he bottom H3 agebhraverse dsmsel20 @ithinidie {lohtingt rengeobiientraverse baselri ven
in the direction opposite that descri bed above, and feed rack 40 al so
travel s i n 20eCoppasiedewitir actasenn whick thketoghporepts ardlsaipgporsed byha ng
the forward and reverse direction of second notor 4 operation to change the
di recti on irgithi ainstbuttienf ¢rgidlp)k ad@ickndrivieerafoordirigetoopttiec ghregenkup 6)
travels, and the feed rack 40 and optical pickup 6 can therefore be driven
bi di r ect i oniaventioor vherkfory dise kreqliires besh paedisibh dndpgesy mahufdcthioe m t he
basic optical pickup drive nechanism equivalent to the optical pickup
drive 2 0 neshanssembly,t erdaopeotining cdmri therefdrer &y itdysrovetli ¢al tipe ckup
6
manufacturing process.
In this case, since the intermediate base is supported to
swing vertically on the drive base 10 and the traverse base is supported
on the intermediate base 80 through the elastic body, it is possible to
10 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 motion of the traverse base on the
drive base and the elastic supporting of the traverse base, as it is in a
15 conventional optical disk drive (prior art 2). Accordingly, the design
range of elasticity of the supporting portion to support elastically the
traverse base is not limited, and the flexibility of design thereof is to be
enhanced.
As a result, absorbing vibration input from outside and
20 restrain of vibration generated by rotation of the turn table are,
relatively easily, achieved simultaneously.
As shown in Fig. 2 and Fig. 3, first and second electric
motors 3 and 4, and a circuit board 2 comprising a control circuit for
controlling driving motors 3 and 4, are also fastened to the bottom of

25 drive base 10.



Is noved in two directions between the inside circunference and outside
circunference of the disc 9. The pickup guide channels 22 and 23, guide
shoe 6a and guide arm 6b al so assist driving the optical pickup 6. 2 5 A
tray drive gear 56 for noving the tray 55 between an 39 unl oadi ng
position at the front of the disk drive3l so that a disc can be place on or
renmoved fromthe tray 55, and a | oading position inside the disk drive 1 at
which a disk is |loaded to or unloaded fromthe turntable 5, is provided at
the front of the drive base 10. 5 It should be noted that this |oading

posi tion and unl oadi iy tposiablenSaore thguitamlodmvhich tiseplacedta plisc t9 ¢se@nd
second position, respectively, in the acconpanying clains. This tray drive
gear 56 corRigss8dod/)isragsodiiapesed abovethe ghrave baBe fld). Trigagrntalees is ay
rack teeth 55g provided on the back of to the tray 55 (see Fig. 19 to Fig.
21), and a larkdd tditheebatput@itafySa (seeAFpel Ivof hhe dfitgiutnogern3 dndlhe
tray drive gear 56 is positioned beside the cam gear 30 such that the input

gear 56A engagms. Ate opdicsil dsickegt b BslgwaitihPen crrragsighalo bheretitittyg 5P,
tray rack teeth 559, and tray drive gear 56
5 recorded data signal from the disc 9, and other drive 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. 49-51, a
front to back (top to bottom) opening 20H is provided in traverse base

10 20. A pair of pickup guide channels 22 and 23 for guiding front to back
travel of the optical pickup 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 opening 20H, or even forward of
this position.

15 The optical pickup 6 is fixed to a rack member 40 (feed
rack) described latter at one side (left side in Fig. 5) in right and left
direction, and a front to back pair of guide shoes 6a is provided under
the fixed portion. These guide shoes 6a are engaged with the left guide
rod 22 in a manner to slide freely in front and back direction. While,

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

6k of the optical pickup 6.

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



15 form a di sk | oadi ng nechani sm equivalent to the "di sk | oading
mechani sm' in the acconpanying clains, for carrying a disc 9 between the
turntable 5 | oading position (first position) and the unl oadi ng position
(second position) outside the disk drive 1. It is to be noted that the disk
| oadi ng mechanismis not 2 0 necessary BB an application corresponding to
the first usage condition and the tray 55 and the tray drive gear 56 are
not nounted to the disk drive in such a case. A gear set 61 conprising a
group of gears (a loading drive gear set 61: see Fig. 9 to Fig. 13) for
movi ng t he fromty t&duk wee the Heaversedbase LUiyosugagingshe igndanshoeddi ng
position is provided on top of the 40 traverse base 20. This | oading
drive gear with tht lefnguidsesod 22t and prmgaging dheaginidd aontéie with gbe sghtt 4s
of the second notor 4; a first |oading gear 62 having a | arge di aneter
first |oadiguidemodt 28edtr shalld be Hotedgtptng fldxblwtonngeton 46cmdmt Hosmal |
di aneter first |oading output gear 62B disposed integrally to the top of
the first lexadhple,iaflekilgearibbdn; cableetmtostowdl figr gbetricallasomgectingr ge
di anmeter second | oading i nput gear 63A for engaging the first |oading

out puts gearthe2dptiedldprkamnbl afld airhdt weedn?l ik qrdised tiropgh teaopeikhg

di sposed integrally to 1 o the top of the second | oadi ng i nput gear 63A;
and a | axgegiiameter third | oading gear 64 for engagi ng the second | oadi ng
out put gear 63B. This third | oadi ng gear 64 engages teeth 30g of the cam

gear 30. The profil e THe regt BndOgofion o€ thienedegnidd ro @D s@enfront\eid i cal
section, or nore preferably in side view as shown in Fig. 29, is 15 curved.

When the inearmeddatsr kRaseripghthavig tb¢ RBavgesasuisated bRdgodde 9eed 30
are assenbled into the drive base 10 with the internedi ate base 80 pivoting

The b b B perlso2p Y ot e agt 0000w Sl v,
is payg of ddigianf Fg. 5B ahkenguideersd 'stiP¥rting portion 24 comprises a tilt
adjustment mechanism that adjusts the inclination of the guide rod 22,
23 by setting each end portion of guide rods in vertical direction (in
other words, adjusts the vertical positions of the guide rod 22, 23 in the
guide rod supporting portion 24).

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

20 spring 24b.

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

25 rod 22, 23 is adjusted.



2 o path Cg of the front edge of the third | oading gear 64. The third

| oadi ng gear 64 on the traverse base 20 and teeth 30g of the cam gear 30
can therefore reliably and snoothly engage even when the traverse base 20
has swung, through the internedi ate base 80, to a position at an angle to
the drive base 10 (indicated by the 25 ddtted line in Fig. 29 and shown in
Fig. 7). It should be noted that the 41 profile of teeth 30g in vertical
section can be a straight line at an incline to the long axis Lg of the cam
gear 30 and approaching curve Cg'. It should be further noted that the
second | oadi ng gear @y iprowidirghoswch naFitdt a&dprmstntang. meclapismj dié &s
clearer view of the third 5 | oadi ng gear 64 engagi ng teeth 30g of cam gear
30. As thupasiblei bedadjust thefinctinatiorerdfi tha¢ geidei ood 022f 23 ¢behel3dg of
camgear 30 is an arc following the circular path of the third | oadi ng gear
64, that i sadjtubtinigash amglebetween fighh®dchoadi thedrptical giekuped afit tles t he
gear 64 noves circularly up or down in conjunction with 1 o the circular

movenent ofdiske.i mrad,neds giosslisie eo8ferdotimt Aecuraarlyr weithas andf or aeadding
straight line approaching this arc. As a result, the final output gear 64

reliabdy angdfsmmatibhysighgdoffiheetthe3Q1010,cevargefithéfe enendefoemadtiens
| oading drive gear set 61 noves in a circular path vertically in

conj unct i ongywiH Astier ifefHe A@fsid oaverse base 20 in a 15 circular path. It
shoul d be noted that 'a 1oading drive nmechanismfor driving the disk |oading

T o Wil on, e gt s s ducar e
mechani sm cgy r eRogHEwhHO in t Hgut2d{iNGupported by simple concave receiving
portion, not with tilt adjustment mechanism, in order to avoid an
10 interference with a moving operation of feed rack 40.

In the preferred embodiment, more preferably, in order to
earth the noise of the optical pickup 6 in a simple manner, for example,
one end of the holding metal cover 24c of the right guide rod supporting
portion 24 for supporting the rear end of the right guide rod 23 is

15 extended downwardly to a position lower than the rod supporting
portion 24, specifically, extended downwardly (that is, closing to the
circuit board 2) through the traverse base 20. The circuit board 2 is
provided, at a corresponding portion to the extended portion 24d of the
metal holding cover 24c, with a through hole 2h capable of inserting

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

one end of the earth wire 25a is connected to the plate member by

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



2 0 drive nechani sni of the acconpanying clains. It is to be noted that the
| oadi ng drive nmechanismis not necessary in an application corresponding to
the first usage condition and the | oading drive gear set 61 and cam gear 30
are not nmounted to the disk drive in such a case. 2 5 The above-noted
optical pickup 6 can nove to a specified4 42 position on the inside
circunference side of the data signal recording area of the disc 9. Wen
the optical pickup 6 is then noved by the drive power of second notor 4 via
the gear set 51 fromthe outside circunference side of the disc 9 to the

i nsi de ci r e dhertbeoughdroleridh mnd be seisksthiedupper endepoinn thereadunte de of
the data signal recording area of the disc 9, the transfer path of second
not or 4 drithe ppveartion étgﬁtloW@d ensl phetivogaf the dxtensageportien 26 ofrthe
transfer path switching operation is described further in detail with

ref erence tmeEhlgholkingocdviey.248. A thist casd the whrfcamertor &Sspostuckat t he
front of the traverse base 20. A trigger lever 71 for switching the power
transfer panioithehsitended tpoertionuitogd sinder rsidkithgrdofver 73 restricting the
position of the trigger lever 71 is provided nearby. As shown in detail in
Fig. 35 to Fig. 37, thertherggee, netemlytheanptdldesidingasecy 2hcf butradsat abl y
on the stud 20s, a partial gear 71g 15 forned to part of the outside of the

base 71b, anotlaopahe gfidengagRBoand rohe7duialef armediyagienmeadecof slactdeslip0. A
stop 71 s for engagi ng cl aw
conductive material such as metal.
Therefore, noise from the pickup circuit 6k of the optical
pickup 6 is transmitted to the guide rod 23 through the guide arm 6b,
10 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 earth wire 25a.
In this case, an earth connector 25 is connected to an
extended portion 24d, which is formed on the above-described holding
15 metal cover 24c. In other words, this earth connector 25 is connected
to a fixed portion, which is irrelevant to the mobile operation of the
optical pickup 6, so that, upon setting a length of the earth wire 25a,
there is no need to allow for a length according to the mobile operation
of the optical pickup 6 and the earth wire 25a is capable of being
20 shortened so much. Accordingly, an arrangement space of the earth
wire 25a may be small, so that this is not particularly disadvantage for
making the disk drive 1 compact.
In addition, upon connecting to ground, the extended
portion 24d of the above-described holding metal cover 24c is held by

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



73d of rocking lever 73 is provided on the outside of the trigger |ever
base 71b. The partial gear 71g is for engagi ng the power transfer path 2 o
switching rack 42. The engaging arm 7la is al so disposed so that it can
engage the hook 32 protruding fromthe qutside of the camgear 30. As shown
in detail in Fig. 38 to Fig. 40, the ro@@ing | ever 73 conprises a base 73b
that is fit and fastened at the front of traverse base 20, a lever part 73a
extending in a basic L shape fromthe base 2 5 73b, and a spring part 73c

extending basically, in an arc fromthe base .43 73b. A claw 73d for

ongag: ng_t PeSar i heihg etk sd Akt 35 Bosaipls thicomrsst P rpUBAY doar o
are integrally nolded to fhe | ever part 73a. A guide pt 73s_t hrough which
the 1 ogul at AP QPOraog 195 GusET e RBLS 64 tRecTeRIGT ARt g1 €baveo. T or g
in the base_ 73b,, 5, As w |l  be known fromFig.. 30 and Fig. 32, a cam ¢hannel
43 with a cHfsEtPechspie PQ@é?Pi%‘{)?B tgi %Wresaﬁ}wwga qtﬁem\éortsia?@kt of
the feed rack 40.. The front, end of the cam channel 43 is open to the front
of the feedSrRRISIRIE torFemarkablysisIplifyca cAgnestien oReTRSIoNLURORL| e t 0 engage
and slide freely through this cam.channel 43. 10 A Positioning nmechani sm
for préci set9nRRGLHRGLAE £§TEhYHER#BAbeIWaehetimPPEGa! Pisipunbraed dheposed to
the drive base 10 and the traverse base 20 respectively, the internediate
base 80 andgtougukpide. blis addition, acewrding P qeeds themongraotiormwesk 1af thed
traverse base 20. 15 More specifically, a positioning nmenber 75

(posi ti oni neAtbayire@Sabecomssi aigmmsnblavaaft@eamabgmt@et diski dniee dedi at e
base 80 and engagi ng both bases 20, 80 as one body is disposed to the front
of the traveo thabitsis pessible whisaprove aaverking prepgrtyiupon sisgmidiing thes
positioning rod 2 0 75 conprises an engagi ng base 75b for engagi ng and
sliding freéisk drivatl-back in the front-back guide channel 26 formed in the
top of traverse base 20, extension 75c projecting forwaxd fromthe engagi ng
base ¥6b, and regul at Parficwldrizsaitdheaatbvegdéscmbed griid¢ rod-ampantirgs seen
in Fig. 14 to Fig. 18) at a position offset to the right fromthe 25

engagi ng bapertidib 24ncread prstnuen t7frechanism (namely, a tilt adjusting

mechanism) for adjusting the declinations of the guide rods 22 and 23
by changing the length of the above-described coil spring 24b and
adjusting the vertical directions of the guide rods 22 and 23 at the
15 above-described guide rod supporting portion 24 is provided, and by
using such a tilt adjusting mechanism, a noise of the optical pickup 6 is
deleted.
In other words, upon providing the earth mechanism and
deleting the noise of the optical pickup 6, it is possible to use an
20 existing configuration, which is originally provided to the optical disk
drive 1, so that increase of the number of the parts and complication of
the configuration may be avoided.
In addition, according to the present embodiment, the drive
base 10 is provided aside from the above-described traverse base 20.

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



44 As noted above, this regulating rod 75s is inserted through and slides
freely front-back in the guide slot 73s fornmed in the base 73b of rocking
| ever 73. As described nore fully below, after assenbly the front of the
extension 75c contacts spring part 73c of rocking lever 73 5 and is pushed
thereby to the back. The back of the exf&nsion 75c can al so contact the
front of the feed rack 40 so that as the feed rack 40 noves to the front,
the entire positioning rod 75 also noves to the front. As shown in Fig. 14

to Fig. 18, a posjtionin ol.e 83 .into which the regulating rod 75s_of the
bos! t Loni nguPBREIG GRtieH GSIE AR CHOBAIE herash T IR PONEIORG vl | | o
the intermedi ate base 80. When the feed rack 40 ves further than a
speci fic ditbedhaatable pand aptexterral povitiog: of fhe fiskdrine d IOPEAEEGE s and
pushes on the back of the extension 75¢ of positioning rod 75, causing the
entire posiaibhieghboyg-desaripediiraveesabane ZbisagapPr§dpueingahly 818 owi ng
t he gui de channel 15 26. This causes the regulatinghrod 75s to fit into the
posi ti oni ngyektical dFestionhwithnrespestitathe whie base dfd(threidgl®dages t he
traverse base 20 to the internediate base 80. A cam channel 27 shaped |ike
an ar c5 wherinsewnediatp haseB@w i s al so provided in the top at the front of
the traverse base 20. An 2 0 engaging protrusion 32p is also provided on
t he back of the hook IB2sweh eaeassedheFhovendeseniped eaptipconnaeios 23 2
engages the cam channel 27, and thus regul ates the front-back position of
t he traver swnnense@dotthetérieddedpariion 24d of the above-described holding
metal cover 24c from a downward direction (that is, from a direction
included in the rotational direction of the above-described traverse base
10 20), so that, upon a rotational operation of this traverse base 20, an
excessive bending moment does not act on a connection portion of the
earth connector 25 and the above-described extended portion 24d.
Accordingly, only by setting the length of the earth wire 25a as allowing
for the length according to the rotational operation of the traverse base
15 20, it is possible to certainly prevent an excessive force from being
applied to the connection portion of the earth connector 25 to the
above-described extended portion 24d and the earth wire 25a upon the
rotational operation of this traverse base 20.
As described above, the optical pickup is fixed at one side
20 (left side in Fig. 5) in right and left direction on the rack member 40
(feed rack). Therefore, the traveling motion in front and back direction
of the feed rack 40 is guided by the right and left guide rods 22, 23
through the slide shoe 6a and the guide arm 6b. That is, the optical
pickup 6 can be moved bidirectionally front and back guided by the

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



Furthernore, the vertical positioning between the front of 2 5 the

I nternmedi ate base 80 (therefore, of the traverse base 20) and the 45
drive base 10 is accurately controlled by the protrusion 80P provi ded at
the front of the internedi ate base 80 engagi ng the cam channel 33 of cam
gear 30. The position of the front of tBdverse base 20 to the drive 5 base
10 is thus accurately determned in three perpendicular directions through
the intermedi ate base 80, that is, side to side, front to back, and
vertically, and the conponents nounted on the drive base 10 and traverse
base 20 carde accurately and reliably engaged with corresponding parts. It
is therefore possible when switching the transfer 10 path of second notor 4
drive power to accur aAslshorai o aietalli itk Higs.b30 voedd 1 beethi 41 (dobtimpack
mechani smon the drive base 10 and the | oading drive nmechani smon the
traverse bgsartp@re Toemdtids klahg sabstahtiallpdaheafdl depgtiy opl ane Siflewof bhan
assenbl ed cl anper 96 for clanping a disc 9 to the turntable 5 (see Figs. 15
1, 2, 4, 2Zeednchck3R0 @hel dgh®Sdde dnf Bignell amtd &ég.hSpf Atlengph wiatdetly 412
nmounting arns 95f (two are provided at front and back in this exenplary
enbodi srent )(tetirsgfes grhthoswitghingndckefis alisdefornfed ba thamtihey giletat fe The
clanping plate 95 is assenbled to the drive base 10 by engaging 2 o these
cl ans 95d wirbht bhehsifesd rafk Bide drive base 10. By thus assenbling

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. And,
the movement of the feed rack 40 to the back is limited by striking and

10 stopping the guide shoes 6a at the back wall of the traverse base 20
when the feed rack 40 travels to the back (upward in Fig. 5).

A gear set 51 (rack drive gear set) comprising a group of
gears is disposed to the traverse base 20 to drive the feed rack 40 and
move the optical pickup 6 bidirectionally front and back.

15 As shown in detail in Figs. 9 to 13, this gear 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 diameter output gear 52B (first traverse output gear) integrally

20 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 53B (second traverse output gear) integrally disposed to the
bottom of the second traverse input gear 53a. The second traverse

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



the clanping plate 95 to the drive base 10, the center of the clanper 96
can be centered with the center of turntable 5 rotation. The clanping plate
95 conprises right and |l eft horizontal bases 95b for supporting nounting
arnms 95f on the same right and left 2 5 _sides, an annul ar center hol der 95a
for supporting the clanper 96, and  463& hori zontal connector 95c for
connecting the holder 95a to the bases 95b. In the preferred enbodi nent, a
notch 95e is formed on each side between the base of the holder 95a and the

corresponding 5 horizQntal bases 95b. The h, of each_ hori zontal
connector 95c is Iess&nh%h the seqpa hm<9lt°’E ﬁel%éFllVEBn%% t@ésﬁioégﬁgﬁﬁrffp

anount correspondi ng to,the notch Thi s gives the hori zont al, connect ors
95c | ess riGHAA% BreReCile SREPR 2Bndel C{S%@é’j eo8ls cangt 1SeigPetion or
the horizontal connectors 95c to bend vertically. Therefaor, when the disk

drive 1 is @ScSegtopRedis.f 9r te iigpl k3 (éseﬁ‘@sspﬁgdﬂ% 0 dhegfirste diracsion 04 ge
shock such that the turntable 5 contacts the clanping plate 95, the

cl anpi ng pl Eatation insthgpscomnansiing claims of thifeinMention) reptosotationifus
absorb the force of inpact, and therefore effectively prevent the turntable
5 (andSspi nepeechsedrced| ahkegpesifichseduetionnratic)and dm tarrsienrag teajtbe
damage. 15 In the preferred enbodi nent, a disk clanping mechanismis

enpl oyed sooutpuiosidenby thegeer|set anl snghat hefinal ewtpiitsgeanpBBolseaondt he

| ight beam even if the there is deformation such as warpage and bending in
t he di sk 9, trayerss putpuhgeatdmrnsrasugtercloekwise/at g reidysied speest.i t ution. 2
O Figs. 44 to 46 schematically show a basic constitution and a principal of
a di sk cl anpi ng nechafhincenpestbe faed: haclefifodio teavel At as poedetennfingd 44,
a clanper 96 is conprised of a central clanper portion 96a for pinching a
proxi mty o$pead nlong tleelgaidé raild24 ito 3hwei front (touthret bbttend afsoseefn i ggs. he
sane and a | arge clanper portion 96b that is 2 5 of substantially identical
radi usoas t8ato @B).aWheaxithetsecohdmaotoret isdhmven 4ii the direddick oppasitet hat
is of substantially identical height as that of the central clanper portion
96a, both ntrdedeseribeddabgveyand fecdntacke 40emlgherrgveld donttaey @ppositeon
96c is forned to extend over the entire periphery between the central

cl anper portlirenti8fia and the large

It is therefore possible by switching the forward and reverse
direction of second motor 4 operation to change the direction in which
15 the feed rack 40 (and therefore the optical pickup 6) travels, and the
feed rack 40 and optical pickup 6 can therefore be driven bidirectionally
forward and back.
The feed rack 40 and gear set 51 form the basic optical
pickup drive mechanism, equivalent to the optical pickup drive
20 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 9. The pickup guide channels 22 and
23, guide shoe 6a and guide arm 6b also assist driving the optical
pickup 6.

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



5 clanper portion 96b of the clanper 96 so as not to contact the disk 9. As
shown in Fig. 45, the disk 9 is nounted onto the turntable 5 and the
clanper 96 is attached thereafter. At this tine, the central clanper
portion 96a of the clanper 96 pinches the proximty of the inner edge of
the disk 9 with the turntable 5 for fix#Ag the same, and 1 o 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 warped towards a direction opposite to a
surface onto which the light beamis irradiated (in a direction of a

so-cal | ed IHHEREING posHQY atsthe frpgs of 4bg disk dule 1 sadhgtadisg eanihet
made to abut against the |arge cl anper 15 portion 96b of the clanper 96 at
the outer (HACPINEY ar rpBlaAvesnToRE theftrayvees iyba lording Hosition ippitesths zed
by the central clanper portion 96a for pinching and fixing the same with

t he tur nt apsliskslirivg rat whichiandiskhis lnadedotaphginlpadeddrpadtha twmtabie
portion 9b of the disk 9 is pressurized in a direction opposite to the 2 0
ori gi nal wd,paguwoviachat thadrawt phte dsivedraseci@d. Wile it may be that a
central radial portion of the disk 9¢c (that is, a portion between the

proxi ity of the inndt shdgddger noded dhahitbis leadingxpositipncdnd hmloading edge
portion 9b) remains warped in the direction of the original warpage as

i |1 ustrat edasitieng ards5€quivalant | tdhetheeficsinrsitipnr winch $®ondf pdwtions

cl anper 96 that opposes the central radial portion 9¢c so that the disk 9
48 wi || be mespeetivalg, fn the cmeparpamyinghdatmecave portion 96¢ of the cl anper
portion 96. C anper noving operations for noving the clanper 96 in a
direction opposite tdlus tpyedrisardemreS6fcdthprisesna dbtge diamleéss outpub
turntable S and the clanper 96 are in pinching and hol ding conditions wll
now be explgoared6oBi foir eredagiagcthd ordyi gackd GeethatSgspsmlidedtore the deacndf
sectional views (wherein hatchings for indicating sections are omtted
partipdly) thelraydSksée Fiat1has Riged 1 )jaued acsvnall diarhetertiabue geab)s6A t r ay
55 is mounted by the clanper 96. A protrusion 55a formed on 1 o the tray is
provi ded f dselowt ﬂi@l@ﬁitPQttg&rdEB@B. THeotraypdsive igvart batisi sositiofedtisdsidwi t h
the turntable 5 and will be a hindrance tornmed on the tray. Fig. 46A

i1 l'ustrat esth endéddroB0isucMtiedt the inhak glal S6 BEPEgeAtide Baksideyteehie

cl anper 96 and the turntable 5 (simlar to Fig. 15 45C). It can be

under st ood s(b‘lg?lbftﬁecﬁ}ﬁlgearijﬁ).pi nched and held in a condition in which it
is renote fromthe tray 55. Sinmultaneously with the novenent of the
turntable 5 in a direphéapapsssneiHatradikbiecdhr 8¥gD A1 ittdy il @@akNséi 9.
46B, which is a direction opposite to the disk 9, the clanper 96 will nove
in a directiopth a8 gl CRIRANGY AeéRMhidnm N ddifivalchtdravithg " ioaddng
direction opposing the upper surface of the turntable (direction away from

the turntabh@chhnié R &R aE@orméﬁggHg cMini§lefof! EM9Ind8. dist 9 ’é)eP@Eéhm e

to avoid a case 1 n which novene he tray 55 aré hindered by the
protrusi on gpa tntdSle! Moadit FOHNtBhN§iirdt PHAAGRF INENtHECuhI@NMing
position (second position) outside the disk drive 1.
It is to be noted that the disk loading mechanism is not
20 necessary in an application corresponding to the first usage condition
and the tray 55 and the tray drive gear 56 are not mounted to the disk
drive in such a case.
A gear set 61 comprising a group of gears (a loading drive
gear set 61: see Fig. 9 to Fig. 13) for moving the tray 55 between the

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



25 noves (in a direction as indicated by arrow E in Fig. 46C). 49 As

expl ained so far, the provision of a clanper for pressurizing an outer

peri phery of the disk fromits | abeled surface will reduce warpage of the
disk 9 to enable stable driving for reproduction and al so avoi d hi ndrances
preventing novements of the tray 55. 5 ®Re disk drive according to the
enbodi nent conprises a di sk clanpi ng nmechani sm applied the above-nenti oned
basic principal, and the concrete constitution will now be explained in
details with reference to Figs. 47 and 48. It is to be noted that such a

di sk cl anpithgversendases i s not necessary in an application corresponding to
the first 10 usage condition_and exclusive nechanismparts such as the

cl anpi ng pl ate 95 andThiselegdifngetirive gear w6t GrbIAIBRATISES: HROWITSREAF 4L i n
such a case. Fig. 47 is an overall perspective view of the disk clanping
nmechani sm aki¢achle@ddor the patprésdraft élrso@githsnse,comhrm@r 4gaj frst mdiagt i al
sectional view show ng the operation thereof, illustrating a condition in
whi ch the dgest 62 beaviggpiandhege adigrneted (iIrsy. loagding uinpuwt geasnG2A der

i mredi ately before starting noving through the tray (Fig. 48C). In Figs. 47
and 485 A ctrgagingnthmmotoéqidas 4Gy anged Smallddiametet fifsttloadimg dutpuy of
the inner radius of the clanper 96 to oppose a tip end of the turntable
that i s nadgeanf 628 dispagest integaaldy ital thmidhpasf thedirsi loagisrg deptierggaorti on
96e is provided in the center of the clanper 96 for achieving centering of
t he turnt abb2Ap aasecdrik loadingeged6 O3y hheing) a lergetdidmeteo secoaudt iaddihgl e of
the turntable 5. It should be 2 5 noted that centering of the disk 9 and

t he turnt abinpult gean@drever engaging Shechimnsteldddingl owputegean 648yt ahldeai nner
radi al portion of the disk 9 is held by a taper stepped portion of the
turnt abl e 5smAllsdidmetdros&céd bhdirg batpupagdaro63BAdigposjedcintegraliyrtoi t s
inner radial portion is arranged in the center of a clanp plate 95. 5 The
hook porti othéd#ep pif ¢heaecbhddoghirgg thpup gphABSATridh adatge diymetéathirg and
nmovi ng-w t h-pl ay arrangenent. Al so, the hook portion 94a pierces through
the cl aﬁperlo%@iﬂ%@artm for @mgagird ¢h8sevotdeRERUAR dIEPEEAIOBENKTIN4E W th
the cl anper 96 through a spring 98. Wth this arrangenent, the clanper 96
abutting ageiifgllohthgiedr 69¢HYRes Uttt BDg of the cam gear 30.

The profile of teeth 30g of the cam gear 30 when seen in

vertical section, or more preferably in side view as shown in Fig. 29, is
15 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 back edge thereof so as to move

circularly up and down relative to the drive base 10 (see Fig. 6 and Fig.

7), the curve of the tooth profile is part of the arc Cg' tracing the circular
20 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 smoothly engage even
when the traverse base 20 has swung, through the intermediate base
80, to a position at an angle to the drive base 10 (indicated by the

25 dotted line in Fig. 29 and shown in Fig. 7). It should be noted that the



1 othe same will be urged by the spring nmenber 98 in an upward direction
above the spring hook 94 engaged at the inner radial hook portion 94a. In
this manner, the clanmper 96, the spring 98, the spring holder 97, and the
clanmp plate 95 supporting the spring hogk 94 will be fixed to a main body
of the disk drive (drive base) 10 for Fdlng the 15 turntable 5 and for
nmounting the tray 55 thereon in a freely sliding manner. Qperations of the
t hus arranged di sk cl anpi ng nechanismw || now be explained In Fig. 48,

Fig. 48A illustrates ndition in which the ted,on the.lifted
Curntabl e Protiparged F08 thyveltical sPRussathbf S NaoiRing atrth dink: o6,
simlarly to conditio | | ustrated e above-descri bed the

embodi ment 19, (s 108 SHSLEA! hﬁ Eath 8reF abeand armenCh e EHEBLE mgnet o6
of the clanper inner radial t|on and the tur able5| er th t he
dpuar dl y di Fect ed ar gt AR fePdeicratestiobt The Sefprgbeaingideas Bhper
96 pressurizes 2 5 the disk 9 that_js mounted, on the turntabl 1‘?1 egle its
entire surfigceot shgwnvin ddgep, an rﬁ‘:‘g t/h&0 (FPKidgHRClsarer viem 8f thepdied i ng
hol der 97 and the hook portign 94a are also lifted with the prOX|mty of
the inher rlgading gear pé @i&ﬁglﬁgltﬁﬁt%ﬁﬁglﬁ&%@tgﬁé@@%o that the spri ng hook
94 is renote fromthe clarrp late 95 to be freely rotating. 5 Next, by the
downwar d novenent of Awnéhugdasspiteds thg &rqa’wéemeéﬁcabﬁ%m% qfdhterr@em sk 9
(direction it separated fromthe disk 9) as illustrated in FI? 48B, the
disk 9 is seQarafteaims gear 36k is @m@as| PIBWERE theusitsulanmathhel thgytEsl The

spring holder 97 and the hook 94 that are now renote fromthe turntable 5
and are no lesding gspsréedthat is, the last output gear of the loading drive gear

set 61, as the gear 64 moves circularly up or down in conjunction with
10 the circular movement of 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 of cam gear 30

even when the loading drive gear set 61 moves in a circular path

vertically in conjunction with the movement of traverse base 20 in a
15 circular path.

It should be noted that a loading drive mechanism for
driving the disk loading mechanism comprises basically the loading
drive gear set 61 and cam gear 30, or more specifically the teeth 30g
thereof, and this loading drive mechanism corresponds to "the loading

20 drive mechanism" of the accompanying claims.

It is to be noted that the loading drive mechanism is not
necessary in an application corresponding to the first usage condition
and the loading drive gear set 61 and cam gear 30 are not mounted to
the disk drive in such a case.

25 The above-noted optical pickup 6 can move to a specified



1 o thereby will suspend through suction force between the cl anper magnet
96d and the turntable 5 as well as their own weights, while a brimportion
94b provided on an upper portion of the spring hook 94 will engage at the
clanp plate 95 to thereby support the spring holder 97 and the spring hook
94 by the clanp plate 95. Furthernore, dpon 15 descending of the turntable
5, the magnetic 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
upwar d di r ep@sitiant ent the ipsidecpiacuiference sigpof the datamsigraldresordingcat ed
on the tray 55. 2 o As illustrated in Fig. 48C,_after the turntable 5 noves
in a directamga efstheodisgr9 hdthere the apdidal pickwp Gisihen anevedh by dhet dirive
between the clanper 96 and the tray 55 as well as the distance between the
tray 55 andpower tof nsexioing Smater s4f viai the | gearematatsdd, froe theyousige | |
nove in a sliding manner in a forward direction (vertical direction 2 5

wit h respectircontferergicesideodf phpedisord vioi tie imsiddr cincumiesendd site, aard)

52 with the disk 9 being renained nounted thereon to eject the disk 9. Wen
mount i iig t heeaghek hidrspdeified positide ditsideef floe diatg sigeabboerdies arehed
operations in an opposite order, the tray 55 simlarly noves in a sliding
manner i n aofcahdi tisen 9, nthwdi trhnisferi pafhs of fsecoaxd Ipotemet elrfiveorpdaver dsanper
96 and the turntable 5 as illustrated in Fig. 48C. Wen the disk 9 is noved
to the propswitphsadttoahelpaeinyg diriviehgedrusett@bl e 5, the sliding novenent of
the tray 55 is termnated and the turntable 5 starts |ifting. Acconpanying
the lifting of the turhisatiaésher plach sgpwitolinpookettion lib desdriddefurthieh t he
proximty of 10 the inner radial portion of the disk being pinched between
to thereby @i sngdowithheefepenog toodlkgo44ans Rige 18.anpvettace Stud WEw ishe
suction force between the turntable 5 and the cl anper nmagnet 96d overcones

t he upgar dl gisposedt ed thegfroatf 6f ¢heotraveeses Haseg20eetrighdr lever cf anper 96
will be sucked in a downward direction for pressurizing 15 the disk 9. As

expl ai ned sgwitehin@Gher gower (teahBRerPpaELIS HETHOGH MY stid 2O Ahsocdihical
di sk driving device be one conprised with a clanper of |arge dianeter, the

enpl oynent gket g ﬁ@tfiaﬁn@mgoﬁmﬁm 6§tﬂzé tiig@dr feer f?'laﬁpﬁfov@@e&fnelé@bﬁe

di aneter for pressurizing the disk when o0 approaching the turntable

automatical |y separat g8 dHcwn tihed étia3kinVigs) 3$1Qotfti§.r‘9¢?|tﬁcit$i@%§qw 7g and
that novenents of the tray 55 are prevented from being hindered by the

For of eot i ng TRE s L L A oR i, BTN <
possi bke tOformed to part of the outside of the base 71b, and a pair of engaging
arms 71la for engaging the cam gear 30. A stop 71s for engaging claw
73d of rocking lever 73 is provided on the outside of the trigger lever
base 71b.
The partial gear 71g is for engaging the power transfer path
20 switching rack 42. The engaging arm 71a is also disposed so that it can
engage the hook 32 protruding from the outside of the cam gear 30.
As shown in detail in Fig. 38 to Fig. 40, the rocking lever 73
comprises a base 73b that is fit and fastened at the front of traverse

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

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



53 achieve a superior effect of correcting warpage by abutting and
pressurizing a proximty of an outer periphery of a disk on which no
information is recorded, of restricting an angle between an information
recording surface of the disk and the light beamthat is irradiated for 5
recordi ng and reproducing information té3be within a specified value, and
of precisely reading information for accurately perform ng recordi ng and
reproduction. By the provision of a nmeans for noving a clanper of |arge

di aneter for abutting and pressuring an outer periphery of a disk, it is
possi bl e t ¥3xh elawdfdefforengaginm tine istop ook trtigges tevont7 1 andiangir i ng a
tray. The operation of a disk drive 1 thus conprised is described next

bel ow. Wher73p gretridling Upeded, iare dntégradiiysinalded etol tlandewerspgrtalZ 3nedor ded
to the disc 9 is being reproduced by the optical pickup 6 (see 15 Fig. 9),
t he i nt er mpliide eslonF8 s8thrugt dhith ather seguiasiag?fodi7d ssap positéshing rod
substantially parallel to the drive base 10 as shown in Fig. 6, by neans of
t he protrusi®eli@es fmtely e alsofirnesty én the thasei 78ier nedi at e base 80 fits into
the top horizontal channel 33a of the cam channel 33 in camgear 30. 2 0
The st®p 71 s of the Ag wgiebe lkensin TlomsFRNBQethdMAiF. BDe actam ¢Bdnalel
rocking |l ever 73, and the engaging arm 7l1la engages the hook 32 of cam gear

30, at thi 13 iwith ascebeeth shapEiwhed seehiph pldw vi@ndsgadviddie i thedesack ever
71 is turned all the way clockwise in Fig. 9 and Fig. 14. To read a signal

fromthe digfah? feedtick ROSMTHeOfront ke1dSH fde @azn THEIMY] 4B i§ opehvRNth® Spin
the turntable 5 on which the disc 9 is | oaded 54 at a specific speed, the

optical pi akeit 6f tise TEMEFatR 40 PR Hi®7 3EbPYOEKIR S8R 3t fsadiud abReto
reproduced, and the optical elenents (that is, the optical system i ncl uding

a laser ancigps)ared siide Peslyarolkhkiis Badi ehaReedlad to read the desired
signal fromthe disc 9. 5 If"the signal track to be reproduced is not above

the cysrent optical M ckypsibiopPditi Rlech@histh SifePalSrediRly 0 RRThEARIASOM
sone plurality of signal tracks, the optical pickup 6 nust be noved

appropri at eédgér%é 3 5k bhechie”&inq@uﬁi6&H%ﬁéﬁ@%9{)g§é}g tdi e %{ivtehﬁtasi: S]fOt he

toward the fro the disk drive 1, or the ou circuntference o

dise 9t Naind Shelropuershdhadackonluidip, thelinflbhieaare ThEsOMO ha

pi ckup 6 is noved by neans of the optical rive mechanism As

descri bed gggx‘éﬁsg;tﬁ%é ?ﬁg@dal%f;ﬁfgvﬂiécf@ heleSdQve b‘lfsgvﬁ? gﬁa@’ftﬁa@‘érgbgge gear

4G turns. not o ear 4G'is speed reduce a specifrc
speed reducymg ratio and 15 transferred to the output side by the rack
drive gear 'set 51, thereby causing the final output gear 53B (second

Lol S bl T, SR RGBS P Bl PR
40,1, CHPSIALERIN e Bitee Y Bdio M HIRFRRHIAR HEHA IS
o O Ceipe g AT B 8 98 G A0 B, O BREL B 6851 BEE,
out si de ci rt%g%resree&gge Qb. t he disc 9.

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

20 75 comprises an engaging base 75b for engaging and sliding freely

front-back in the front-back guide channel 26 formed in the top of

traverse base 20, extension 75c projecting forward from the engaging

base 75b, and regulating rod 75s extending front-back (top-bottom as

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

25 engaging base 75b and extension 75c.



It should be noted that the |oading drive gear set 61 also 2 5 turns in
conjunction with second notor 4 operation during this signal 55
reproducti on node, but the teeth of the third | oading gear 64, that is, the
final output gear of the gear set 61, are positioned at the snooth part 34
of the cam gear 30 and thus do not engadé the cam gear teeth 30g. Drive
power fromthe second notor 4 is therefore not transferred to 5 the cam
gear 30, and hence to the tray drive gear 56, in this signal reproduction
node. Fig. 10 and Fig. 15 show the drive trajn when positioned for reading
a signal recorded to An&oiedahovs dhixreguiatingreed 758 its Brsertrd theaigh ng
position range (data signal recording area) of the disc 9. Wen 1 o

posi ti oned ard sfiresty tihort-Bpsk inrtde guise ot i’ fosmad.p she dassvedb
forward by the optical pickup drive nechanismto the inside circunference
edge Sr of atheoaking levgnal3.ras slascripesr szonsf fullie helew, aftexnassambbatke end
of the driven rack part 41 of the feed rack 40 is engaged with the final
out put gearfre8B of dbeoextensiore 7Se ocomiants grpning gfart 7 3t of racking lemergédr set
51. The power transfer path switching rack 42 is also extrenely close to
the pabti alagéds Mished thergyeto Itheebadkt.. The bhackvef Ithk extensidre 7dat easi gnal
recording area of an optical disc 9 is to be determ ned by the distance
fromthe dislsocemtaict thseffont dfhthalifedd fracked0 sscahbat ds the desdmackndd di sk
drive also has 2 0 an optical pickup position detector disposed at a

posi tion comoespaodhedront,ttive emiste positibtmingrmodn? 8radse engaes ta tire fiforithe
data signal recording area to detect whether the optical pickup is at this
nmost inside circunfer&schgwsiihi Big.ot4 hesFimved, ahpositinrdingthele 8Beimypt i cal
pi ckup can be prevented from noving beyond this point further towards the 2
5 inside ciwhicH ehereguldtitgeodiZSs of the pasitiontngsdd 145 thhsemtervaid ifional
design, a disk drive 1 according to this preferred enbodi nent has an inside

ci rcund er engefodeiet in thesftbhe end dizdpos eHedhtéMnedizae deasei 8ountAti@ncheedge
Sr of the data signal recording area of the disc 9, and uses the inside 5

ci rcunf er eneedefaick IO 3hodes IfNBIHES Ehan UiTHeRIie ddgmcemd ahiengropasitheon.
When off, this inside circunference detection switch 7 operates the sane as

in a convenfropRabf @Rk fedld #hsk 401 ¥entactdehnet pieleRebnt iBe OBALR AT Rhekup
is at this nost inside circunference position or has noved thereto. Wat

differs fromichRiomanbl tosliichisk fid v, casing! il entiol pduttibAzg Sod

circunference detection switch i's on, novenent of the optical pickup 6

beyond the 78sigdgd¢hnh& Fieh ?c'h%%ﬁ@@n@ bhSe b kolBWRE WWETIIAE QRinsdl
pickup 6 trips the inside circunference detection swtch 7, and the opti cal

pi ckups6 cane! rai£tan8eSehEYeRARR NG FBY eSS 6 tHahté ehe R &ifishAfs hole 83
circunference of the disc 9.
of the intermediate base 80, and thus engages the traverse base 20 to
the intermediate base 80.
A cam channel 27 shaped like an arc when seen in plan
view is also provided in the top at the front of the traverse base 20. An
20 engaging protrusion 32p is also provided on the back of the hook 32 on
cam gear 30. This 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

25 the intermediate base 80 (therefore, of the traverse base 20) and the



15 The inside circunference detection swtch 7 operates nechanically in the
sane manner as a common conventional detector, and is disposed to project
and retract vertically to the top of the traverse base 20. Wen the optical
pi ckup 6 reaches a position above the inside circunference detection sw tch
7, the bottom of the optical pickup 6 246 interferes with the swtch 7,
causing the inside circunference detection switch 7 to be pushed into the
traverse base 20 in resistance to the pressure of a switch spring (not
shown in the figure). It should be noted that this inside circunference
detecti on siivebadesitais avohrdely icohtedleidoby thre gratitsibnd®@OP grosiddl as
descri bed above, and can alternatively be a 2 5 non-contact detector or any

of various tbiehfionk nsfiwhel éisieghsediat® based80 khgapingithe d&msbhunhee 33bi cal
pi ckup 6 after it has noved to the inside circunference edge Sr, operated

t he inside @rhgesreg@nce detection switch 7, and then noved beyond this
position farther to the inside circunference of the disc 9. 5 The

di fferences between ttie Pofioshefihe Nfroheof tavarst basangot e thé adgvehown
in Figs. 11 and 16, as well as the novenent to these states, are described

next bel ow pdde 100kl thals Acdktetely détdf?di@l@df1h0fﬂﬁe€ep&{®&ﬁhélﬁ‘&\ﬁm'récﬂf¢1§l§ 10
and 15 to the state shown in Figs. 11 and 16 by continuing to drive 1 o the

second not Oﬂhxﬂugh the if AP cinee e B80! ARkWISE side &6 sideas@nt! f(pmsahke
state shown in Figs. 10 and 15 after the optical pickup 6 operates theé

on-state i nghd&etiicaltyf 8hANffe e6hisdhditsSoutHted: oBthe @EvE™MAsR916

optical pickup 6 further to the inside circunference, the power transfer

pat h swi  chirger@Cknage Obo! Nead o 1accftelielO 4RI H1ihBE OBhp&G PhittP ©

front-back engages the part gear
corresponding parts. It is therefore possible when switching the transfer

10 path of second motor 4 drive power to accurately maintain linkage
between the disk loading mechanism on the drive base 10 and the
loading drive mechanism on the traverse base 20.

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.

15 1, 2, 4, 22, and 23).

A claw 95d is formed at each of the plurality of mounting
arms 95f (two are provided at front and back in this exemplary
embodiment) disposed to right and left sides of the clamping plate 95.
The clamping plate 95 is assembled to the drive base 10 by engaging

20 these claws 95d with the sides of the drive base 10. By thus assembling
the clamping plate 95 to the drive base 10, the center of the 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

25 sides, an annular center holder 95a for supporting the clamper 96, and



71g of trigger lever 71, and turns the trigger lever 71 clockw se. In

conjunction with this the engaging arm 7la of trigger lever 71 turns the
hook 32 of cam gear 30 cl ockwi se. The cam gear 30 thus turns cl ockw se,

the camgear 2 o teeth 30g begin to engage the final

and

out put gear 64 (third

| oadi ng gear) of the loading drive geardset 61. The 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 tinme. The

rocking lever 73 engaged with the stop 71 s of the 2 5 trig

| ever 71 to

posi ti on ardhosizantaleconnggiar 920 dpr Tondessingthe halder 95@8(% dbe| basgs t he

rocking lever pin 73p follow ng the cam channel 43 of feed rack 40. As a
t h&3.aw 73d rel eases the tri gger lever 71. Fig. 12 and Fig. 17

result,

show the state in which the camgear 30 is turned cl ockwi se by drive power
fromthe third | oadi iy theapreferredoembodiracntt amatameais Bymedypbnseaah
engage the final output gear 64 (third | oading gear) of the |oading drive

gear set 6Xkid@hbetwoper athenbase abf othec clooidler sB&A Bnd htharocanrregpandu(® of

second notor 4 turning clockwi se, that is, in the same direction in which
the ni or demizot(Bal basss OGS oliee widtlopf ieaah hporikamtad coaneleéor 95c¢ is less

10

15

20

25

than the width of the horizontal base 95b by an amount corresponding
to the notch 95e. This gives the horizontal connectors 95c¢ less rigidity
than the horizontal bases 95b, and makes it easier for the horizontal
connectors 95c to bend vertically. Therefor, when the disk drive 1 is
dropped, for example, exposing the disk drive 1 to a large shock such
that the turntable 5 contacts the clamping plate 95, the clamping plate
95 is able to easily flex in the vertical direction, thus absorb the force of
impact, and therefore effectively prevent the turntable 5 (and spindle
motor 3 linked to the turntable 5) from suffering major damage.

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

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

of substantially identical radius as that of a proximity of an outer edge



1 oinside circunference. This operation 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 further inside circunference
position (forward position) until the driven rack part 41 of the feed rack
40 di sengages the 15 second traverse ou#put gear 53B. As a result, further
cl ockwi se rotation of the notor gear 4G and hence drive power fromthe
second notor 4, is not transferred to the feed rack 40, that is, to optical
pi ckup 6 novenent. The pin 73p of rocking |ever 73 is guided along the cam
2 o channelof4Bealisk€ddndatiatdi® afsudratantialy ideaiticaddepghtt asthahef then
channel 43 at this tinme, and is thus turned clockw se by the spring tension
of the rockiemjrdleslampis. pditéon Bi6ggdothanembersaxtendires over thee eutimed
counterclockwi se until it conpletely separates fromthe camgear 30. It
shoul d be mudriphértyat Abmmicaakl portion 86cdgdormedao &itend drerdtie entiteever 73,
and cam gear 30 (or nore specifically the hook 32 and 59 snpoth part 34

of the cammyeiphéB) betwearethe asntml elspeer fporaidrny96hermbulee ldargensf er path
swi tching rack 42 and cam channel 43 of the feed rack 40, conbine to forma

power 1 ransflampeatporsigit 06bngf threctlanisen 6rsosss nohitogdrtact tleeslisk 9pat h of
second notor 4 drive power. This 5 power transfer path sw tching nechani sm

corresponds to "the pogveholviaiisFeg, 46\t thesdlskeiiggnonakbedosnd the t he
acconpanyi ng clainms. For an application corresponding to the first usage
turntable 5 and the clamper 96 is attached thereafter. At this time, the
central clamper portion 96a of the clamper 96 pinches the proximity of
the inner edge of the disk 9 with the turntable 5 for fixing the same, and
10 the large clamper portion 96b contacts the outer edge of the disk 9.
And, in case the outer edge side of the disk 9 is warped
towards a direction opposite to a surface onto which the light beam is
irradiated (in a direction of a so-called labeled surface) (see Figs. 45A
and 45B), the disk 9 is first made to abut against the large clamper
15 portion 96b of the clamper 96 at the outer peripheral portion thereof,
whereupon the disk 9 is pressurized by the central clamper portion 96a
for pinching and fixing the same with the turntable 5.
With this pinching and holding, the warped outer edge
portion 9b of the disk 9 is pressurized in a direction opposite to the
20 original warpage so that the warpage is corrected. While it may be that
a central radial portion of the disk 9c (that is, a portion between the
proximity of the inner edge portion 9a and the proximity of the outer
edge portion 9b) remains warped in the direction of the original warpage

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

25 clamper 96 that opposes the central radial portion 9¢ so that the disk 9



condition, the power transfer path sw tching nechanismis not necessary,
therefore, nechanismparts used for the above-nentioned 10 nechani sm such
as the trigger lever 71, rocking lever 73 and cam gear 30 are not required
to be nmounted to the disk drive. However, with regard to the rocking |ever
73, it is difficult to attach and detach8 o and fromthe traverse base 20
because it is disposed at back side of the feed rack 40 (in other word, it
is difficult to attach the rocking |l ever after the 15 feed rack 40 is
nount ed on tQﬁ traverse se 20), Ther&%ore, t he rockin Ieveh 73 may be
attached t dVihBEHIEYER Q5 COBLaLtIng FRE COncavaiRArtign; YRec 0 theed in an
application _corresponding to the first usage condition. As described above,
the feed r JARMREIBHRIVEOS: he optical 2 o pickup 6 to an inside
circunference edge Sr_position at the inside circunference limt of the
data signal recordi ndClaBREDMAiBEARSFationg{ar saavingdhecelampeifdiag t he
optical pickup 6 beyond this position closer to the inside circunference of
the di sc 9.direetior opnosite: tgea aner siface of dhe vurptale § vadesetheath is
switched by the feed rack 25 40 noving to this specific position at the

i nsi debci r drhéablecd aprd theolampen§6 avhin pinchipgand hoddisig conditions d t he
outside circunference of the disc. As a result, drive power froma single
nmot or (t he wBtoow hetexplainedanitheraferanaectopbige 46 thatsisgsediematidiside
operation of the optical pickup 6, as well as switching the drive power
transfer peamdsectippabvisyes (whexstinrhatchings fiesr inslieatihg seetioisuarey to drive
the same notor 4 without changing the direction of shaft rotation after

nmovi ng t he apittediparticllyp Gheodis&i 9rthht hasr ek maved ontththé teinmble 5
circunference edge Sr of the data signal recording area of the disc 9, the
disc 9 is chy antabyGH Ly nountedchythe dldmpertdte Auprdtabbsierb5Sa fohmedtdre di sc
9 can be ejected fromthe disk drive. It is therefore possible to elimnate
t he dedi cattdrt thagykisl mradidel fort ertrodqoingethd diski9 b d paditiun shdt isl oadi ng in
a conventional optical disk drive. It is therefore possible to provide a

| ess expenstotecatitsic withvehdputritable Sdued reillt e arhindeanoé fonhedsomnskd in the
di sk drive. 15 Furthernore, by changing the direction of second notor 4
operation ofragi nply stopping the second notor 4 after the optical pickup 6
has been noved to the inside circunference edge Sr of the data signa

recording area of theFil sicAilanstrates aeondinonah whitiofié dadk piigkup 6 has
been detected by the inside circunference detection 2 o swtch 7, it is

possi bl e t opitthei 868 Hela 1§} tite Bldrhpet Dieadt shediirea Bl ¢Sifhilant! to F‘P%'v!di ng
or witing signals to the same disc 9. The nunber of detectors or detection

swi tches UusegC).nIt Bgn HeSkndeistBobahat!the didkl @i patch@Ndnd heMein §0st
optical disk drive can therefore be provided, because the inside

ci rcunf er enegn @Rt in Whieiit ffé‘rém@@é'_fﬁﬁnl{?ﬁ:dtrhz 55.5 Sﬁ@ﬁﬁfénécfuﬁ?rdi/iséh has

been | caded into the disk drive and if the disk has 61 been cl anped, and

dedi cat ed d@iechicVeInet3eof the fuadARE S BhaldifédlortbkVAdi@iteHNRE ArfRy g8t i On
pur poses can therefore be elimnated. The traverse base 20 inn a disk drive

accordi ng tgs {ifh§trated o Fe8 £eBOKHBRALsI S dileetioneshpSsifMPgheRlisRD, AN on
the back 5 end of the base;, through the internedi ate base 80, while a

protrusion 8@Rgér 88wl Ridvedinda efirdcifor A58haR%HLAH hyPARRWY fNgRgES @ cam
channel 33 in the camgear 30. As described above, this cam channel 33
conpryges t@paifih, Rk 381"@irk<9sh Fﬁﬁfﬁ the %ﬁﬁe@&%ﬁé offlcauthegoral
channel 33b conﬁg%ting tﬁésé horizg)tal ghann S (see F?g. 22 u
(direction away from the turntable 5).
Owing to the movement of the clamper 96, it is possible to
avoid a case in which movements of the tray 55 are hindered by the

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

25 moves (in a direction as indicated by arrow E in Fig. 46C).



1 oto Fig. 29) . The vertical position of the front of the traverse base
20 is determ ned by what part of these three channels 33a to 33c the
protrusion 80P is engaged with, that is, by the direction and di stance of
cam gear 30 rotation. The internmedi ate base 80 and the traverse base 20
therefore swing up and down pivoting ard@nd the back edge of the 15
traverse base 20 according to the direction and di stance of cam gear 30
rotation. It will thus be obvious that the traverse base 20 is supported to
swing vertically on one edge thereof relative to the drive base 10 through
the internediate base“\BG’?‘P?@éﬂédsﬁféEﬁﬁ itR@nroVisigm of A¢lARDY 30 is turned
by power transferred fromthe |oading drive gear set 61, causing the_ other
end of the PYeSsErizangaseonten erpheryipl the froma ity lafieled surfase wil
traverse base 20 sw ngs UP or down relative to the drive base 10. Drive
power from eBlaeowerpagher the disk Fotaenable) stabig drivieg fonrepiosy atinn
traverse base 20 up and down, and therefore to raise 2 5 or |ower the
turnt abl e 5andredsepivaid hindiances preveatingraravemantsrafiientray 2 Wien t he
cam gear 30 noves further clockwi se as showmn in Fig. 13 and Fig. 18, the
positibn at which theThediskidirire aorrding ito ¢hawdnbodirment cemmmseyas t he
cam channel 33 noves fromthe top horizontal channel 33a through the

di agonal chdisketlag@ingomielohabdsmompplid the aboat-rokabiosled33esic \rénciplad,

i nternedi ate base 80 and the traverse base 20 are positioned as shown in
Fig. 9 and #&nd.tht4cortdretqconstitition 8GH rowdyeexplapnédin ztatads wihhnnel 33a,
and the internedi ate base 80 and the traverse base 20 is held as shown in
Fi g. 6 par atdfeterice tchBigd: id7eahd sA8.10t is0tonbe matbé thap sofchbatdishatanping
substantially flush with the top of the drive base 10. The disc 9 can thus
be cl anped amrdhaelisin sviedt hetossarytineant applizhtionScardspirditigatpehie st Wien
the feed rack 40 noves nore than a specific distance

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

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

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

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

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

25 noted that centering of the disk 9 and the turntable 5 is achieved in a



forward as shown in Figs. 10 to 13 and Figs. 15 to 18, the cam gear 30 15
begins to turn, and the front protrusion 80P of the internedi ate base 80
passes the diagonal channel 33b to engage the bottom horizontal channel 33c
of cam channel 33. This results in the énternediate base 80 and the
traverse base 20 sw nging down on the b €k end thereof so that it is
inclined to the drive base 10 as shown in Fig. 7. This 2 o novenent of the

traverse base 20 also lowers the turntable 5 to the same downward incline.
As a result, a disc can _be.drawn fo.a positiqn above e turntable 5 from
out o1 de. ¢ naiveR A ahaing 18 e b BeBEFaiApdEiTEol e BRCDIS ¢ 2 to
outside th i,sk drive 1, without the disc 9 or . turntable 5 interfering
with disc &ﬁgh AJABET SHERR E@?tIQnBOf\Kh’@nt‘{rWéapfea%erse base 20 is thus
i nclined dowmn fromthe 63 drive base 10 tqg a specific positjion_ (the
position at which theSP5IRE BPBK Ao 8010%F POREOR ‘b@ﬁ’éﬁieﬁflélgbf&é@ 80
passes the diagonal channel 33b and engages the bottom hori zontal channel
33c of camithippel ragial pogtondsiarrangedin dam GEUET 96 actlight Plafe 9 ay drive
gear 56 of the disk 5 | oading nechanism The tray 55 is thus driven with
the traver sehdhoekRontian QipPisiesfythreughiamiaritrkssi?l gna freelys therefore
possible to reliably avoid interference between the tray 55 (and disc 9
t her eon) an@tatiagtanthmeviagswithenlasharrengementdr Alam therok portipe P4 di sk
is |oaded or unloaded). 1 o Wien the traverse base 20 is thus inclined (see
Fig. 13, Fipieraes thuemgh the vlampre Sohunder sagiokyngenlate /I and|engages! i ned
and engaged with the teeth 30g of cam gear 30. As noted above and shown in
Fig. 29, tHé@eSpIéengCBﬂg9HavégfatbC@ﬂ¢m@err96 thepughiarsprisg 8. oWithahis s
curved or inclined to the axis Lg of the camgear 30. As a result, gears 64
and 30g 15 amangaywyd, tkeickinpeab shuttihgyagakost thee disle andipressumizifiged
rack 40 (that is, the optical pickup 6) noves to the front and the traverse
base PO is thecsamienygill bharrfgednty ehigspoing menber 98zirkar 1 pward direchion
pushes forward on the back of the extension 75c of positioning rod 75 in
conj unct i onabevchthchepfing hook@ddengageteat thé inher radshl ek portasn SHawn i n
Figs. 14 to 18. This causes the regulating rod 75s of the positioning rod
75 to nove forward guindddishyanmergthe elsashper B8s the spreng 88¢ tH8tspring ocki ng
| ever 73. Then, as noted above, the regulating rod 75s fits into the
posi ti oni ngholdlee B3 dand the clafgy pite & shpporidig thedspring hook 94 bl bhde
traverse base 20 to 2 5 the drive base 10 through the internedi ate base 80.
fixed to a main body of the disk drive {drive base) 10 for holding the

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

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

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

25 the disk 9 that is mounted on the turntable 5 over its entire surface.



64 Wen the feed rack 40 noves in the opposite direction to the back, the
force of spring part 73c noves the positioning rod 75 to the back. This is
because the front of the extension 75c of positioning rod 75 contacts the
spring part 73c of the rocking lever 73, and the 5 spring part 73c thus
constantly urges the positioning rod 755oward the back. Wen the traverse
base 20 is held substantially parallel to the drive base 10 wth the tops

t hereof substantially flush, the drive base 10 and traverse base 20 are
positioned front-back to each other by 1 o engagenent of the engaging

pr ot r usi on Merewferhsincesthetuydabie srisdifted  the springhadenfel and the t he
front of traverse base 20. Fig. 19 and Fig. 20 show the state in which the
nmot or gear M®k podtiondid are liftedwithatine proximityonf tle¢ duher sadiusyof he
second nmotor 4, and camgear 30 is turned further clockw se by way of 15

i nt er veni nghleodigknigeitigi piechedrbetateetilso That the sprigeaho6s Adois remptari ve
gear 56 does not engage the teeth 30g of traverse base 20, and is

posi ti oned fromt tiee slamplplpte 8534, be freely retetirg shown in Figs. 9 to 13.
Rotation of camgear 30 is therefore not transferred to the tray drive gear
56, angl the tray drivNegigdy fite dowsiwatd movemenoofHivetemtablesd iohe cam
gear 30 turns to the position showmn in Fig. 19 and Fig. 20, teeth 30g of
cam gear 3Mibedion oppodfeow thediskgeddirectionf it tsepuraltedviogedine dosk @d tray
drive gear 56 turns in conjunction with rotation of the camgear 30. The
tray 55 is ddflustehtertlid Tig. 8B thd disk Shisvaeparatedfrozd thy twatabledsit put
gear 56B of tray drive 2 5 gear 56 and the tray rack teeth 55g engaged
therew th. an®mblnsdtdehto haeneirdst Mhe dpringbolder 97 andthd hooki 9si de the
disk drive 1 to outside the drive, that is, unclanping the disc 9 and

ej ecting theadisfe Rowweihétesfrafnthe eprodible ipandtateno hﬁoxféemp'ﬂbﬂ@dabove-
To draw the tray 55 fromoutside to inside the disk drive 1, the second 5
ot orid is WerkB) will $HSpGRPeaideztlisiieeionoforey HetwebRtAe Aafip& melgheyi t of
the circuit board 2 so that the nbtor gear 4G begins to turn cl ockw se. As

a result, ogedwWiwthdeupRidmals 8¢ srelPak theid fndkeiehds, wWailk a ekAAPI Ng the
di sc, and preparing for signal reproduction are acconplished as a sequence

of actions. %%rggylxﬁm%eﬁgddiae@ oM Q1 pFerthEitioh lof ha Gl Rdgk4 ki

preferred e nment of the present invention conprises rive base 10 and
renacele LiaPiR e A 95 & et rasget ettt e
o S ond AR B Ao BRI RN SN, Uk 0
15 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 clamper 96 from the disk 9 located on the tray 55.
20 As illustrated in Fig. 48C, after the turntable 5 moves in a
direction as to further separate from the disk 9 and the distance
between the clamper 96 and the tray 55 as well as the distance between
the tray 55 and the turntable 5 are sufficiently separated, the tray 55

will move in a sliding manner in a forward direction (vertical direction

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



nmovi ng an optical pickup 6, raising and |lowering the turntable 5, and
transporting a disc 9 can be acconplished substantially continuously in
this order, or substantially continuously in the opposite order. It is

t heref ore possi bl e when | oading or unloading a disc 9 to avoid 2 o
interference with the turntable 5 withodf novi ng the disc 9 up or down.
Unlike with a conventional disk drive, it is therefore not necessary to
provi de a disk holder for lifting the disk. Furthernore, it is also

possi ble to secure, (cl and rel ease (unc the dis tg or. fromthe
Purntanl e Sviiths dive S Pelngarmerasd mmenaly! BhBeonnfieet she fis8'% o wni ch
the turntable 5 is 66 assenbled is swung vertically on e drive base 10.
Therefore, unlike w twgsno@ﬁv&ﬂ%ﬁ%qi d\é\gé% %itﬁé,tuﬁ"flgﬁ‘@en%gyrﬁg&gﬁmg to
drive the clanping nechani sm (chucking plate) up and down, Furthernore,
because a dhSgrRovRpeescHiRed HRSTABOBA 10)an §PHOSHEArasT nietiaedopt i cal

pi ckup 6, raise and |lower the turntable 5, and transport the disc 9, the

di sk drive Similylpaneyssy in asliding gnanpsr i aggondisiopptoPdichibisi s, said
second notor 4 and a spindle notor (first m)torz 3 for rotationally driving
t he tur nt attudlisiersly refmote &pmithg elampaim?fe ansk thiptwimiahded asli sk drive 1
construction is sinplified, and 10 good operation of the conponent parts
can be nor dllystrsited ini HigaitB6d. Whenthe sk @ isnamoxsdvie despropst pesitiea: onl y
a mechani sm having a basic function for reproducing and/or recording a data
si gnal suchupwardefdbeitvantahleupthe, slidimgomeovemeant efetheetiaar®3 as and t he
rotation nechanismof the turntable 5 or the like, but also the disk 15

| oadi ng necdieaniinatdédandoientitiabti Skstartseliftiseg: Ancompediyingpbeilifting above
the turntable 5 and the unl oadi ng position outside of the drive are

i ncor por at eaf the nmatabiegy the springahdokOdawilk bl lifted eithithie phoximity ofs
configured, and the drive power transfer path of the second notor 4 is

swi t ched betheeemer yaatial porticri of thagliskwming pinbkeed dudivmegndoi thergby

mechani sm and a path transferring power to the pickup drive nmechani sm
However, wheisehgegelithk spriatd hgohedhamnidsthé slamp plate9S5arWhen the di sk

| oadi ng mechanismis configured as the exterior nechanism for exanple, in

t he case t hauctidwe forcekbetsveret thotarmtadile St ad 2hé dlanparhmagnentSdd e by hand
(for exanple, in the case of the disk drive of 67 the hop up system or

the |ike) agercomdietinnapwdrdly dhectd krgadforge vfthanipring snember @8] as an

external nechanism (for exanple, in the case of the disk drive provided
wi th the chgngelarhpér 066aill BE sticikedrial 4 doviwdrd sectidiefdruprésaiirzihg t he

first notor 3 (spindle notor) for
15 the disk 9.

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

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

disk.

25 That is, according to the embodiment, it is possible to



5 rotationally driving the turntable, the optical pickup 6, the pickup
drive nmechanism and the second notor 4 capable of supplying drive power to
t he foregoing pickup drive mechani smare nounted on the traverse base 20 to
configure a unit body (basic unit), so that, as described above, it is
possible to use this basic unit solely fBhe first usage 10 condition). For
such usage (the first usage condition), the disk |oading nmechanismis not
necessary, so that the first to third | oading gears 62 to 64 of a | oading
drive gear set 61 and a cam gear 30 are not built on the traverse base 20
and t hey nechieveiaestiparitn effeet eloenrecting starmagesby abmttingsmid | n t his case,
the second notor 4 is exclusively used as a notor for noving the optical

pi ckup 6. IpresSheizirwg)aq:;:oxlamiWeO%@ndbl/t'ﬁbwrmi'tﬁwmf@d@aﬁdﬂhm:h ngo, the
first to third |loading gears 62 to 64 of the |loading drive gear set 61 are
built by i risésmrhatjondsatecerdethaifirestifictingperangte hetweers ant imfermation o
shaft holes 62h to 64h of respective shaft supporting boss portions 62S to
64S, whi ch recerdingpesHdcoofthe diskwardthdlght beanThbat ds aradipteddbrs of
respective gears 62 to 64 are supported rotatably by the shaft holes 62h to
64h ofs t he mkovéingesnd irbpdodesimecirifurpmshiaht toshppuithimg dpeifigbvalums 62S to
64S. 2 5 Accordingly, for the usage corresponding to the above 68

descri bed fanébf pregiseporetidingrinfasnationfor mcElifatedP perfornbingstecoodirtg r d

| oadi ng gears 62 to 64 of this |oading drive gear set 61 nmay not be built
on the trav@igeepasduction) By tiee proeisidrabl theeangdar snoeivg hetamper eddy
built there, it I1s possible to easily detach the |oading drive gear set 61
S fromthe Jakgy @ﬁmeb@lsﬁ)r?éb@btiﬁ$&hﬂgpm%ut*hfg antaterperiptié¢ry of a diek,f i r st
to third loading gears 62 to 64 fromthe shaft holes 62h to 64h of
respective j$hgfdossitneabtddiiewoas ¢ffedtisinhabling médmeneswitionel y. It is
to be noted that the above-described first to third | oading gears 62 to 64
of thegl oadhpHeHngya to9gpr set 61 correspond to "a gear 1 o nechanism (for
engagi ng an additional part unit with the basic unit)", which is described
in the present clai mepharghetABofNat 4 disk /Five2h fhuHébniiris@b Reakbmgbedal t
supporting boss portions 62S to 64S, which are nounted on the

above- descrj, pgdntipdver se base 20, correspond to "an attachnment portion (for
attaching a gear nechani sm detachably)", 15 which is described in the
present claims. In adgifdPB, dige’ 9!i8€104RRE Cinto thRS AN dRtiel @ 4@ a signal

abovedescribed first usage condition, the disk |oading nechanismitself is

not_necessaigeordd! 6 Adiday Roneftk fegrotlicltl ¥g tHRAbpRearpRIGA cnReged to

be provided. e same way, t base 10 and the internediate 2 0

base 8@ ar ngé?abg}g% irgt%‘fgﬁ;gﬁéi’e bggetd@anfﬁtﬁ%ecrao@réa%aw%i &R0 PpHRelui | t

on the trave an additional part required for building them

f e S . [ ti : . 0 d
(for exanp Ig?tea‘}ggésﬂe}l gg%—&ﬂelr&ﬂrﬂé drfle BRSE 1D0A R OWIE lté rle %?&g}?ﬁ?l%gné an

the interme are al'so not necessary. Int rive

PO AL BTS00 AT ddCoP Al IRk aREE IS0 Tt P
into the top horizontal channel 33a of the cam channel 33 in cam gear
30.
20 The stop 71s of the trigger lever 71 is engaged with the claw
73d of rocking lever 73, and the engaging arm 71a engages the hook 32
of cam gear 30, at this time as shown in Fig. 14. When thus engaged,
the trigger lever 71 is turned all the way clockwise in Fig. 9 and Fig. 14.

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

25 motor 3 is driven to spin the turntable 5 on which the disc 9 is loaded



69 used for the foregoing mechanismare not necessarily attached to the
traverse base 20. Further, a part which is rather difficult to attach and
detach to and fromthe traverse base 20 (nanely, difficult to retrofit to
the basic unit UM nmay kept to be attached to the traverse base 20 even 5
in the case of the usage corresponding P8 the first usage condition. Then,
an additional part unit is configured by each nmechani sm and each part,

whi ch are not necessary for the usage corresponding to the above-descri bed

first dition. In oth ds, . this.additional part. unit i
or Ovi dedl walrA PRECHH SRk dbEiepticn Bickug 8 S reeves the Buvetidaden ths

traverse base 20 sw_ngab in a.vertical, djrection through the internedi ate
ot 80° + AR AP BE ARtk Gmd thaasRHCL CHmetn dian s cHE dr fve
power transfer path sw tching nechanism and furfher, nor referably, a

di sk cranp GRHGR ST RSIUHAE A ASET ARG %nﬁ)toff §h%a&%ttﬂa§ B %ga-geasi ly
15 attached and det ached &gut on /| taken off to_and fromthe abovedescri bed

basi ¢ unit aperateht fgrdResiesiredpigned EBediss9-bed det ai | ed

descrigti on of each nechani sm and t he correspondi ng drawi ngs._ The di sk
drive Tonfigured as dbskeisigualaack tosbe sepradiiced,isnotprRaYE VB \CWHEEBEL i ng
the first usage condition (see FIG _50) independently using the )
above- descramicalpiskupuniposisiemner ¥ sigoalfcaisstybedsadi frownsemer plasakipy e,
see FIG 1) for building this basic unit UM and t he above-descri bed
addi ti onal qfapignahi tragksh tgciepsicadrpickuge bugadshsbe maoved t apppriatelvt her
words, such a disk drive can easily choose 2 5 the usage that a disk is
| oaded by uowagdtthe inside @iseemiorarndenot te dhisy @, thap ist hewsed dhe fronor)
and the usage that the disk loading is not necessary or the disk is |oaded
by using t o the dislpdwire dutogi e ofitside cir¢umferatmst phihe disodcthiagnissyst em
for producing a disk drive by using the basic unit UM and the additional
part uUdits toksrdathe backfitherdidkatrivedcri bed above enables to very
effeciently produce various types of optical disk drives having different
configurations. That The aptecalbpickuirsorishedovediky umeansivbhrtdhet logptical
pickup drive mechanism. As described above, the second motor 4 is
therefore driven and the motor gear 4G turns. Rotation of the motor
gear 4G is speed reduced at a specific speed reducing ratio and
15 transferred to the output side by the rack drive gear set 51, thereby
causing the final output gear 53B (second traverse output gear) to turn
at a reduced speed and moving the feed rack 40 and the optical pickup
6 linked thereto front or back. If the motor gear 4G turns
counterclockwise in Fig. 9 to Fig. 13, the optical pickup 6 moves
20 forward (downward in Fig. 9 to Fig. 13) toward the inside circumference
of the disc 9. If the motor gear 4G turns in the opposite direction, the
optical pickup 6 moves to the back (upward in Fig. 9 to Fig. 13) toward
the outside circumference of the disc 9.
It should be noted that the loading drive gear set 61 also

25 turns in conjunction with second motor 4 operation during this signal



additional part unit are stocked respectively in advance, and then, the
above-descri bed basic unit UMis only supplied fromanong the stock 1 o as
the first usage condition in the case of producing the disk drive that the
di sk | oadi ng nmechani smis not necessary or the disk |oading nechanismis
configured as the exterior mechani sm suéR as the drive disk that the disk
is set in and/or ejected fromthe turntable by hand (for exanple, a hop up
type of disk drive) and the disk drive that the 15 disk | oadi ng mechani sm

is configured as the exteriaqr chani sm (for exampl e,. the disk drive,
provi ded wrFPrPaBCE‘HBnGQdeP g?utt”ﬁ'éea???él Q{V 6?‘&@111" ORFIE gkaY %‘bnﬂ"t%elsot her
hand, as de crlLbe in detail according to fE‘he present, enqodi rrgnt, in_the
case of prd@§ciiRgl iyt geadr of, Eha geal\#fichlp age RASIHANGdAhERE HMeathavi ng
a basic function faor _ reproducing and_/_ or recording a data signal such as
the opti calP&Hitckpighe %npg%a@ugooﬁm@éhh@cﬁam%@wq Hae Comatgeas tegthani sm
of the turntable 5 or the like but also the disk |oading nmechani smfor
novi ng t he IPSIOVVEBReEehroR: the s¢ragdppster drisdbsveloraaatfransisreed tand
the unl oading position 2 5 outside of the drive are incorporated in one
i ntegral urfbe cas wearsopnd hencastegéhe owaytdgre gage basiie thist signednd
the additional part unit are supplied fromthe stock and the both of them
may be bui ItepEpdHctigphmedeer to configure one unit body. By adopting such a
production system upon producing various 5 types of optical disk drives
havi ng different confFigurl& anddiigt A8 show tom duivertrain whentpesitionadifpr
provided with the mechani sm having the basic function for reproducing
and/ or recoedidingg & ¢igralsrapoaded tohthes most mide atirginifenencehparti okdbedri ve
mechani sm and the rotati on mechanismof the turntable or the Iike can be
used as a umicordimg positimrovanige (fathesignal cecoctingiagaa) of the dise Dodéheypes
of optical disk

10 positioned to read from this disc area, the optical pickup 6 is moved

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

15 the rack drive gear set 51. The power transfer path switching rack 42 is
also extremely close to the partial gear 71g of trigger lever 71.

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

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

25 inside circumference of the disc.



drives having different configurations in common with these di sk drives.
This all ows the managenent of the parts and the managenent of the units to
be sinplified as conpared to the conventional case, in addition, it is
possible to increase the productivity in the assenbly process for 15
assenbling the disk drive. According toS5S®he present enbodi nent, in the
first to third |loading gears 62 to 64 of the |oading drive gear set 61, the
rotating shafts are integrally formed with respective gears and respective
gears 62 to 64 axe built by inserting the rotating shafts of respective
gears 62 2 o to 64 irnnt lvendradtt thotlkis €@hventienhl odesigppeat disk irafe 1
supporting boss portions 62S to 64S, which are disposed on the traverse
base 20. Hoaenording rtopthisepodfertdads embogimentiihas laol ensimte @ircamferepoeti on
of the first to third | oading gears, supporting shaft portions are di sposed
at the sidedetiectiba switchr B alibpesed atdtlemdhsideadragmijemdesetige ISr ohtleach 2
5 supporting shaft portion with the center hole of each |oading gear fit to
72 each supgmtaf | signahateécqrdinig oareso of hahet kiésd | 9st ahd tinsesd tlomdinsidgear s
may be sw ngably supported by the above-descri bed each supporting shaft
portiom. | nciaggirifemsnceaceigediSig 49 dfeimsideerircambfedeneat edgbesditchifgi s 5
so-called DVD and further, the traverse base 20 is held against the drive
base 10 thopesitiont hevheh eofedithise hnadde 8Qirvuimiabhye | detedtdr | edlitch 7
direction. wever, the present invention is capable of being effectively

applied to gperadies el shhte easent hatohbhentibANE opridads@iskO driveditbegélett
supported agai nst the drive base 10 and the above-described prior art 2 1 o

and the casghebfiaér ihe optiekl Pidleuss s @l thesl ntddt insidd cirot@iferbhee oM@
invention is not limted to the above-descri bed enbodi nents, and it is a

matter of cOUh® #Hitwed! {HerBfSWHat! QRIS RO e ROBBOIHRE ARKOAGE is
specific fornms or may be nodified in design w thout departing fromthe

spirifpor egganihah dre HBHACR Bt ehceh@éRefion SwHERCY 192, ah8Vement
according to the optical disk drive of the first invention of the present

appl i cati ongs e pRRaE O;hlgli(fle%’rﬁéy%'fcf@hé‘%n@ideeéiﬂzﬁrﬁf@?énéé‘%d Eret adhnge the

first notor for rotati driving the turntable, the optical pickup, the

bi ckup dr i vgnfiRehoRhs (AR obia? BiGRHONE. TREY thRPHRLRCOciRURFengedr | ve

power to the foregoling picku rv anismare nounted on the part base

i1 Ve echans oo G e, RB8ne BBHELE RioREY (Pl IR RlerE be BRrRASA T2

e drrve power tra r p sw tching nr sm and

an att achnemémgta_ritdr ed ol Eﬁé 'BULQ*‘&J&‘?@E&H&%E@?@&E@?@%@C hably to 2 5

engage the a i'onal part unit contigure Wwth respect to 73
15 The inside circumference detection switch 7 operates
mechanically in the same manner as a common conventional detector,
and is disposed to project and retract vertically to the top of the traverse
base 20. When the optical pickup 6 reaches a position above the inside
circumference detection switch 7, the bottom of the optical pickup 6
20 interferes with the switch 7, causing the inside circumference detection
switch 7 to be pushed into the traverse base 20 in resistance to the
pressure of a switch spring (not shown in the figure). It should be noted
that this inside circumference detection switch 7 shall not be limited to
a mechanical device such as described above, and can alternatively be a

25 non-contact detector or any of various other known designs.



t he above-described basic unit is provided. Therefore, by detaching and
attachi ng the above-descri bed gear nechanismfromand to this attachnent
portion, the usage condition can be alternately selected from anong the
usage condition independently using the above 5 described basic unit and
t he usage condition for building the bas¥c unit and the additional part
unit with each other. Accordingly, in the case that the disk |oading
mechani smis not necessary or the disk | oading nmechanismis configured as
an external nechanism, the optical disk driye may be used only under the
usage condition that r%lge ldpand Fig We@Catn 19?’01?@‘%@ titiRagot
built, and in the case that, the disk _|oading nmechanismis required to be
i ncor por at €80Vedhe topthe aingidsk drqumBiersCcae edged Sefndépef%t@dugi’@e iBSHG t i on
that the both units may be built with each other. In other words, upon
produci ng VarGwuéerepsesdefection switchi ékang tien moveshbexpnd this pasition
configurations, it becones possible to use the above-described basic unit
as a unit Hewtherigtthesingideicirepmfarange of shalisenhavi ng the basic function
for reproducing and/or recording the data signal such as the optical

pi ckupy the pickup drihe difierensesheimgenhthe statei rowiedndhigsmlor andel 5
turntable or the like in comon with 2 o various types of optical disk
drives, so andhttheet stagepshaawhl i Figsi il ahg the aﬁawagemﬁheomwnmqmtr te and
t he managenent of the units, and further, to remarkably increase the
product i vi tthesé statasherasisenlbedonextebelofor assenbling the disk drive. In
addition, the optical disk drive according to the second 2 5 invention of

t he present appli catitine opticabpickupifi is vmvedgiroad the séate shlownsinl Figshat
the turntable, the first nmotor for rotationally driving the turntable, the
optical pickupnd b8 o tikestale skkowncinaRigen 1 lanadt b6 econtinmihgrtocdgiedl e of
supplying drive power to the foregoing pickup drive mechani sm are nounted
on t heo par ttheasecant nhowraddin tlomahnpadirdstion {(clookwispuiredhis cassjafloym and
detachably with respect to the above described basic unit, and the usage
condi tion cte beatal dsleowatiel Fige! Hetaedi flGoaftanuhe dpwdcdli pickuys geperitdst i on
i ndependent |y using the above-described basic unit and the second usage
condi ti on fitle duidtdientnditie dipqimferenicealedettienasdditéthh gnal part unit with
each other. Accordingly, 1 o in the case that the disk |oading nechanismis

not necessary or the B&Sﬁhd@@ﬂbﬂﬁgnﬁt‘dﬂ@p&i’t@lgﬁckupfﬁmrrademoameeiﬁﬁdeal
mechani sm the optical disk drive may be used only under the first usage

condi tion tda¢uiniereitey ahkepoiidretan@etrt pafial swathingirhcks4Pasf e |feed and

in the case that the disk | oading nechanismis required to be incorporated,

the 1psopt ik 40Skodrg eh8Rptial piekupBleforitiieasie epitgs HE il tdear t hat

the both units may be built wth each other. In other words, upon producing

vari ous typﬁ_li%oéf PREgERlledds ki 1dr Ax@stid RHedtrfifgsre MvetOnlli B10CRINISAS Ini t
becones possible to use the above-described basic unit as a unit body that

i's provi dedcghjucion ViffeehRNISeRadERE AR PB&IOF thigBet IeriPI theRE QHECI NY

and/ or recording the data signal such as the opti c1§? pi ckup, the pickup

drive nmechaphsin3angs £8f §LAABDUoEREIRNI sm of the turntable or the like in
common with various types of optical disk drives, so that it is possible to

sinplify the m”agenﬁﬁh%%arhhéeﬁaﬁbstlﬁﬁ‘g R sTBIRRAMIEE aRl i€ cHith tgparand

further, 2 5 to remarkably 1 nCrease the productivity of In the asse y

process forteeth 30g begin to engage the final output gear 64 (third loading gear) of
the loading drive gear set 61. The driven rack part 41 of the feed rack
40 is still engaged with the final output gear 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

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



75 assenbling the disk drive. Further, according to the third invention of
the present application, basically, it is possible to effect the sane
advant age as that of the above-described first and second inventions.
Particularly, under 5 the usage condition of solely using the
above-descri bed basic unit, by rotating58ne notor (the second notor) in
forward and reverse directions, the optical pickup is noved
bidirectionally. In addition, under the usage condition that the basic unit
and the above-described additional part unit are built with each other, by
rotating orkestdt of the weckinglayer winot 3p follawing sheenean dihasmnalohd ©f feed st
rotation direction) or its reversed direction continuously, the nobile

oper at i on ofacki0 opsia stsyit.cthepclavh@3dated¢canesatite triggati leyenBér ati on of the
turntable, and the nobile operation of the disk are substantially continued
in this order or theyFig d2sandtRigt 1ZIshow dheistatalin whinb thevearsegeadi 3@ct i on
and in the reversed 15 order, so that upon inserting or ejecting the disk,
wi t hout novisnirnied dioskwise thyedviwetpavatr fhamedhieothird tloadinmgeabledt fronavoi d
the interference with respect to the turntable. Accordingly, as the
convensi onavhdres kherdam, gaar 36 beginnecesggagye the finaliotepat gieak Gwbl(thdrd f or
hol ding up the disk. In addition, by utilizing the operation for noving or
rotating tHead@e@gdas) of tirskaditgcirad gedhsétheli urntable with respect to
the first base in the vertical direction, it becomes possible to clanp and
uncl anp the di sk to ahldisf openation isialsbaddcdmptishedibyothe nastot lgear 4G of
conventional disk drive, it is not necessary to drive the side of the cranp
(the chuck gdoeing) rhotdrhé vermingalclatikveise] chat ! i3, atdithe osamienditeicsionase, the
nobi |l e operation of the 2 5 optical pickup, the raising and | owering

operati on ofhidie ther ridtoregeaandG tiénsh Mbve ahepepathbhHickuphe & skeare
capabl e of being perforned by one notor, so that the disk drive nay be

oper at @d byinliside eicomsfereasel y, this one notor and the first notor for
rotationally driving the turntable. In other words, after decreasing the

nunber of used notor SThid8peraH bI¥haldaen %éfartmtﬁfhé;’@hésc_riﬁéﬁ 1&vemyified
and the favorabl e behavior of each constitutional elenent is capable of

bei ng obt ai ffith ERER ckiwARE Yo d pogﬁﬂﬁ liffite ABROIHE Bt SedS0f OIS faﬂm&gﬁé on

of the present application, basically, it i5 possibl@ to effect the's

advant age aghd Batical pifleup¥Ys ORHEREPIside SirchmhbRid& bBYRMY ard

Particularly, the feed 1 o rack is novable to a specific position farther

to the inSiﬁ%iﬁoﬁi%t@rﬁﬂ?&ri%ﬂﬁ‘a%i{gﬁdﬂt@g@ghé h@e&eﬁ&wo 3%??3%?’9 tR@

inside circ erence edge position ata signal recor ea of the
optic dis i apg;\g@ | hil Pqﬁ;;] i 9.t he
out si gg Ci r%eu&)r gr gﬁd}:‘%‘%g?&éﬁgptﬁﬁe I sk, Ag%{:}}% é?’eﬁg,%ﬁﬁ]'gs) ri vngpI%@V\%Erlen
transfer pagfigf rﬁgﬁ)rggea}&e@ a‘.i‘ﬂi"‘?lren?te dfiGe 5o Fhe! secp¥id fRd: 4 a
result, due to drivin o_oné notor (the second notor), it Is pos&BIéto

carry out the siopal n Ot@ﬁr ' i cal (pi 1.t ghi ng
of the dri v{{eé pl;lo%ltwer trsgns gr g%at 2#&(?%(?%% :4\% gg%l;eﬁg’oftgtﬁéﬂgae%ﬁ?%tgr in
col | aborati%veh%ﬁtqdi tion, further, according to the fifth invention of

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

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

It should be noted that basically the trigger lever 71,

25 rocking lever 73, and cam gear 30 (or more specifically the hook 32 and



2 0 present application, basically, it is possible to effect the sane
advant age as any one of the above-described first to fourth inventions.
Particularly, the above-described part base is supported swingably in the
vertical direction with respect to the above-described drive base centering
on one end side of the part base. Speci®i®ally, the drive power 2 5 is
transferred fromthe |oading drive gear set so as to rotate the cam gear,
and the other end side of the part base is raised and | owered, thereby, the
part base is rotated in the vertical direction with respect to the drive
base cent ersmgothh naé dtheoletie siage gear 86, asrnwell ey mereispegifically daevi ng
of one notor (the second notor), it is possible to carry out 5 the sw ng
oper ati on ofowér transfeppadhi switbbingrack 42 gindeeamoshanoebrid ajithe feed
rai sing and | owering operation of the turntable) and the nobil e operation
of the di skrdak 40| Icabobime tm form adbwentransfer ipath switchiggneohanismgi xt h
i nvention of the present application, basically, it is possible to effect

t he same adwanswifehing the sransfere psftht lof sdvone destori Aedrivier power. fTiHish
inventions. Particularly, in this case, the internedi ate base is sw ngably
supporfed ipowbe transferapath rssatcluimgninéchasiset tcorvesponds itoe"thasppowand t he
abovedescri bed part base is supported with respect to this internediate
base, so thatnisfer patinswitchéng oneschruoisin't bbtlsevaogompenyingclaims.he verti cal
15 direction with respect to the drive base and to support the part base
separately. Accordi ngFyr as capphcarioho ddreegporadingr tto( t tiee pfiret arsbge)
having no internedi ate base, it is possible to raise a degree of freedom
for settingeamdieloast ithebaiwveror trahsfére paripostvitehipgr thechapiymeligstotal |y
supporting the part base. As a result, 1t is possible to relatively easily
2 o attain hbgeddairy, ehetdforgbamabidrisnpipdrie wse lfbatthenaboveenentivheed
fromthe outside and the controlling of the oscillation to be generated in

accor gance iiechabi§m' otieh it tﬁié%eﬁ Wevitirab] erodkiBSER AL 3ARRE [ GBI deaTY 2 5
As descri bed above, according to the optical disk drive of the present

i nvention, gZQoaredheAUkdgidretitbobé rhypete@f tooBhé Cliskdd ke dr HRBeVeaY IWigh
different configurations, a unit body provided with a nmechani sm having a

basi ¢ functiuartiofo fiePreckigisNgvenda0lit (€ UYL afiRich SheN@étaghCld afdt he
optical pickup, the pickup drive nmechanismand the 5 rotation mechani sm of

the turnt abfgnPiht RBavdrse AR D Heak seNt 68 HBPoYdd Bt vackasidelomee Red

optical disk drives, so that it is possible to sinplify the managenent of

the parts apghyl By FRMABEFRADrdOfit H‘ﬁifﬁ'&htlﬁto befdchethe 'kécmﬁ§p1@%éf bfRritfe

remar kabl'y 1 nprove the productivity in the assenbly proceSs for assenbling
the digk drigd rABRT8H0KL mbliftdd 6SANtné MANEIRN bale D) Do THcRERIED | the

applied to an optical disk drive recording the data signal to

ool LC8) e SRHRER HELET 3PN SRIOHEL (O TnE AL, IO ER ALk D o

79 disk drive is used in an application corresponding to the first usage
condition.

As described above, the feed rack 40 can move the optical
20 pickup 6 to an inside circumference edge Sr position at the inside
circumference limit of the data signal recording area of the disc 9, and
can then continue moving the optical pickup 6 beyond this position
closer to the inside circumference of the disc 9. Furthermore, the

second motor 4 drive power transfer path is switched by the feed rack

25 40 moving to this specific position at the inside circumference or



VWHAT IS CLAIMED I S: 1. An optical disk drive having a basic unit, which is
configured as a result that a turntable for rotatably supporting an optical
disk; a first notor for rotationally driving said turntable; an optical
pickup for 5 witing a data signal to an optical disk rotating on the
turntabl e and/ or reading a data signal 6Pecorded to said optical disk; a

pi ckup drive nechani smfor noving said optical pickup bidirectionally

bet ween the inside circunference side and outside circunference side of
sai d optical disk; and a second notor capable of supplying drive power to
said 1 o piRURnG oy this Hpecific Nositiery tov@renthe Qalﬁﬁld%a%?umféﬁ&% 94i d
basic unit includes an attachnent portion for detachably attachi ng a gear
mechani sm ftéve disgadisrey rasuKddiriveopewep ffam i single mater éh@is@cgndt mo4ey sai d
additional part unit conprises a drive base for supporting said part base
nmovabl y or 4wcagabeyused atoy powerathd Ssighakaepding ontirekionoaflithg opticahi sm
for noving said optical disk bidirectionally between a first position above
t he turnt abpickand6a aeovelll a»siwitaninguthke dérivhiepaivek tdtanster patloenfi tlye dri ve
mechani smfor driving said disk | oading nmechanismby a drive power of said
seconds not csecoanidmmtdr bve power transfer path switching nechanism for
switching a 2 o drive power transfer path of said second notor between a
path transferring poveurtherssrd, | ppdeomtinuing toearive sihearsdee pabblor 4
transferring power to said pickup drive nmechanism 2. An optical disk drive
havi ng a bawithounidhanginghthesdireofioguwfeshafs ratatéslaftarhaioving the opltioal f or
rotatably supporting an optical disk; a 2 5 first notor for rotationally
driving saipickupnéabr esignaal ogprothictivre koipghtonsidSeimmirhfergnee daige St @fial to
an optical disk rotating on the turntable and/or reading a data signal
recorded t otraddtoopigredl redosingape lofiphdrdige Iretwmdisorofigranmwmatcaiyd
optical pickup bidirectionally between the inside circunference side and
outsife cirgHekehped fremdthe@tusdiable® s6aha? ttesHisca9dan dHeceBeteddirdm
capabl e of supplying drive power to said pickup drive nechanism are nounted
on a part bagedisiodrie, addist tiaRifoRkapbbssibilé ,tobliflinhte ¢RBf deticatbdidigghabl y
and detachably with regard to said basic unit, conprising a drive base for
supporting pakdth@ahbtoPasuitiRhydidk RadMERRING LhlGadielg icdlcotivedtidnal: a 1
o di sk | oadi ng nmechani smTor noving said optical disk bidirectionally

between a fhhgéalPafl IRVAPRVE therdfofd pRidkiblaNd HrofiRNE RAS EkSengyksi de
the disk drive; a |loading drive nechani smfor driving said disk 1oading

mechani sm by;sg @il SyPHAR r&iuéiﬂgdtrﬁeﬁﬁﬁ%éf%@friotéf@u%eérith?leptﬁ‘éﬁrdﬁi{/é‘.nSf er
path swi tching nmechanismfor switching a drive power 15 transfer path of

sai d ggcond nmotor betpgeihdnidle) By @Rahgird 1HePAMBELLA SRsELdRPIhBHILI Ve

mechani sm and a path transferring "power to said pickup drive nmechani sm

wher ei n sai Spgxgti&ﬁ'oﬁiﬁﬁéggggﬁ@gﬁgg eﬁéﬁ‘ﬁé‘ﬁ{‘?/ RHEF L4 aaﬂéﬁ%ecgggﬁédlon

from anong a rst usage ently using said 2 o ICc unit

:ggi ?i zﬁglon %ﬁﬁgﬁi iﬁ%\%@? é@gfg{?‘i"fggiﬁgﬂ} !tﬂie N st Cifdihferdpick dgk S 8 the
data signal recording area of the disc 9 and the position of the optical
pickup 6 has been detected by the inside circumference detection

20 switch 7, it is possible to not eject the disc 9 from the disk drive and
continue reading or writing signals to the same disc 9. The number of
detectors or detection switches used in the disk drive can also be
reduced, and a lower cost optical disk drive can therefore be provided,

because the inside circumference detection switch 7 can be used to

25 detect if a disk has been loaded into the disk drive and if the disk has



3. An optical disk drive according to claim1 or claim2, wherein said
second notor conprises a notor rotatable in forward and reverse directions;
25 under the usage condition that said basic unit is solely 81 used, said
optical pickup is driven bidirectionally by rotating said second notor in a
first rotation direction and in its revéised direction; and under the usage
condition that said basic unit and said 5 additional part unit are built

wi th each other, by continuously rotating said second notor in a first
rotation direction, the nobile operation of said optical pickup, the

rai si ng andeameiampedpeandi dadigated detegtonsapised #moat eenvasdioralogésiat i on
of said optical disk are substantially continued in this order or by

cont i nuous|drivefaert thesesdé tectionopdrpasesrcan sherefaralbe ediminateéver sed to said
first rotation direction, these respective operations are substantially
continued in the revéfbedrdverset ibmset @0t e abdisk addve nacdmerdirg et adhisr der
to the above. 4. An optical disk drive according to any one of clains 1 to
3, wher ei n pmferrpdcédmbodimen tnisciesigard canpwisgsup deddlovar kor dhenbackg 15
an optical pickup, and a rack drive gear set conprising a plurality of
gears $or dendiofgheabdsé etlrougtk thednterimediatadiadee BOg winalz erotrusion
specific position farther to the inside circunference side after noving the

optical pi c8QP atahenfronsicad of thruirftermiedtatedoase89i ¢ngagesf a ichen dakarsl gnal
recording area of 2 0 the optical disk,
33 in the cam gear 30. As described above, this cam channel 33
comprises top and bottom horizontal channels 33a and 33c and a
diagonal channel 33b connecting these horizontal channels (see Fig. 24
10 to Fig. 29). The vertical position of the front of the traverse base 20 is
determined by what part of these three channels 33a to 33c the
protrusion 80P is engaged with, that is, by the direction and distance of
cam gear 30 rotation. The intermediate base 80 and the traverse base
20 therefore swing up and down pivoting around the back edge of the
15 traverse base 20 according to the direction and distance of cam gear 30
fotation.

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

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

used to swing the traverse base 20 up and down, and therefore to raise

25 or lower the turntable 5, and spin the disc 9 in conjunction therewith.



under the usage condition that said basic unit and said additional part
unit are built with each other, engaging said drive power transfer path
swi t chi ng nechani sm by noving said feed rack to this specific position at
the inside circunference side and thereby switching 2 5 second notor drive
power transfer path froma path to the ﬁ%ckup drive 82 nmechanismto a
path to the | oading drive nmechanism and switching said second notor drive
power transfer path froma path to the |oading drive nechanismto a path to

t he pickup drive nechani sm by noving from said specific position at the
insi de 5 circunf er encéNENgEd @%&e%ruégir&é“’% Btf%ﬁércé?@@”éﬁed%ségomuﬂi sk

and t hereby_di sengaging fromthe drive power transfer path sw tching
mechani sm Bg- Ak3 opifcdligdilse dre vROBIE dithgviishatheopeotusion gRP10f o 4,
wher ei n, under the usage condition that said basic unit and 1 o said
addi ti onal iphermediate hasen80) engagas the wash rdranneli I paevedp deam; hejteposed
i nside an opening in the drive base, and vertically sw ngabl y sugported
around one hkemdzemied edranngl s¥3a, thraughéhardiagonakehannel ddbvie B bottompri ses
thereon a cam gear di sposed near an other end side of the part base, said
cam gear hadvenzonial ohagne i3ds.
When the intermediate base 80 and the traverse base 20
are positioned as shown in Fig. 9 and Fig. 14, the protrusion 80P
engages top horizontal channel 33a, and the intermediate base 80 and
the traverse base 20 is held as shown in Fig. 6 parallel to the drive base
10 10 with the top of both bases substantially flush with the top of the
drive base 10. The disc 9 can thus be clamped and held level between
the turntable 5 and the clamper 96.
When the feed rack 40 moves more than a specific distance
forward as shown in Figs. 10 to 13 and Figs. 15 to 18, the cam gear 30
15 begins to turn, and the front protrusion 80P of the intermediate base 80
passes the diagonal channel 33b to engage the bottom horizontal
channel 33c of cam channel 33. This results in the intermediate base
80 and the traverse base 20 swinging down on the back end thereof so
that it is inclined to the drive base 10 as shown in Fig. 7. This
20 movement of the traverse base 20 also lowers the turntable 5 to the
same downward incline. As a result, a disc 9 can be drawn to a position
above the turntable 5 from outside the disk drive 1, or can be ejected
from above the turntable 5 to outside the disk drive 1, without the disc

9 or turntable 5 interfering with disc 9 loading or unloading.

25 When the traverse base 20 is thus inclined down from the



15 surface thereof a camchannel for raising and | owering said other end of
said part base; and said | oading drive nmechani 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 2 o an
outside gear teeth part of the cam gear ¢80 rotate said cam gear and thereby
raise or lower said other side of the part base. 6. An optical disk drive
according to any one of claims 1 to 5, wherein said part base is vertically
swi ngably supported relative to said drive base through said internediate
base, whi chdiive Dasd dfattedabepesiia pasigiopafthenposition shiwhighi tee Haent
JAhCACACA A LA AA AA AU A A AA ANLAA LA LCAA LA LA CA L ASL A @Q@AO@A A A
CAY. A A AA PTRLTASIONNSOR of tha intermediate. bast 80\ passeauhaudiagonal Ahapmel| . A. A
DA LCAAAAAA LA LCA LA LA AN A AL AAA A AU A LA L AU Ah. A{. A AU. AU. Ah. A
hMtkAQa . j ;33b and engages the bottom horizontal channel 33c of cam channel 33),
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causes the regulating rod 75s of the positioning rod 75 to move forward
guided by the guide slot 73s in the base 73b of rocking lever 73. Then,
as noted above, the regulating rod 75s fits into the positioning hole 83
in the intermediate base 80, and thus positions the traverse base 20 to

25 the drive base 10 through the intermediate base 80.
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motor 4, and cam gear 30 is turned further clockwise by way of

15 intervening loading drive gear set 61. The input gear 56A of tray drive
gear 56 does not engage the teeth 30g of traverse base 20, and is
positioned to the smooth part 34, in the states shown in Figs. 9 to 13.
Rotation of cam gear 30 is therefore not transferred to the tray drive
gear 56, and the tray drive gear 56 does not turn.

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

25 gear 56 and the tray rack teeth 55g engaged therewith.
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It should be noted that drawing the tray 55 from inside the
disk drive 1 to outside the drive, that is, unclamping the disc 9 and
ejecting the disc 9 from a signal reproduction state, is described above.
To draw the tray 55 from outside to inside the disk drive 1, the second

5 motor 4 is driven in the opposite direction by the motor control circuit
of the circuit board 2 so that the motor gear 4G begins to turn clockwise.
As a result, carrying the optical disc 9 into the disk drive 1, clamping
the disc, and preparing for signal reproduction are accomplished as a
sequence of actions.

10 As described above, a disk drive according to this preferred
embodiment of the present invention comprises a drive base 10 and
separate traverse base 20 to which a turntable 5 is assembled with the
traverse base 20 supported so as to swing up and down on the drive
base 10. By driving a single motor (second motor 4) continuously in a

15 forward direction (first direction of rotation) or opposite direction,
moving an optical pickup 6, raising and lowering the turntable 5, and
transporting a disc 9 can be accomplished substantially continuously in
this order, or substantially continuously in the opposite order. It is
therefore possible when loading or unloading a disc 9 to avoid

20 interference with the turntable 5 without moving the disc 9 up or down.
Unlike with a conventional disk drive, it is therefore not necessary to
provide a disk holder for lifting the disk.

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

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

25 operation whereby the traverse base 20 to which the turntable S is
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10 good operation of the component parts can be more stably maintained.
According to the above description, not only a mechanism

having a basic function for reproducing and/or recordihg a data signal
such as the optical pickup 6, the pickup drive mechanism and the
rotation mechanism of the turntable 5 or the like, but also the disk

15 loading mechanism for moving the disk 9 between the loading position
above the turntable 5 and the unloading position outside of the drive
are incorporated in one integral unit and as a result, the disk drive 1 is
configured, and the drive power transfer path of the second motor 4 is
switched between a path transferring power to the loading drive

20 mechanism and a path transferring power to the pickup drive
mechanism.

However, when the disk loading mechanism is not

necessary or the disk loading mechanism is configured as the exterior
mechanism, for example, in the case that the disk is set to and ejected

25 from the turntable by hand (for example, in the case of the disk drive of
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mechanism, and the second motor 4 capable of supplying drive power

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

25 Accordingly, for the usage corresponding to the above-



1098& () - 109%& ()- & 10%& ()- #109%& ()- 109%$& ()-bbb5cMcc|[:vU410 $
1098& ()- "109%& ()- 109%$& ()- L!I109%& ()- 10%& ()- 3
1098& ()-ccd@Yddd| [:vU410 0109%& ()- .$109%8& ()- , AOW& ()- *109%& ()-
(m 10%& ()- &10%& ()-dd-e8exeyeze{e~e| obU410 10%&' ()-10%$10$10%
0$10%8$& ()- 610%B& ()- 410%& ()- 21088B& ()--~eeeeef @|[:bU410 10%& () -
, 1098& ()- 109%& ()- |109%& ()- 1098& ()- YI0O%& ()-@Dfffffg|[:bU4l0
1098& () - 1098& ()- $10%& ()- 10%& ()- 109%& ()-
Y10%$&' () -9/ gXgggggzY8buU410 + 110%&R' ()-- )10%& ()-- ' 109%& ()--
1 $1098& () -describbdyit()sagd andaigl,(ds showhnhimhR]G. bQA e first7td GBE’ () -
5109%$& ()- 310%& ()- /3$109%& ()- /$10%& ()- g + '10%& ()-h
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on the traverse base 20. In the case that these gears have been already
built there, it is possible to easily detach the loading drive gear set 61
5 from the traverse base 20 by taking out the rotating shafts of the first to
third loading gears 62 to 64 from the shaft holes 62h to 64h of
respective shaft supporting boss portions 628 to 64S, respectively.
It is to be noted that the above-described first to third loading
gears 62 to 64 of the loading drive gear set 61 correspond to “a gear
10 mechanism (for engaging an additional part unit with the basic unit)”,
which is described in the present claims, and the shaft holes 62h to 64h
of respective shaft supporting boss portions 628 to 64S, which are
mounted on the above-described traverse base 20, correspond to “an
attachment portion (for attaching a gear mechanism detachably)”,
15 which is described in the present claims.

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

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

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

25 also not necessary, so that a trigger lever 71 and a lock lever 73 to be
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the basic unit UM) may kept to be attached to the traverse base 20 even
5 in the case of the usage corresponding to the first usage condition.
Then, an additional part unit is configured by each
mechanism and each part, which are not necessary for the usage
corresponding to the above-described first usage condition. In other
words, this additional part unit is provided with the drive base 10 for
10 supporting the above-described traverse base 20 swingably in a vertical
direction through the intermediate base 80, the disk loading
mechanism, the loading drive mechanism, the drive power transfer path
switching mechanism, and further, more preferably, a disk cramp
mechanism. This additional part unit is capable of being easily
15 attached and detached (put on / taken off) to and from the above-
described basic unit UM as being obvious from the above-described
detailed description of each mechanism and the corresponding
drawings.
The disk drive configured as described above is used as
20 alternatively selecting the first usage condition (see FIG. 50)
independently using the above-described basic unit UM and a second
usage condition (for example, see FIG. 1) for building this basic unit UM
and the above-described additional part unit with each other to be used
as one unit body. In other words, such a disk drive can easily choose

25 the usage that a disk is loaded by using the drive power within the drive
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5 configured as described above enables to very effeciently produce
various types of optical disk drives having different configurations.
That is, the above-described basic unit UM and the
additional part unit are stocked respectively in advance, and then, the
above-described basic unit UM is only supplied from among the stock
10 as the first usage condition in the case of producing the disk drive that
the disk loading mechanism is not necessary or the disk loading
mechanism is configured as the exterior mechanism such as the drive
disk that the disk is set in and/or ejected from the turntable by hand
(for example, a hop up type of disk drive) and the disk drive that the
15 disk loading mechanism is configured as the exterior mechanism (for
example, the disk drive provided with the changer for treating a
plurality of disks).
On the other hand, as described in detail according to the
present embodiment, in the case of producing the disk drive 1 in which
20 not only a mechanism having a basic function for reproducing and/or
recording a data signal such as the optical pickup 6, the pickup drive
mechanism and the rotation mechanism of the turntable 5 or the like
but also the disk loading mechanism for moving the disk 9 between the
loading position above the turntable 5 and the unloading position

25 outside of the drive are incorporated in one integral unit, as the second
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5 types of optical disk drives having different configurations, the unit UM
(namely, the basic unit) provided with the mechanism having the basic
function for reproducing and/or recording a data signal such as the
optical pickup, the pickup drive mechanism and the rotation
mechanism of the turntable or the like can be used as a unit for

10 providing the basic mechanism to the various types of optical disk
drives having different configurations in common with these disk drives.
This allows the management of the parts and the management of the
units to be simplified as compared to the conventional case, in addition,
it is possible to increase the productivity in the assembly process for

15 assembling the disk drive.

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

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

25 supporting shaft portion with the center hole of each loading gear fit to
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direction. However, the present invention is capable of being effectively
applied to the both of the case that the traverse base 20 is directly
supported against the drive base 10 and the above-described prior art 2
10 and the case that the disk 9 is so-called CD.
In this way, the present invention is not limited to the
above-described embodiments, and it is a matter of course that the
present invention may be embodied in other specific forms or may be
modified in design without departing from the spirit or essential
15 characteristics thereof.
As described above, according to the optical disk drive of the first
invention of the present application, the basic unit configured as a
result that the turntable, the first motor for rotationally driving the
turntable, the optical pickup, the pickup drive mechanism, and the
20 second motor capable of supplying drive power to the foregoing pickup
drive mechanism are mounted on the part base is provided with the
drive base, the disk loading mechanism, the loading drive mechanism,
and the drive power transfer path switching mechanism and an
attachment portion for attaching a gear mechanism detachably to

25 engage the additional part unit configured detachably with respect to
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5 described basic unit and the usage condition for building the basic unit

and the additional part unit with each other. Accordingly, in the case

that the disk loading mechanism is not necessary or the disk loading

mechanism is configured as an external mechanism, the optical disk

drive may be used only under the usage condition that the above-

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

In other words, upon producing various types of optical disk

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

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

In addition, the optical disk drive according to the second

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

In other words, upon producing various types of optical disk
drives having different configurations, it becomes possible to use the
above-described basic unit as a unit body that is provided with a

20 mechanism having the basic function for reproducing and/or recording
the data signal such as the optical pickup, the pickup drive mechanism
and the rotation mechanism of the turntable or the like in common with
various types of optical disk drives, so that it is possible to simplify the

management of the parts and the management of the units, and further,

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

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

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

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

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

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

25 optical pickup, the raising and lowering operation of the turntable, and



*1098& ()- (1098& ()-!jvua1o! :!11098& ()- ,1098& ()-10$10$10$ 9$10%8& () -
61098& ()- 4 10%8& ()-j AT|[:vU410! 9$10%& ()- 9! 10%8B& ()- #109& ()- |
81098& ()-  10%& ()- M1098& ()- @[:vU410! 9 10%& ()- F% 1098& ()-
@& 1098& ()- 9! 1098& ()- 3109& ()- , 9! 1098& ()-b;t|[:vUusio!
L3F1098& ()- F1:!1109%8& ()- @$10%& ()-76- 1 10%& ()- F+9! 10%& () -
@M 1098& ()-t?@BEvVU4A10! b#1098& ()- 10%R$&&' ()-10$10$10$ LI$10%&' () -
F7M 1098& ()- @109%& ()-Wy|[:vU410! b ' $10%& ()- $109%8#&& () -
$10% $r& () - $10%R$&& ()- $10%SW&' ()- SH10%R$&&' () - 3M/U410! YY" 1098&' () -
1096& () - 10dssnodileiopsrativrsod tes disk pre capabbamgikeing pegforveddsy one v
el -""|[:vU4al0! Y +310%Q Q& ()- :$10%CCE () - :$109%#>& ()-
s$10% " & ()mosenidrg the diskodgige may egeptrated $ustwa rgotorspngengly,
z1098& ()- 109& ()-10$10$10% .+$10‘V$&'/é62‘- ' o
+$10%/$V&' (thiseveimiotoy phdvibwel fitst mbtasdasHitajionallgideisigig the turmabds’ () -
C$10%p#>& () - V $10%$+& () - " $10%="4& ()-)))J******| obU410!
109%$&' () - 10[t0athet wosds,(3ftemtieOsabizgg (he nuanbes&f ()sed motors, the
"$10W/SV& () -*++, {--.|[:bUsLO!l |:S10W/SVE ()- !:$LOUHQE ()-
$10% $5& ()eorififiitdkiogt 0F the @iv@viscmpyre sim@lifietiidnd the/fq06rxi16 halhaor
4109%& ()- 109%& ()-10#10#10# . $10%t& ()- . $10% $ & ()-
- 1098& () - lefledck? 8oRkfitwiiBnal elenadScApable! dfléRg(gbtaindd Md'e( Stably.
3109& ()- Y

In addition, according to the fourth invention of the present

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

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

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

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

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

25 is transferred from the loading drive gear set so as to rotate the cam
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in this case, the intermediate base is swingably supported in the
vertical direction with respect to the drive base, and the above-
described part base is supported with respect to this intermediate base,
so that it is possible to support the swing operation in the vertical

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

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

accordance with the rotation of the turntable.

INDUSTRIAL APPLICABILITY

25 As described above, according to the optical disk drive of the
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such as the optical pickup, the pickup drive mechanism and the

5 rotation mechanism of the turntable or the like can be used in common
with various types of optical disk drives, so that it is possible to simplify
the management of the parts and the management of the units, further,
it is possible to remarkably improve the productivity in the assembly
process for assembling the disk drive. Therefore, the present invention

10 may be preferably applied to an optical disk drive for recording the data
signal to the optical disk as a data storage medium, for example, such
as so-called CD or so-called DVD or the like and Jor for reproducing the

recorded data signal.
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reading a data signal recorded to said optical disk; a pickup drive
mechanism for moving said optical pickup bidirectionally between the
inside circumference side and outside circumference side of said optical
disk; and a second motor capable of supplying drive power to said
10 pickup drive mechanism are mounted on a part base;
wherein said basic unit includes an attachment portion for
detachably attaching a gear’ mechanism for engaging an additional part
unit to said basic unit, and said additional part unit comprises a drive
base for supporting said part base movably or swingably in a vertical
15 direction; a disk loading mechanism for moving said optical disk
bidirectionally between a first position above the turntable and a second
position outside the disk drive; a loading drive mechanism for driving
said disk loading mechanism by a drive power of said second motor;
and a drive power transfer path switching mechanism for switching a
20 drive power transfer path of said second motor between a path
transferring power to said loading drive mechanism and a path
transferring power to said pickup drive mechanism.
2. An optical disk drive having a basic unit, which is configured
as a result that a turntable for rotatably supporting an optical disk; a

25 first motor for rotationally driving said turntable; an optical pickup for
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between a first position above the turntable and a second position
outside the disk drive; a loading drive mechanism for driving said disk
loading mechanism by a drive power of said second motor; and a drive
power transfer path switching mechanism for switching a drive power
15 transfer path of said second motor between a path transferring power to
said loading drive mechanism and a path transferring power to said
pickup drive mechanism,;
wherein said optical disk drive can alternately select a usage
condition from among a first usage condition independently using said
20 basic unit and a second usage condition for building said basic unit and
said additional part unit with each other.
3. An optical disk drive according to claim 1 or claim 2,
wherein said second motor comprises a motor rotatable in forward and
reverse directions;

25 under the usage condition that said basic unit is solely
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5 additional part unit are built with each other, by continuously rotating
said second motor in a first rotation direction, the mobile operation of
said optical pickup, the raising and lowering operation of said turntable,
and the mobile operation of said optical disk are substantially
continued in this order or by continuously rotating said second motor
10 in a direction reversed to said first rotation direction, these respective
operations are substantially continued in the reversed direction to the
above and in the reversed order to the above.
4. An optical disk drive according to any one of claims 1 to 3,
wherein said pickup drive mechanism comprises a feed rack for moving
15 an optical pickup, and a rack drive gear set comprising a plurality of
gears for driving said feed rack,
said feed rack being movable to a specific position farther to
the inside circumference side after moving the optical pickup to an
inside circumference edge position of the data signal recording area of
20 the optical disk,
under the usage condition that said basic unit and said
additional part unit are built with each other, engaging said drive power
transfer path switching mechanism by moving said feed rack to this

specific position at the inside circumference side and thereby switching

25 second motor drive power transfer path from a path to the pickup drive
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thereby disengaging from the drive power transfer path switching
mechanism.
5. An optical disk drive according to any one of claims 1 to 4,
wherein, under the usage condition that said basic unit and
10 said additional part unit are built with each other, said part base is
disposed inside an opening in the drive base, and vertically swingably
supported around one end thereof relative to the drive base;
the drive base comprises thereon a cam gear disposed near
an other end side of the part base, said cam gear having on an outside
15 surface thereof a cam channel for raising and lowering said other end of
said part base; and
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
20 an outside gear teeth part of the cam gear to rotate said cam gear and
thereby raise or lower said other side of the part base.
6. An optical disk drive according to any one of claims 1 to 5,
wherein said part base is vertically swingably supported

relative to said drive base through said intermediate base, which is

25 located between said part base and said drive base.




