; €3e0P| OMBNn6( T| Optical disk drive BACKGROUND OF THE I NVENTION 3 0 JUL
2003 The present invention relates to an optical disk 5 drive, also

referred to hergj Waae a disk drive, for recording a data s3@gnsL 2003
and/ or repr oduolm&mwi@’@m‘ﬂiygnal recorded to an optical disk, also referred
to herein as si , used as a data storage nmedium A Conpact D sc
or CDis exenplary *6%003Ych data storage media. 10 A disk drive typi cal of

those related to the present invention has an opening on the front panel

t hr ough mhichHmHGMEWWwM |opens and closes. After the tray is opened and a
di sk is | oade | WMray, t tray. i ut tically closed, that is,
retracted into the disk 15 dH\Aﬁh%ﬁ%ﬁiLﬁh%%b&ngQMen a disk is loaded into
this type of disk &rive it is held between the turntable and a cl anp and
driven at a specific rotational speed so that data signals recorded to the

di sk can be_read by the disk drive, that is 20 recording or reproducing
appar at us, %ﬁ?$ﬁ%o NP QH SEErQFVEN?Ipyr exanpl e. More specifically, signals
are recorded to tracks within a specific area of the disk, and a %gﬁical

pi ckup for signal reaﬁ?ﬁgpF§sﬁPﬁvéﬁzﬁﬂﬁiQﬂrﬁf%?ﬁ?%et?rQEkog&d s 5% he

desireg sigpal so Lhal the desired signal, 25 cap be reprodyced, 3.0 JUL
recording a data signal and/or reproducing a data signal
recorded to—an optical disk, also referred to herein as
simply a disc, used as a data storage medium. A Compact
Disc or CD is exemplary of such data storage media.

10 A disk drive typical of those related to the
present invention has an opening on the front panel through
which a disk tray opens and closes. After the tray is
opened and a disk is loaded onto the tray, the tray is
automatically closed, that is, retracted into the disk

15 drive to a turntable.

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

20 recording or reproducing apparatus, during a read operation,
for example. More specifically, 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

25 can be reproduced.



2 This type of disk drive has three basic operations that require drive

not or power: (1) disk |oading whereby the tray is driven in two qgrﬁgkm S
bet ween a di sk | oadi ng/ unl oadi ng position outside the disk driv@ H iIch 5
a disk can be placed on or renoved fromthe tray, and a | oadi ng/ unl oadi ng
position inside the disk drive at which the disk is | oaded to or unl oaded
fromthe turntable; (2) disk driving whereby the turntable is driven to
spin a disk; and (3) pickup driving whereby an optical pickup is 10 driven
primarily between positions at the outside circunference and inside

circunference of the disk. Typical disk..drive ccording the rel ated
art have al so used se%;lrigte %%rs? tha?l?g, td'%r'lee?a i nrg?gi dlt}gjlrer?ot Ong,SlgS
the drive squrce.f t hr ee .oper.at.jons. Thi s prople f needin

t hree notor Spﬁégtﬁghsi gﬁ%}% %&&uésrsegd{%y‘}ea n&?ts%rsp}?g;"f/eelf' (g:#)jskénjd?olfv S’a‘ggng
taught in Japanese il del, Lai d- Qpen. Publi cat.i.on . 3-49682. .This
di sk playerwﬁsaﬁcgd%% et%éﬁggf 0 ﬁ%ﬁﬁﬁ%ﬁi&%ﬁnéﬁ?ﬁ %f?ﬁéfb?$¥ﬁe?s§ %%F i ng
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0 2% oA gy 61 paobgot el UL N ELLEU RO RIS 1)
Tt ng t e S FELPHAS  RAFREVCEHES i 10 (U O Eue MR eBTE F e
2 1, RIS L] 8 Sk SeheeTin ) SRl chochisBoiA sty er,
09,36° [ucoughle GWELpa: 5k ptlam s ORI0, o CIUEK el plgy |

the chucki ”&}B%ﬁh‘%e‘i@ﬂcre%%fdei%’%qci@ﬁﬁsr‘é‘{fr&f{xgéélIe JithLeking plate is

rotated up o own according to the k 15 ng and unloading timng to

ei ther clanp the di SkT}@ithq UIGH ot £y 08 LOcbELeAGE tbNendl She1 dd/Cart

construction and operafing the conmponent parts are thus quite conplicated

and_di sadvama@ae%li%owiﬁéweaeé.@gs&agg ;ddwﬂé,yiﬂga@lr&g? CRRS UGld AP digh

achi evi ng good stabl e operation. urthernore, all drive parts other than

the tray angdoasse¢i akedndr h¥8 vy SR &l shdyouiiad Ypdha fdned chassis
in this conventional disk drive. In addition, these parts are rigidly

attached or supportedy@Rst he,f et ChasSi Snebaifgl etllee aN¥otBRECT ,wad10CK,
or vibration to 25 which the disk player is expoSed is also transmtted 3

0 JUL 2003 gadihgelly abiue@ssha biyxad Ghasyimydr g siardause ) i daught
attached drive partS. These parts are thus easily susceptible to mjor

damage. Thi §nd©§'¥aaﬂets§ U'ﬁ_Q'letglr _@Io@ieia(i)é&@-a?ﬁw&’mmrtaft@.%ﬁﬁ@fo t 49w ng
the durability of 5 the disk drive to the effects of external forces, that
i's, resistamggst @iskOGK &fek Vi-baakt@Nthe number of required motors to
two, that is, driving a single loading motor in forward and
20 reverse directions for disk loading and unloading, disk
chucking, and pickup drive.
A disk drive according to the related art
typically comprises a case and a chassis essentially

integrated with the case, a turntable fixed to the chassis,

25 and the drive motors. That is, because the vertical



Ri gid attachnent of these conponents to the fixed chassis also nmakes it
necessary to extrenely precisely position these conponents rel gtd vg t@ each
other. Extrenely 10 high precision is therefore required in both 6 #tlB
manuf acture and assenbly. Wien the need to nmass produce these conponents is
considered, this need for extrenely high ﬁrecision i s di sadvant ageous with
respect to increasing productivity. 15 Considering these problens of the
related art, the basic object of the present invention is therefore to
provi de an optical disk drive whereby the nunber of notors used can be
reduced, construction can be sinplified, durability and resistance to shock

and vi br at i BRS£5A°Be 50 thgpr AR B oBlitePvi thec s ske MUK ReedieYedass
production. SUMVARY.OF THE | NVENTI ON To achi eve this object, an optical

di sk drive ¥8Yhi€BldVnioroddski topdihse ndbrunlinadisdit rRNITQRRE a

3 0 JUL 2003 5 turntable for rqtatably supportin n qptical disc, an

opti cal pickﬂBng?rﬁPFFint (ﬁ%%i?ﬁ Eﬁbfg'aﬁno Erof s ENotShIMRERM t he
turntable or reading a data sjignal recorded to, the optical _disc, a pjckup
1 ve: mechaliPeReT JEHGHIAY 5 LA bpTRes 15 kU Of dPPEELEBALY] JPo@aReh | he
i nside_circunference, side. and, outside circ erence side of the optical

di sc, and agaig aWBaHﬁﬁggﬁﬁghgﬁi%ﬁFf Prﬁﬁﬁ%ﬁ%‘an optical disc

bi di ti Iy bet first iti t_which th ical di ' b
the turntable, and a Botamdt T IRT 1 FOR 40 ireh THo BRPKCAr GREFatore
tside the disk,dri first npri si b f f the disk

i ve, and BSELORY Hose tbEpALeE HOMIHE Feadnot? THEF sbcoNd Rsd | s
ted t i ticall | ati t.o, the first b , d h

di sposed. t HEPRYSHEARREL 5P EERTE - afttea Fieks PoTSI ot ZGTRET o

driving the turgtablet an tge oghical pi ckup andggjpku drive nmechani sm

Di sposed on®Fhe%P1Pst &G or “8ecShE bagE Yar EOVENELdi 7S dritve Yrec i for

forvedd anataberEekeatel bR e, e, “ahsh v bRrpy B ssreBlo e sk ng
dri hani d_pi,ck dr,i. hani dr.i f h
avi 1 ohi ng. ERRANREnP ROy SEPERRMEg Fne P dr B BaT S rn s g et P
Sochani om SRAPBLEEED. By NCARERSLE’ L0 ARV Ehel &ty | CRELTES YRRl At
30 L 200 i i i j i Si ,

I owe? iUng t hgh$upr%tlﬁ%bﬁ%’g{g);hggg%vﬁaé{ '? 8%%? ?ggarlftgglk“sog) eﬁﬁg%%{cg%%jé?gn?{héﬁ y

cont i nuousl| thESHRﬁT‘ég?Egi 4l Fotated ip g%/r A bt “gﬁégﬁcﬁﬁéoﬂg. [E?xteordiskbe

continuously in a rection ati1ons ese opérations can

DL Tofg g Lo atg eketee cenuebne-suiska Al ook o

first directhonfrnt@bdll 0 to 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.

20 Furthermore, all drive parts other than the tray
and associated drive system are also provided on the fixed
chassis in this conventional disk drive. In addition, these
parts are rigidly attached or supported on the fixed

chassis. As a result, any impact, shock, or vibration to

25 which the disk player 1s exposed is also transmitted



A separate second base is thus supported on a 10 first base such that the
second base can nove or swing in a circular path vertically rehqfiﬁg h% t he
first base. A single notor (the above-noted second notor) can alsd &
driven continuously forward (in a first direction of rotation) or in the
opposite direction to nove the optical 15 pickup, raise or |ower the
turntable, and nove the optical disc substantially continuously in this
sequence, or substantially continuously in reverse direction in reverse
sequence. In an optical disk drive according to a second 20 aspect of the
present invention, the second base is disposed inside an opening in the
first base, SARECFSYsubFoORt ddsofingd | eheanlswityy e i KFAFEQUSI VBiIHRLY
around one end thereof relative to the first base; the first base conprises
thereon a cahtgehrddi HOSERI nBaFtehe OfRIC enBaXESsi RYDf thissecemsibase,
sai d cam gear having on an outside 3 0 JUL_2003 surface thereof a cam
channel forSBaFSPREPARD FBWERRADT ancdPRE8R - entibf tARSEERoNkS bdherafRES he
| oadi ng drive nmechani sm has a | oading drive gear set containing a plurality
of gears inBLaaPrHgNLaErARS Withutegesct fite WRIPW Y Hdie syl ®f the
Ioading drive gear set engages an outside teeth part of the camgear to
rotat et he EBf Gé8K SFdvendiehRe £5keeks| aherxisraadt Kor ceisde Rtk nes.
second base. In an optical disk drive accqording to this aspect, 10 the cam
gear is rot ZEE4SHFRARI $&@ FHREN ErdnyidrAdd%r-om the | oading drive gear set,
and the other end side. of the second base is raised or lowered_ in _,
conjunction with cam B§édrYr §EERCORCNAs OF LheFe camEnsitchd b i %8ing
up or down tg the first base pivating around the one end sjde of 15 the
second baseChPESAf o"&?%alm%ﬁ%( drti vBe588§edVngtPo et eRel us RFac e he

present invention, the profile of the outside %ger part of the caqégear as
seen in | ongPELEFRAI tRESE GATPONERTEr e td S éﬁﬁ?béﬁﬁ#ﬁb ERFFELY Thi s
arc f blomshzoha at h ,of, vertj cal circglar notiontégou h mg%%g t he fi nal
out put °gear ROFN hBTEGHFIRG drive GREFEILFe: r FARAW T coﬁ?un c8n WA he
swi ngi ng novenent of the second base. In this case the final output, gear of
t he | oadi ngmappgécgﬁﬁﬁ §aé1‘fp8§isFF®ZVy e"% .ez_htenen%ﬁ sit®e PREF [5%9‘1‘%?9 25
the cam geawr:h\é\@gn éohzgpgﬂenn Is Ol.{tspu}:ogggcr:le%\émd?gstﬁj 5 Ogle%%vmfor eXtremely
high precision is disadvantageous Wwith respect to
increasing productivity.
15 Considering these problems of the related art,
the basic object of the present invention is therefore to
provide an optical disk drive whereby the number of motors
used can be reduced, construction can be simplified,
durability and resistance to shock and vibration can be

20 improved, and ©productivity can be improved in mass

production.

SUMMARY OF THE INVENTION
To achieve this object, an optical disk drive

25 according to a first aspect of the present invention has a



3 0 JUL 2003 8 in conjunction with the sw ngi ng novenent of the second
base. In an optical disk drive according to a fourth aspect of Qaeﬂﬂr&@Bnt
i nvention, a protrusion is disposed 5 to said other end side of the second
base, and this other end side of the second base is positioned vertically
as aresult of this protrusion engagi ng a_camchannel in the camgear. 2n
this optical disk drive, vertical positioﬁing 7.0 of the other end side of
the second base to the first base is reliably determ ned by engagenent of
the this protrusion and cam channel. In an optical disk drive according to
afifth as resent,_invention, the disk |oadin chani sm 15

conpri ses 2%5% gBﬁESegﬁﬁarr?EﬁL?ﬁ ¥irﬁFRQﬁF?%%@ISﬁlmﬂfggcgﬁdigﬁsfs pfRced.
Firat base, SPRECAd: BB PeEPepHFLIGNS Mo SAT G e (REATH) THGe
base has poSPLRSERS SRuRG CaSHiABHY S MeAtiihet S40F AT BT CRTCRTaRa
dri ve mechanPomitorgpibeel s BEga (R LABFB O T (RECBRErel Frc Rty g o
25 racg dri )éﬁegegibt:stgglcoggrcik%ipngb%.dq_lruerc liiotr}/alcfy g%aertswefeor{ tl'?eo i]nUsLicggog
circumference side and outside circumference side of the
optical disc, and a disk loading mechanism for moving an
optical disc bidirectionally bethen a first position at
which the optical disc is above the turntable, and a second
10 position at which the optical disc is outside the disk
drive, a first base comprising a base frame of the disk
drive, and a second base separate from the first base. The
second base 1is supported to move or swing vertically
relative to the first base, and has disposed thereto the
15 turntable and a first motor for rotationally driving the
turntable, and the optical pickup and pickup drive
mechanism. Disposed on the first and/or second base are: a
loading drive mechanism for driving said disk loading
mechanism; a second motor that can be driven in forward and
20 reverse directions for supplying drive power to the loading
drive mechanism and pickup drive mechanism; and a drive
power transfer path switching mechanism for switching the
drive power transfer path of the second motor between a

path transferring power to the loading drive mechanism and

25 a path transferring power to the pickup drive mechanism.



9 driving the feed rack. After noving the optical pickup to an inside
circunference edge position of the data signal recording area o8 0t 2003
optical disc, the feed rack can be noved to a 5 specific position farther
to the inside circunference side of the disc. By noving to this specific
position at the inside circunference sidegand engagi ng the drive power
transfer path sw tching nmechanism the second notor drive power transfer
path is switched froma path to the pickup 10 drive nmechanismto a path
transferring power to the | oading drive nmechanism By noving fromsaid

P Nty POTHON B8 of}S! RV WY CRER 1200 LANDP OUtBlding or

circunference side of the disc and 't hereby di sengag

transfer patlr&w%gﬁi?fd;ir#}ga L5 tQﬁdSﬁB%&g”%%r ﬁnfkalvedp&ﬂeéaﬁraesfer

path is swtche a path transferring powdr to t oadi ng drive

rochen oI gkl e ek aAuRatey ok Beria kuB Cbue BEIBAT phr

this optical disk drivethe drive po rans pat

can be aut onftiGald Yerd miﬁ&eﬂoeéracbﬁ%tihho@fs1tthnf %dfiﬁﬁeﬁgi‘ie{?ﬂi f

this specific position to the inside circunferencCe si of t I sk after

nDVingEihe‘Hﬁifﬁ%aﬁ&&%€ptﬁgséndﬂ@%é%idﬂgc%@ﬁeﬁgnﬁ%f¥g¥ﬁé3 f@erg@é§5ﬁ

signal recording area of the optical disc, and again when the feed rac

g})vest BOTUffﬁin%Océﬁfgpﬁﬁief%eﬁgéﬁ%% td Qfudvar sl Hea Qe 81 8¢ CHREUARSHENG LI de
driving the second motor continuously in reverse of this
first direction of rotation.
A separate second base 1s thus supported on a
10 first base such that the second base can move or swing in a
circular path vertically relative to the first base. A
single motor (the above-noted second motor) can also be
driven continuously forward (in a first direction of
rotation) or in the opposite direction to move the optical
15 pickup, raise or lower the turntable, and move the optical
disc substantially continuously in this sequence, or
substantially continuously in reverse direction in reverse
sequence.
In an optical disk drive according to a second
20 aspect of the present invention, the second base 1is
disposed inside an opening in the first base, and is
supported so that it can swing vertically pivoting around
one end thereof relative to the first base; the first base
comprises thereon a cam gear disposed near the other end

25 side of the second base, sald cam gear having on an outside



In an optical disk drive according to a seventh aspect of the present
inventien, a regulating rod retractable fromthe other end side 3§ §liispmged
to the 5 second base, and a positioning channel that can be engaged by this
regulating rod is disposed in the first base. The feed rack engages the
regulating rod when it noves fromthe onegend side to the other end side of
t he second base and reaches a specific position) The regulating rod
protrudes 10 fromthe other end side of the second base and fits into said
posi tioning channel when the feed rack noves further toward the other end

side after ena3aiced tHerd®OULathig diithndiheteby rp9siihigoning Imﬁﬁqfnanbase
to the first base in a |ateral direction perpendicular to the direction of

feed 15 racktheadveknd Nokhi $hept keabnd skadel;Veanthethegul 8bHRfg! 0driise
driven to project fromthe other end side of the second base as“result of

the feed raghcMaviRe beywand A sRafls RESidd ONgdfr t hge Ot hesnendy shge. s The
regulating rod thus 20 fits into the positioning channel in the first base,

and t her eby delr@niitkes £ Nped & e1Rb1888hET N AhalihegranG hase 1t B &i rst
base perpendicular to the direction of feed rack travel. 1n an optical disk

drive @&ccor diinglt @uihiel HHdy 26f aspeclogliihe iR Hed N\VEAY | Ogadds §aM
gear conprises a u?po J%{é 2003 11 hook parFGproj ec'?alt ng to théem%u?si de, and

the second bageidRMideds Pird &8I kaee ddiereodr at6urved tehamel cargebel to
an outside part of the camgear. The hook part engages this curved channel

to positionahke tyanal; basesko drheidusst saiBasardr theddi pectiman obcbdred
rack travel.
base.
In an optical disk drive according to this aspect,
10 the cam gear is rotated by drive power transferred from the
loading drive gear set, and the other end side of the
second base is raised or lowered in conjunction with cam
gear rotation. As a result, the second base is swung up or
down to the first base pivoting around the one end side of
15 the second base.

In an optical disk drive according to a third
aspect of the present invention, the profile of the outside
gear part of the cam gear as seen in longitudinal section
is an arc or a line approaching said arc. This arc follows

20 a path of vertical circular motion through which the final
output gear of the loading drive gear set travels in
conjunction with the swinging movement of the second base.

In this case the final output gear of the loading

drive gear set positively engages the outside gear part of

25 the cam gear when the final output gear swings up or down



As a result of the cam gear hook part engaging this curved channel, the
second base is positioned to the first base in the direction of JFeeLr 200k
travel. In an optical disk drive according to a ninth 10 aspect of the
present invention, a elastic danping nmenber is disposed to a support part
for supporting said one end side of the sgcond base to the first base, and
to a support part for supporting the camgear to the first base. The second
base is thus supported in a floating state on the 15 first base within the
range of elasticity of the danping nenbers. The second base is therefore

ioat on tha% oed Bietion (e hodd Srtlind oneBiRt S0PTRue Lrsfofdr ©

t he danpingbg%gbers. Q her objects and attainments together with a fuller
under st andi ng~of the invention will becone apparent and appreciated by

f i he foll Qw d .i_pti on, and cl.ai ken. | ' i ith
EEAWNGSQ”Etyt ng_ 25 d?\éfm”a%@sﬁi%ﬁ'g‘%é' %%os%l%%“ﬁ%f%ﬁﬁﬂ%ﬁf&%ﬁ t
ig. S r s . Vi ew, 0 e
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are enlarged views arts is a plan view of

traverse baggand friye PRsesabohlte utd cal ghskedbhyg AW da116 %s

result of this protrusion engaging a cam channel in the cam
gear.
In this optical disk drive, vertical positioning
10 of the other end side of the second base to the first base
is reliably determined by engagement of the this protrusion
and cam channel.
| In an optical disk drive according to a fifth
aspect of the present invention, the disk loading mechanism
15 comprises a tray drive gear for driving the tray on which a
disk is placed. When the second base swings downward to a
specific position relative to the first base, the outside
gear part of the cam gear engages the tray drive gear.
In this optical disk drive, the tray is driven
20 after the second base has positively swung down from the
first base.
In an optical disk drive according to a sixth
aspect of the present invention, the pickup drive mechanism
comprises a feed rack for moving the optical pickup, and a

25 rack drive gear set comprising a plurality of gears for



Fig. 6 is typical support stru drive base; 15 Fig. 7 is showi ng the
traverse Fig. 8 is a partial side section view showing a cture Rdl dUhgzwa'ue
traverse base to the a typical partial side section view base inclined to
the drive base; an enlarged vertical section view of the floating bushing
fit to the traverse base; Fig. 9 to Fig. 13 are a sequence of plan views 20
showi ng the operation of a drive nmechanismin the optical disk drive shown
in Fig. 1; Fig. 14 to Fig. 18 are a sequence of enlarged plan views show ng
the drive power transfer path switching operation of the drive nechanismin

the optical di,sk driye 25 shown.in Fig. 1; 3 0 JUL 2003 13 Fig. 19 is an
enl ar ged pl S 1ViEd Q%S\M ﬁ&‘fﬁ@%gage?rent of the tray and tray gri ve gear;
Fig. 20 is a plan vie f the optical ,disk drive with the tray stored
inside the drive; 5 FFg.Lte¥1 PEVINg| ahhGi PbtCihe RigtkwRal t@ S0 {989 h
the tray noved outside the drive; Fig. 22 iLs . an enlargedq plan view show n
the di sk ol GFHEEREERSRI sSMET PRE SHomtaPEdithe dirba: stegaloorecosdiegt on
view through line Y23-Y23 ipn 10 Fi.g. 22;, Fig 24 is a plap view of the cam
gear of Lhi8TaA AE MR heaF: 61955 the, e sadk 6Rny PENTONBUGP | Fno
Y25Y25_.in Fi % 2%;. 1S Fi.g:.. 26 %s 1;3}\si dﬁPSﬁﬁti Qn Vi ew throu line Y26Y26 in
Fig. 22 FiGPesPIS ROSitdd Qe F oA ebPt iPSudhshidte O PN, SHAS
Fig. 28 is a_si,de section_yviewthrough |jne Y2820 .Y28 in Fig., 24, .Fig 29
is a parti anvet?'l‘? céﬁsgecﬁyonm&)/yéﬁ/gsﬁ:o% Jﬁglfhgﬁ%&tﬁcpr%?#gl%? fite glé%
gear; Fig. 30 is a plan v%ew of the, feed rack of t.he dr'hve gechanism 25
fig. 31 s AMStAE SELETURICTEUFS THAST iy sngaging "the” dFive" poner

transfer path switching mechanism, the second motor drive

power transfer path is switched from a path to the pickup

10 drive mechanism to a path transferring power to the loading

drive mechanism. By moving from said specific position at

the inside circumference side to the outside circumference

side of the disc and thereby aisengaging from the drive

power transfer path switching mechanism, the second motor

15 drive power transfer path i1s switched from a path

transferring power to the loading drive mechanism to a path
transferring power to the pickup drive mechanism.

In this optical disk drive the drive power

transfer path of the second motor can be automatically

20 switched as a result of the feed rack moving to this

specific position to the inside circumference side of the

disk after moving the optical pickup to an inside

circumference edge of the data signal recording area of the

optical disc, and again when the feed rack moves from this

25 specific position toward the outside circumference side of



3 0 JUL 2003 z4 through line Y31.-Y31 in Fig. 30; Fig. 32 is a back view of
the feed rack; Fig. 33 is a section view of the feed rack througd UUbe03
Y33-Y33 in Fig. 30; 5 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 |ever
through line Y35-Y35 in Fig. 36; Fig. 36 i a plan view of the trigger

| ever of 10 the drive nechanism Fig. 37 a vertical section view of the
trigger |lever through line Y37-Y37 in Fig. 36; Fig. 38 is a plan view of a
rocker | ever of the drive nmechanism 15 Fig. 39 is a side view of the
rocker |eve hthrgu h line Y39-Y39 in Fig. 38; Fig. 40 is a side view of the
rocker |evelPEhf Egh line Y40-Y40 in Fig. 38, Fig. 41 is a side view of the
rocker | ever 20 through Line Y41-Y41.in Fig.. 42; Fig..92 is a _plan view of
the rocker |ever of th8 &R WPHEAaNALIRHE SFdVeE gafc%gqusn% E?dé‘ \ﬁee‘(ﬁrbtf%the
rocker | ever througgﬁéine Y43-Y43 in Fig. 42t‘25 3 0 JUL iogg 15
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drive base J0cagohe astal | Ald oBeREZe Y A" 1O BRBERNS bbe! T Ve
reaches a specific position. The regulating rod protrudes
10 from the other end side of the second base and fits into
said positioning channel when the feed rack moves further
toward the other end side after engaging the regulating rod,
thereby positioning the second base to the first base in a
lateral direction perpendicular to the direction of feed
15 rack travel.

In this optical disk drive, the regulating rod is
driven to project from the other end side of the second
base as result of the feed rack moving beyond a specific
position to the other end side. The regulating rod thus

20 fits into the positioning channel in the first base, and
thereby determines the lateral position of the second base
to the first base perpendicular to the direction of feed
rack travel.

In an optical disk drive according to an eighth

25 aspect of the present invention, the cam gear comprises a



t he support base for supporting the major part of the disk drive's drive
mechani-sm The overall shape of the drive base 10 is a substantiggjw Egﬁ&{e
frame when seen in plan view. The 20 traverse base 20 is assenble t8
internal space 10H in the drive base 10. It should be noted that the drive
base 10 and traverse base 20 correspond rgipectively to the first base and
second base in the acconpanying clai ns. A disc used as the data storage
medium such as a 3 0 JUL 2003 16 Conpact Disc (CD), is placed on a tray
55 in this disk drive 1. The tray 55 transports a disk placed thereon
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i nsidegthe di.gk dri el fsthe oq,?%rplfé adp Exeix;eif' de in Figs. 1 and 2)

is hereafter referre to as t ront o e drive and the side of the
drive 1 to which the i r e
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and bottom ehithe dijaef dn@snseenthl Hdddnd @5‘:? 295 ‘?.éﬂ 2R &ffLregd to

hereafter as the top and bottom sides.” A palr rlg l'eft traverse

base SUPPOT ieisudnakl lis Wrapengbotaidd G Iged ddacbaglyef the drive base
10, that is, at the top right in Fig. Fig. 2. A25 notch 21 is forned
at each back corner Oﬁnihgthﬁﬁﬁkﬁﬁ.bé§§k drive according to a ninth
10 aspect of the present invention, a elastic damping member
is disposed to a support part for supporting said one end
side of the second base to the first base, and to a support
part for supporting the cam gear to the first base. The
second base is thus supported in a floating state on the
15 first base within the range of elasticity of the damping
members.
The second base is therefore not rigidly
supported on the first base, but is instead supported so as
to float on the first base within limits determined by the
20 flexibility of the damping members.
Other objects and attainments together with a
fuller understanding of the invention will become apparent
and appreciated by referring to the following description

and claims taken in conjunction with the accompanying

25 drawings.



3 0 JUL 2003 17 20. A elastic, typically rubber, bushing 29 (floating
bushing) is fit into each notch 21. By fitting these bushi ngs ZQIbUUEUgB
above-noted traverse base support studs 11, the back of the traverse base
20 is supported such that 5 it can pivot in a vertical direction to the
drive base 10 centering on a horizontal Iige Lh (see Fig. 5) between the
centers of the tips of the right and | eft “fraverse base support studs 11.
The back of the traverse base 20 is also 10 supported by neans of the right
and |l eft bushings 29 so that the traverse base 20 can float relative to the
drive base 10 within a specific range.. This range is that enabled by the
flexibility of the bushings 29. It should be noted that the right and | eft
bushi ngs 29 _ar. in. Fig. t the traverse base support
studs 11 an@h%%@éﬂ%@%é%@ wgﬁese bushi ngs 29 are
described in detail next with reference to Fig. 8. The,bushian 29 are an
integral hol | ow body Roi%t nd W% h Bne°&RgattosRar SRECEhES ot eRd 26P8pen.

Each bushing 29 al.so, has rel atively |l arge dianeter . first and secopd danpin
parts 20a aRdsEer N SORieEE aldf t AEINENgSHEPESSRTt hEChUhi RESDEFTand o

relatively small,.di anet fittin ret, 29c (first fitting part) between the
t wo daﬁpingeggPF§mefg?fﬁ{§qq|35é§4§%i%ﬂfﬁﬂ#%°%@c thus forms a 3 0 JUL
20p3 18 constricted negk between danpin rts_29a an b nd.is.the part
that is fit to the trg\c}gr‘se base 28 a%x‘?%‘gg?%ir sf’fl%rngrzﬁbé b§l§§pp%¥' BY in
a floating %%aa $§ %gg fl.oati ng bushings 29. Mre specifically, the
bushi ng 29 rastal 'ed lVo a notch 21 in a rear corner of the traverse

base 20 by fitting the,.outside cjrcunference of .the first fittin rt 29c
into the hole part of %é‘gﬁuSt% r?d‘drrﬁlur?ﬁ%geq AR 2 ‘f%epan%)?%hgfzgﬁlg'
2;
10 Fig. 5 is a plan view of the traverse base and

drive base of the optical disk drive shown in Fig. 1;

Fig. 6 is a partial side section view showing a
typical support structure holding the traverse base to the
drive base;

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

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

Fig. 9 to Fig. 13 are a sequence of plan views

20 showing the operation of a drive mechanism in the optical
disk drive shown in Fig. 1;

Fig. 14 to Fig. 18 are a sequence of enlarged
plan views showing the drive power transfer path switching
operation of the drive mechanism in the optical disk drive

25 shown in Fig. 1;



A second fitting part 29d for closing the cavity 10 inside the floating
bushing-29 is integrally formed to the term nal side of the fiﬁﬁlJ@gnﬂm g
part 29a. This second fitting part 29d is the part that is fit to the drive
base 10, which is the second nenber to be floatably supported by the

bushi ngs 29. More specifically, this secogg fitting 15 part 29d is fit to
the end 11d of the traverse base support ud 11. The term nal side of the
second danpi ng part 29b is open. The traverse base support stud 11 is
inserted to the floating bushing 29 fromthis opening. The term nal 20 part

of the second danpi ng_part b .contacts_the byshi support surface J O of
the drive base 10. Pr Eﬁgrabf , Jt%eaﬁacﬁngj?r?ﬁ t‘?g%éré'g'eﬁ'asggprg the

part of -t neoURBIRAeREnSin g Falt SHoR P \EAN A DU Suppor ¢ surf ace 101
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acconpanying588ngég;§%¥§2§§ggﬁnghkgqgg1gﬂéw gu%gjexibility 10 limts of

t he second npi n fectively absorbs Vi bration conponents from

t he downwar d anenenth?habﬁigst%g %@3&%%#% h%midlé%ﬂéﬂ%&£ﬁ§§%€§“4$%¥back

mounti ng flange 21b approéaches ushi pport “sur face

.of the trﬁéféiséﬁgsﬁgégﬁalgm'st@ﬂgl%PQggﬁﬁéﬁﬁf% 2hgusntact bet ween t he

termnal e anpi ng par i ng support surFace

20f in this normal state iszn e ril Y s (=13 hSit.e | G -£Vvi Ng
this vibration danpi ngs'gff 2& g%r%m%t%%e%aggc)éﬁ hgéﬁlprl%n hp&rj‘t%ez%z.f}}ygsgplrp
betweeg thig;20 yermnal end and the bushing support surface 10f sinply

reduces the vibrat{on danping effect an anpunt equival ent to the gap, and

when the relative rmvggrsr_lt zlgletlvgeegn%ﬁ%ndr‘;j%/& bg§et%(; iaé\}caj? gégggr g%ob&ﬁ% 20

exceeds this gap, the vibration danping effect Is equ t to w much
this 25 rel @ti¥e HBMRNBRAEmExCeeds the gap. :

Fig. 25 is a side section view through line Y25-
Y25 in Fig. 24;
15 Fig. 26 1is a side section view through line Y26-
Y26 in Fig. 24;
Fig. 27 is a side section view through line Y27-
Y27 in Fig. 24;
Fig. 28 is a side section view through line Y28-
20 Y28 in Fig. 24;
Fig. 29 1is a partial wvertical section view
showing the tooth profile of the cam gear;
Fig. 30 is a plan view of the feed rack of the
drive mechanism;

25 Fig. 31 is a side section view of the feed rack



3 0 ~u~ zoos 20 Wien the back of the traverse base 20 noves downward, the
bushi ng_mounting flange 21b noves away fromthe end 11d of t r aviel skLb208
support stud 11, the top of the second fitting part 29d becones suspended
on the end 5 11d of traverse base support stud 11, and the first danping
part 29a is stretched and deformed within its flexibility limt. Vibration
can therefore be absorbed both by the danﬁﬁng effect of the stretch
deformation of the first 10 danping part 29a and the danmpi ng effect of the
conpressive deformation of second danping part 29b. Extrenely affective

vi bration absorption.can_thu e .achieved, The second fitting part 29d is
part of the® §8B8§IﬁﬁnﬁugggFipﬁo&ﬁlﬁ}anﬁﬁhg 29 and is therefore quite 15
flexible. The flexibil]j,t f this secqond fitti art 29d therefore nmakes
it possible to furt herEJll np%gvé'st ﬁe?%ﬁcgﬁ AHih Qfg%ﬂfengéeeﬁ‘?erﬁc md noi se
suppressi on when a fo%ce cag inig rel ati ve novenent bet WEEB thg drive base
10 and traverse base 269%-s Sp 2d.2 295X HObuVd Bt Pdr ¢ ABP nbBRd (FAF%t he

second fitt] art .29d of _t fl,0ati.n hing 29 can be formed sv as to
not conpl et tﬂg"@ﬁ'és&lf’ﬁe%&ﬁe‘qg’ﬁd 1 EJFId')gqo%ltf'he internal cavity of the

fl oatipg bushing 29. re specifically, the secqgnd fitti part 29d _can
have a% 25 openi ng ingég]gar gg the eéhd SPRFA™ t N a®ér sggﬁas e€Uppo?t* 3

0 JUL 2003 stu 1 do not, ,pass .conpletely through said opening when a
force ifti ﬁérf’ﬁggt glé\rllgr §§4b§(§é slﬁi‘pﬁﬁ'rgt' d 11 toward the opening is
applied. Vibration copgpane the back of t traverse

( r}’tf wher ebg/ ¢ ﬂet5 g@se 20
anes upward (that is, fuch hi? fﬁe\?ﬁﬁ+ﬁ%g ﬁSUnfL g ??aﬁ@éiffﬂ}f Ve I

1 11 [
closer to tp§ﬁ§ﬂ§2 &gﬁg g%%géﬁgzggoigghs%ﬁport stu ) can be effectively

absor bed by npi yi'nd the conpressive deformtion of

the first danping par %‘iﬁﬁaf.@oﬁ a‘it; in%t ti)e_l_ajho G 8y gifl ié}l\@f L{C-m%%a?%];ltgbf%rf iorgt

danpi ng part 29a. Later n “conponent s para aseé

surfagg, sugn?aarxb?rﬁ%éﬁgn&gﬁponents in the front-back direction or side

to side direction o raverlse base 20, are absorbed by | ateral

deformation of the fl ggéi ng7bg§hifang,e3r3i}2f%lvwste@tq#nt %j{évpggoiéﬂet th#iiSﬁﬁtqr The

end 11'd of traverse € Support stu i s pretéerably conprise t hat

when seen igelgﬁ)éteﬁk%aggsgg iﬁorb\}i_e%\g.,t Tq%t%q ea%f, the outside edge is part

of a circle. IS case, e Shape o hé*'nsSide edge of the 20 second

fitting part 29d of t flogti; ushLing .2 een. | v Lcal j on
viewis also part of gﬁgi'r %I%e.ﬂ:e\hge)nﬁ?hﬁs Vé%rrwgﬁfzeag r{)ﬁ}éggegékggf thtsﬁ%é part
29d, that igy;ilBengRhibheshl0ating bushing 29, can nove circularly around

center Cl1 of the traverse base support 25 stud end 11d. The axis of
movenggt Lh (see Fig. p3k wWhed tHe o 3 QalUly4QQ3 82 the rocker lever

through line ¥39-Y39 in Fig. 38;
Fig. 40 is a side view of the rocker lever
through line Y40-Y40 in Fig. 38;
Fig. 41 is a side view of the rocker lever
20 through line Y41-Y41 in Fig. 42;
Fig. 42 is a plan view of the rocker lever of the
drive mechanism; and
Fig, 43 is a side view of the rocker lever
through line Y43~Y43 in Fig. 42.

25



traverse base 20 pivots up or down relative to the drive base 10 is a
straight line joining centers Cll1 of the ends 11d of the right gaodjiehio
traverse base support studs 11. Yet further preferably, there is a specific
gap 5 between the inside circunference of the second fitting part 29d and

t he outside circunference of the end 11d of traverse base support stud 11,
and a plurality of protrusions 29e are forPed in the second fitting part
29d. These protrusions 29e are directed toward the center of the 10 inside
circunference of second fitting part 29d, and therefore to the center Cl1
of support stud end _11d when the_traverse base support stud 11 is fit into
the 11 0at | igEBaERFAEODeOF TREE. PREFEBRER) EMEOBINENIS t 20d of 1J.oating 15
bushing 29 is fit ontg the end_11d f traverse base support stud 11 through
i nt erveni ng protrusi oh8€29ePTERBT 58S pectPRAFBPNFE tHﬁE mei iR ai RFE IR Sveen

the second fittin art 29d and end 11d. As a result, the second fittin
part 29d cahnﬁﬁvggggtréﬁﬁlyQ§ﬁﬁﬁﬁhﬁﬁh;L?iﬁﬁflvlFB t ReTergneed &P theg
traverse base suggort stgd 13.. ng flgatin bushi2§t29 t hus caonpri ses
first and sREORBPEE¥PRHEGIPIPEES2081nd 1285, 2@ Vet B6F % i%PtS*%hg
arts 29c and 29d. It is erefore possib to provide a sinple,

gpace-éavid@, Igaﬁco§§sﬁﬁ§Lﬁqu;QRE#%?%HS%f%% cgﬁlgﬁppBFFofﬁgngntFPé \Wei ght
of the traverse base 20 .3 0.JU 03 23 and effectiyvel bsorb .vi brati on
RPN (£ R i 1 L R L ST R e AR

I , when_th s b 20 i . _Furth b i di
Centor of rStALPIRISTRAr: O anbiocthoh GICEFR HROM o RobHr RovEREnt e be
assured mﬁtgzut providinﬁlanotaer.cente% for cir u%ar ngvenent. As w ||
al so be known?Pfofh BFG. €4Landefi §1o€s 2 BRELS £F & %hi“ch the shape of the

i i f 10, citcle is f he. f X .
Pnternal space 10H | nebr PPEUbas &% RoRd rhih oRBLCRE iRk BERS kiR sed
in the,bott t f_thi 12. Th t b 31 of
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on this spig%{e 125..@%§0LL spring 39 15 (floating spring) is disposed

bet ween t he"BoTt BNt of sleﬁﬁlgear 30 and the bottom of recess 12 in drive

b 10. Th b i f.th i j.nRdl
1e. and a set sorew 35 MEA3onsei ol BeRR, Thelsh DREEEe Py bag BaiRaly
housed i n roisRe §08uR! 1V kAR L odS, Il CBILAEELEA. ehebdTRERE e,

I ti 39..: t. i h_th tt
suppor ted byo IR fosly oSt vinpete HO ph il SECHRLIpRESRDESE Y 5
As a I@SUl tmaﬁc@? Egtqisgﬁéﬁtgooksthe drive 1, and a traverse base 20 as

the support base for supporting the major part of the disk
drive's drive mechanism.

The overall shape of the drive base 10 is a
substantially square frame when seen in plan view. The

20 traverse base 20 is assembled to an internal space 10H in

the drive base 10.

It should be noted that the drive base 10 and
traverse base 20 correspond respectively to the first base
and second base in the accompanying claims.

25 A disc used as the data storage medium, such as a



3 0 JUL 2003 24 supported on the drive base 10 in a manner enablhgﬁ t he cam
gear 30.to float (in a floating state) wthin specific limts, t JU. 2003
within the flexibility I~ m~ts of the floating collar 38 and floating
spring 39. 5 1t should be noted that~the above-noted floating collar 38,
floating spring 39, and right and left fl ?ting bushi ngs 29 correspond to

t he danpi ng nmenbers noted in the acconpang ng clainms. It should be further
noted that the floating 10 bushing 29 and floating collar 38 shall not be
limted to rubber materials. For exanple, a soft resin or other suitable

goar 50 i 5 GORBRRBect 3¢ adbBly ke BaFER Ao cpor Bree 8 Be nis 9655y
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3,0 T 2003A5EN ¥9KeOur A SAN ERnoHIfeCE, venIRes 10, R A ¢

way of bushipgs:29asd fi:as el HanboRLIMRY Ll EARSR A SURPTILL o,

floating 5 co 8 l'oating spring-39 ~so that 1 hin
specific limtsson the _drj ve: base 10 h h liggt d i ned
FiY! tagléf 13258 LYand" %vglezxg?é}%% 838K {8 ?8?E§§, efalﬁcf

by the flexibility o floati ng bushi oafing co

floating spohpgidd: Hi® H{ryensexPapa vl 15 thut N 1191 dhketleaupnaid ed

on the drive base 10 t he  manner of a di Sk drivé dccording to the related

art, t is p@ft t : I e | Ves e,10 w.thi.n the
ange o e ex by o FheRiTer PRy Trerbere: FRal e, The
floating bughing;29n4f kegting collar 38, and floating 15 spring 39. The

danpi ng nmenbers 29, 38, hq 39 can therefore absorb an inpact, shock, or
vibration applied to the dislidrbee dorbAeraly PEa¥eNtidY bie £REceyfk the

i npact or
drive 1 from which the disk, that is, the tray 55, is
removed from inside the disk drive 1 (the diagonal lower
15 left side 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 inserted (the diagonal upper right side in Figs.
1 and 2).is hereafter referred to as the back of the drive
1. The top and bottom of the drive 1 as seen in Figs. 1 and
20 2 are also referred to hereafter as the top and bottom
sides.
A pair of right and left traverse base support
studs 11 is disposed vertically at the back of the drive

base 10, that is, at the top right in Fig. 1 and Fig. 2. A

25 notch 21 is formed at each back corner of the traverse base



vibration frombeing directly transmtted fromthe drive base 10 to
conponents on the traverse base 20. As a result, 20 a disk drive g )y g@%
i nproved durability and resistance to inpact and vibration can be ach d.
Furthernore, by supporting the traverse base 20 so that it floats on the
drive base 10 within the range of the er ?bllity of the danpi ng nenbers
29, 38, and 39, it 25 is possible to adjust the relative positions of
conmponent s 3 a JUL 2003 26 on the drive base 10 and traverse base 20
within the floating range of the traverse base 20. Conpared with a

L SR RS M :3?#@«5%%%
s 2rect SLABBGEaCLS TRV SGlul e A SSaaIhl o ey oBELL ks
ig. 3, fi d el 2
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and ot her drrve co onents or ‘operating e di sk dri are a

destr bed nEeTCBEFol T AP 11000 GRadT GO0t T off o o o égggr@@ebasmm

to back (to t opening 20H is provided in traverse base 20. A pair
of pickup gglhg gﬁaﬁggPs 2§'and 23 for guiding front to back travel of the

opti cal ckup 6 is 2%ppro t d S n 2 I
tgrlntabl 2'5 up 0' Juﬁi‘% Waldgd ¥ thensi desapbrbbi SpaReni B9 2QH Theso

10 supported by means of the right and left bushings 29 so
that the traverse base 20 can float relative to the drive
base 10 within a specific range. This range is that enabled
by the flexibility of the bushings 29. It should be noted
that the right and left bushings 29 are not shown in Fig. 5

15 so that the traverse base support studs 11 and notches 21
can be clearly seen.

These bushings 29 are described in detall next
with reference to Fig. 8. The bushings 29 are an integral
hollow body molding with one end closed and the other end

20 open. Each bushing 29 also has relatively large diameter
first and second damping parts 29 and 2% in sequence
along the long axis of the bushing 29, and a relatively
small diameter fitting part 29c (first fitting part)
between the two damping parts.

25 This first fitting part 2% thus forms a



27 is preferably positioned near the front end of the pickup QU|de channel s
22 and 23 and opening 20H, or even forward of this position. pULdmm

pi ckup 6 is supported so that it can 5 slide front to back on the traverse
base 20 by slideably engaging right and left legs 6f in the pickup guide
channel s 22 and 23. It should be noted t a flexible connection neans,
such as a flexible ribbon cable for electtically connecting the opti cal

pi ckup 6 and circuit 10 board 2 is passed through the opening 20H A rai
menber 24 (guide rail) extending parallel to the guide channel is provided

?f:ZLﬁe_rgé‘ﬁ) nptEHPh %ﬁ;ﬂ %?%'gﬁ e S Ty ?Egﬁpea‘i@aa??%%f% zs
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side in tt'{*ﬂékgft 2§u _L,Qd ci’t‘@ uﬁ'f%g:ﬁﬁ)ce Af el *h ttf*t %t Sfer

pat h svvltchl ng ra e ot hér side at the

feed rack 9?5 %nEQOEhQ R%l'éob t”baf &' u%‘kg ﬁbgg&&ﬂg dEFQH‘g@ bﬁ% ll‘?ac‘( o

the feed rac engages the pickup qui t's novenent
of the feed.y é it he back by striking and stoppi ng at the back wall
of the plckup gUI ec annel 23 when the feed rack 40 travels to the back

e e Sy B, 85080 BEeah OB StecgEsEaSElaCY EaIa2
40 angy move; § beqaoPthealr1BLeHE SulindidPcld opal lMtE&PQil?“@oPﬁ&E to the
terminal side of the first damping part 29a. This second
fitting part 294 is the part that is fit to the drive base
10, which is the second member to be floatably supported by
the bushings 29. More specifically, this second fitting
15 part 29d is fit to the end 11d of the traverse base support
stud 11.

The terminal side of the second damping part 2%b
is open. The traverse base support stud 11 is inserted to
the floating bushing 29 from this opening. The terminal

20 part of the second damping part 29b contacts the bushing
support surface 10f of the drive base 10,

Preferably, the back of the traverse base 20 is
assembled to the drive base 10 by way of bushings 29 such
that the terminal part of the second damping part 2%b

25 contacts bushing support surface 10f with a certain



As shown in detail in Figs. 9 to 13, this gear 15 set 51 conprlsgﬁ @{ tor
gear 4G.fastened to the output shaft 4s of the second notor 4; iy
traverse gear 52 having a | arge dianmeter input gear 52A (first traverse

i nput gear) for engaging the notor gear 4G and a snall dianmeter output
gear 52B (first traverse output gear) 20 integrally disposed to the top of
the i nput gear 52A; and a second traverse*dear 53 having a | arge di aneter

i nput gear 53a (second traverse input gear) for engaging the first traverse
out put gear 52B, and a snall dianeter output gear 53B (second traverse

out put gear)__int |1 osed to 25 the bottom qf the second traverse
i nput gear %é i%ﬁé% yé\%h L 180038 PrTedondititavelrSe BEPulrieFedn sEhis

engages the driven rack part .41 of the feed rack 40. \Wen the second nDtor
4is drlvennaﬁ&aihétﬁﬁﬁo Sgd&atadh JHHCmOn ¥ f?QF@ﬁk%%F%gh fQF the
exanple, the 5 countercl ogkw se direction as seen in Fig. 9 to Fig. 13

(correspondFﬁ@VFSSFh asey &PF%&HHB?Qﬁ“F%n%ﬂWQﬁF?rFH dﬂ#ﬁ%ﬁ??hﬁh

clainms of this. invention), notor rotation is speed reduced at a specific
reduction r 2PFBIR§ 2 transferred to the output side by the gear set 51 so

that 1Q the f | t dt , t

coﬁnte clogkm;gg a?ua%ﬁéﬁgggﬁo Ebége%%$s Eé gggsgﬁgu%g Ggggst}avel
t det d al t d 24 t t f t

Dot fom oe SHBAN Fhe BRI 0 fn HRe S Burd B gy t{sﬁ% and ddfee (1
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e he oopotht 39 3 PR Fta?ﬂ%?nlgh%ee’fahf%veépﬁé'm%%f% Seihithe LS

f orward and L di regtiqn _of second_notor, 4 opgratian_to_chan 20 t he
direction i RewAi ﬁﬁ{he Fé %th ﬁas?hefkﬁore gﬁppégﬁ pi

%fﬁY?Lit.iﬂg F%P AR T qV%‘itdet gp%tii&%%t%ai i i xaﬁf%vfﬂe
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optical pickyp, g out5|§%ﬁﬂgggg)gfogckhp q$§5 %39?%e3£d§§hat is

circunference an CIY cunf ef ence of up “guide
channel s Zzlﬁn%ﬁé3éyygé¥ﬁégaig'bh%éh the bushing mounting flange 21b

approaches the bushing support surface 10f) of the back .of
the traverse base 20.

15 It should be noted that contact between the
terminal end of the second damping part 29 and the bushing
support surface 10f in thls normal state is not necessarily
a prerequisite for achieving this vibration damping effect
from the second damping part 29%. A gap between this

20 terminal end and the bushing support surface 10f simply
reduces the vibration damping effect an amount equivalent
to the gap, and when the relative movement between the
drive base 10 and traverse base 20 exceeds this gap, the
vibration damping effect is equivalent to how much this

25 relative movement exceeds the gap.



5 al so assist driving the optical pickup 6. Atray drive gear 56 for noving
the tray 55 between an unloading position at the front of the di$R Juli 2e831
so that a disc can be place on or renoved fromthe tray 55, and a | oadi ng
position inside the disk drive 1 at 10 which a disk is | oaded to or

unl oaded fromthe turntable 5, is provideg,at the front of the drive base
10. It should be noted that this | oading %%sition and unl oadi ng position
are equivalent to the first position and second position, respectively, in
t he acconpanying clains. 15 This tray drive gear 56 conprises a |large

the back of the (ray 8ePscbnBi 248 G Fitpe SE7pverisey Baghn PO GIRERS: |
posi 1 oncd o8PHE=ine 36 diiad oudbine taeidl 1 Rodesr 8K Srrpmes
and (1ay drFOB GBS Bi SFmed AT 9 A g HEBRER, SRUbcT vaF Rt (EF (He
G 1020, gy Tochall ol 15 oSSamom 1 L8 ol et 488, ol > °
oadi ng dri vedqah CearekPe bRESRRRRREYY S My 9 R M YheldRgres
Cop of the PRAVGZO8 bhtes sbocanPl” ridhdR o oL YR RRs s vy Ay
not or gear fgkgkgached to the output shaft 4s of the second notor

Vibration can therefore be absorbed both by the
damplng effect of the stretch deformation of the first

10 damping part 29a and the damping effect of the compressive
deformation of second damping part 29b. Extremely effective
vibration absorption can thus be achieved.

The second fitting part 29d 1is part of the
typically rubber floating bushing 29 and is therefore gquite

15 flexible. The flexibility of this second fitting part 29d
therefore makes it possible to further improve the
vibration damping effect and noise suppression when a force
causing relative movement between the drive base 10 and
traverse base 20 is applied.

20 It should be further noted that the second
fitting part 29d of the floating bushing 29 can be formed
so as to not completely close the one end (top) of the
internal cavity of the floating bushing 29. More
specifically, the second fitting part 29d can have an

25 opening insofar as the end 11ld of the traverse base support



4; a first |oading gear 62 having a |l arge diameter first 10 | oading input
gear 62A for engaging the motor gear 4G and a snall dianmeter fgrsyul &8@i ng
out put gear 62B disposed integrally to the top of the first | oading input
gear 62A; a second | oading gear 63 having a | arge dianmeter second | oadi ng

i nput gear 63A for engaging the first Ioag%ng 15 output gear 62B, and a
smal | di aneter second | oadi ng out put gear“63B di sposed integrally to the
top of the second | oading i nput gear 63A; and a | arge dianeter third

| oadi ng gear 64 for engaging the second | oadi ng output gear 63B. This third

| oadi ng gea%tgﬁ 999388, 1 é§;§599 ggméggtgvgrtlé%ﬁpr S%Aéﬂma roflle of

teeth 30g o e cam gear en see Cedt I"0n,

Pace 20 and cdntgtar 5bt9a° TR bl fg o Bpe” sk o5 Itﬁt g

traverse ba 2 in h back edge thereof SO 3 0 ~U 2003 32 as
to nove C|r§§ ag ghégga%g %% 1%@ ‘ative to the drive base 10 (see Flg 6

d F 7 h I
?Ee c:?culér ;afh E;roﬁb?%tapronggﬁgge % Itﬁgh?ﬁ%%rt 8|n§a§%arcg4 ragkgg
third koadi Ega98§ée64b% L UBRy tRavalse,pase 20 and, t gel h 20%r0f L he cgi gear

30 can therefore rel and snDothI engage éven the traverse ase

20 has vangutﬂlﬁﬂpgahktggggfﬁ&%ﬁﬁngé1%trg?%@?gtbgg b@getétgl%nb 11y

the dotted Tine | own 1n shoul e no that

the profil etﬁév{ef%“bﬁ%@ 's@;pga%’xtﬂhcéﬁu&eﬂi Oggga%ebeeﬁe%trﬁ} Jﬂé’t?r an

incline to t ong axis Lg e cam gear and approachi curve

Fig 6 and Ho 710 TeBead; act ot &7 ézfg%%%ﬁm%%%%eatﬁ??d'frtbﬁtnssé‘l‘;éﬂ;r'24
engagi ng t el PoAR0 9bnCagk 08ehe 30s1 £9¢ ! NiZngLRG! {zsfit %apn%ftﬂﬁu' the

vertical secfion o feet 0g of cam ge an arc f oW ng

ciroulgr papheglpt hecyhl 1fitgadenongeds o, ddhighi g p AR U | ast output

gear of the loading dfive gear set 61, as th anes circularly up

or down in conjunctiofapei-hit Q@b?b't(iﬁlnarco%\b%@lis Qiaﬂathetlrac\beree hase 20,

or is a straight |line approaching this arc. As a result) the final output
gear 64 rel sapkycand sumot Blsy ¢09AgschHeal et s 23 nCafhgedraift -Bykk When

the | oading drive gear set 61 noves
direction or side to side direction of the traverse base 20,
are absorbed by lateral deformation of the floating bushing
15 29 within its flexibility limit.

The end 11d of traverse base support stud 11 is
preferably comprised such that when seen in a vertical
section view the shape of the outside edge is part of a
circle. In this case, the shape of the inside edge of the

20 second fitting part 29d of the floating bushing 29 as seen
in a vertical section view is also part of a circle.

When thus comprised, the second fitting part 29d,
that 1is, the entire floating bushing 29, can move

circularly around center Cll of the traverse base support

25 stud end 11d. The axis of movement Lh (see Fig. 5) when the



3 0JUL 2~3 33 in a circular path vertically in conjunction with the
novenent. of traverse base 20 in a circular path. It should be n%ﬂeuulnam a
| oadi ng drive mechanismfor driving the disk |oading nechani sm conpri ses
basically 5 the | oading drive gear set 61 and cam gear 30) or nore
specifically the teeth 30g thereof, and this | oading drive nmechani sm
corresponds to the | oading drive nmechani siifof the acconpanying clains. The
above-noted optical pickup 6 can nove to a 10 specified position on the
inside circunference side of the data signal recording area of the disc 9.
When t he optical ..pi.c 6 i i t drj r.of .second. npt or
4 via the gé%gqgg 5 %eonéﬁhé’qg}éttsgioc}%gc?%cér%%& e%%gag?%\g 8? t%lee dc?g'(t: to
t he inside gircugter. e sl d c saj cif.i.e [ L
out si de of ﬁggdgoa 1§s|n§ana I?%%%@Qi Jﬁ{jﬁgr 5§§8f1”5‘t9he egllt}(%%&élt%gof?%lhésfgﬁd%at h
of second r Ve . r..1sS.SW.tched t el oadi 1y, set 61
This t ranspgtrlgpé’%h%éﬁ ?é%?‘\r% aé‘p?érlzfmtoﬁ:ﬁag’ez%%gé#r? b%‘llop%r hsefuc?sﬁa{ etail
with reference to Fig 4 i A iC ud, 20s i P e t
the front of the traveYreie éo‘%%@%b&%??itégg&’l ?vheeflt%llgog ssjﬁet%cj‘riﬁfl%; ?
power trans h I n fhe @t 0 r [ ef.: J3: pcting
t he potssi ti O%gérgt%het % ggles(rl e\?é'p: %%e%séeprﬁi%g% Qn%%é'ﬁ%.flggl%gﬁfgom
34 As shown,ipn d il ip FH to_ Fi t rlgg | e 7 o] i ses
?PP eré Bb@ bgfﬁgée aE%%gy%érehgg_ F% @Be ¥§§or%%§ NHE

a base 71b ot at abl'y on e stu partial "gear "7lg to part

f th t si h 7 i f j VA Af 5
of Lhe ouCs\dasaLobhe s Titenahd @dhtly o encaglro.a ALY Sor
73 1's_provi B?Qt%sfig‘?x.s‘)‘é daeré)fféﬂﬁe&rigg?ﬁe' %‘#’cronl&a g 41:8%%.2'

gear 71g is"for engaglng the power trans path swtching rac

engagi ng ar ?péé@ k)%o:y}u%!i gsg'rz%%o%ﬁ‘:% R AdAled L Sy “&?&?cérﬁ‘@ef‘f?ff(ﬁ?e

protruding omthe outsi the camgear 30. As shown in detail in Fig.
36 to161 9. 4Qsilif® circumference of second fitting part 29d, and

therefore to the center Cll of support stud end 11d when
the traverse base support stud 11 is fit into the floating
bushing 29.
That 1is, second fitting part 29d of floating
15 bushing 29 is fit onto the end 1lld of traverse base support
stud 11 through intervening protrusions 29e, and a specific
gap is thus maintained between the second fitting part 29d
and end 1lld. As a result, the second fitting part 29d can
move extremely smoothly circularly to the end 11d of
20 traverse base support stud 11.

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

25 that can support the entire weight of the traverse base 20,



rocking lever 73 conprises a base 73b that is fit and fastened at the front
of traverse base 20, a lever part 73a 15 extending in a basic L3 $8hdyie 26030m
the base 73b, and a spring part 73c extending bas~.cally in an arc fromthe
base 73b. A claw 73d for engaging the stop 71s of trigger lever 71, and a
pin 73p protruding upward, are integrally | ded to the lever part 73a. A
gui de sl ot 73s through which the 2Q regula ing rod 75s of positioning rod
75 slides freely is also formed in the base 73b. As will be known from Fig.
30 and Fig. 32, a camchannel 43 with a curved shape when seen in plan view

[ ided_in th f. the.f 44, The f t d of 25 th
channel 43 FBSop8t 186 TSR oM BR A o AL 1Tk WhELe PEeTtrtonys $65me
in 73p of Ki I 73 ds.th ble t lide f ly th h
Phi's cam chiRRSeens, BERBed off Al McHoRt S POF g Bdiol Jhaitt sPARREr
engagenent ob th%_various conRPnengﬁ)di osed to the drive 5 base 10 and
yhedo the frayShes Rase AP (HE R

traverse ba * base 10 and traverse base
20. More specifically,,a, positioni menber, 75 (positioning rod 0

posi tioning the travefs& gmzr(?'sin]gg tpor%‘f]di“ﬁ) PheE TR Sgse%‘i%a{:%m

di sposed to th% front of 10 Ehe traverse %ase.zo. As shown in_detail %n
Fig. 4T to PPHC’4330t nPECHEEFEI ofifFHESF0d®Fs CoRbPEeEs BRVERGRG ngeBaske 750
for engaging_and slidi.ng freely fr.ont-back in the frontbac ui de_channel
26 forned i stsﬁé:et%opwéft CPive seovt}é{le‘}é‘gzo,a%%q%%i OrF Vet pr%?lgct?hﬁc‘f‘g?ﬁ/ard
fromthe en agg%%ngase 75b, 15 and regul ating rod 75s extendi ng front-back
(top-botto S )

As will also be known from Fig. 4 and Fig. 5, a
recess 12 of which the shape of the perimeter is part of a
10 circle is formed at the front edge part of internal space
10H in drive base 10. A spindle 12s is vertically disposed
in the bottom center of this recess 12, The center boss 31
of a substantially cylindrical cam gear 30 is fit so that
it can rotate freely on this spindle 12s. A coil spring 39
15 (floating spring) is disposed between the bottom of this
cam gear 30 and the bottom of recess 12 in drive base 10.
The center boss 31 of the cam gear 30 1s passed over the
spindle 12s, and a set screw 37 1is screwed through a
flexible collar 38 (floating collar) into the end of the
20 spindle 12s.

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, with the bottom of the
cam gear 30 supported by coil spring 39 and the top held by

25 the floaling collar 38. As a result, the cam gear 30 is



seen in Fig. 14 to Fig. 18) at a position offset to the right fr?q?tUe
engagi ng base 75b and extension 75c. As noted above, this regul a ind k J809
75s is inserted through and slides freely front-back in the guide 20 sl ot
73s [75s, sic] forned in the base 73b of rocking |ever 73. As descri bed
nore fully below, after assenbly the fro 4of t he extension 75c contacts
spring part 73c of rocking lever 73 and IS pushed thereby to the back. The
back of the extension 75c can also contact the front of the feed rack 25 40
so that as the feed rack 40 noves to the front, the 3 0 JUL 2003 36

erti e PoST LLogLD0cEOM: Br8l 0. BV SRAR KPSl O, TR LU il
poct 1 o rockgd % <8 cPlghe oyl LABEPHGeL IR e orti gt vel | o
frther t hag 480001 (hgr 0161 ange bt ety 00 LG gty of e Leedygck

40 contacts~and plshes™ on the bac € exfension oS

base 755 foFLoRrEa0: FELBRT ae oo RRRnE Sas TRt B R B he " cqul ati ng rod 75s
hocurafely posi 1 ons Fhe TPse &b eteSorhif the' Erat st gt fage
orovi ded | neREReFonta SinatiEh R ST KHAT IERE hP ke Bl Syl o0

t [ [ I ' ‘ 2 30.

Thi's engagi Ho ot ae e on I B &+ e dafibi b mRgE rdZ nR S5 e e

regul at es thcgﬁsgﬁggﬁgkcggﬁh ion of the traverse base 20 to the drive base
positioni

10. The vertica ng bétween the front of the traverse base 20 and
the drive base 10 is SO @g& at y%ﬁq:t I t r Si P
provi ded at the frontigf 3 t?gvgﬁée asgkg% g%&%éingﬁ?geq%gﬁlgﬁghnezu%3 of
carn ggar hing029Uly i h Lo gof f ty,af 14 ravense pase
20 to the ggP\s/elﬁgse 10 @%ﬁt%ﬁuggﬁg% gggesrﬁn%flled&?ﬁ }to ré're1 P

52£P?22:f;!ﬁgﬁgé%ﬁgiﬁgﬁg%%%%?g E%ﬂnf%ggggg?a;dg,d%é@gtﬁggggﬁg&ghgqﬁ?gv%rse
base 20 cansheracedr ahet¥r88d with a specific flexibility can be
alternatively used.
The cam gear 30 is described in detail next with
15 reference to Figs. 24 to 29. The cam gear 30 comprises on
its outside surface a plurality of teeth 30g (external
teeth) parallel to the long axis Lg of the cam gear 30, and
a cam channel 33 having top and bottom horizontal channels
33a and 33c, and diagonal channel 33b.
20 There is also a smooth part 34 in which there are
no teeth 30g on the outside surface of the cam gear 30. A
protrusion 20P for slideably engaging the cam channel 33 is
also provided at the front edge of the traverse base 20

(see Fig. 2 and Fig. 3). This protrusion 20P engages the

25 cam channel 33 to support the front of the traverse base 20



reliably engaged with corresponding parts. It is therefore posshﬁbe when
switching the transfer path of second notor 4 drive power to ac alld) 9003
mai ntai n | i nkage between the di sk | oadi ng nechani smon the drive base 10
and the | eading 10 drive nechanismon the traverse base 20. The di sk drive
1 also has a clanping plate 95 with an asggnbled cl anper 96 for clanping a
disc 9 to the turntable 5 (see Figs. 1, 24, 22, and 23). The cl anper 96
has a magnet 97 in the center thereof, and felt 98 affixed 15 to the disk
contact surface on the bottom of the clanper 96. A claw 95d is formed at

each of the plurality of nounti ar 95f (t are provided at front and

back in thi ?Bek’éhfp% )‘Faghﬁ(?@irn\?g’?)ondﬁ‘p%sc{éﬂ(‘f%q?ﬁ%t 4nd left sides of the

cl anpi ng plate 95. The clanpin late 95 is 20 assenbled to the drive base
B Rhossy M t

10 by engagi ng t hese M9 hePsfBEs FdL -t He dARSIREFFD. PBSt hus
assenbl i ng tge_clanping | at e, base 10, _ the center_of the

cl anper 96 é nlﬁet@é‘rﬁe} %%'ft%?t%g %E%tgglc f P¥YuMRYaR e %‘Wrﬁﬁgﬁ? a5d The
bacos o8b 1B SHEGHTERY AU Ar REToSeH The SHERBZEPGHETartLe SF 09
hor | zoital - EBIABEL O Sc 1 BkORE R L PP PEhe ot debhsby Lo MR tmaebtodh.
the cor espBRAFIA Hor - SBAERI BasGE0oHELTRe BFoEh T+ eAB ol P2En GRese
comect o S985k3al s LIERe RSP S, Lok IR BB R0te Pl o
comect oS agnlge o8 Sl e Lle 107 2ol el o S afd e
drive 1 is dropped, g exquplf, £XPOSLOG the disk dEh¥g 14 2 ) fyae fhock
10 supported on the drive base 10 in the manner of a disk
drive according to the related art, but is supported so
that it can float on the drive base 10 within the range of
the flexibility of the supporting damping members, that is,
the floating bushing 29, floating collar 38, and floating
15 spring 38, The damping members 29, 38, and 39 can therefore
absorb an impact, shock, or vibration applied to the disk
drive 1, thereby preventing the force of the impact or
vibration from being directly transmitted from the drive
base 10 to components on the traverse base 20. As a result,
20 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, and 39, it

25 i1s possible to adjust the relative positions of components



15 turntable 5 contacts the clanping plate 95, the clanping plate 95 is
able to easily flex in the vertical direction, thus absorb the f of gellbs 2003

i mpact, and therefore effectively prevent the turntable 5 (and spindle
motor 3 linked to the turntable 5) fromsuffering major damage. 20 The
operation of a disk drive 1 thus conprgsed is described next bel ow. Wen a
disc 9 is loaded into the disk drive 1 and a signal recorded to the disc 9
i s being reproduced by the optical pickup 6 (see Fig. 9), the traverse base
20 is 25 supported substantially parallel to the '"drive base 10 as 30

JUL 2003539 ghownyiivdi $ase DYoTeEAS Of -4 Her BE Ot Asd O ROR 18k bhe thiont

edge of the traverse base 20 fit into the top horizontal channel 33a of the

cam changeha 83n0 CAMOCRE dhe ThEAS0R 71508 L tebfigetobeupIt Lai s

engaged rocking lever , and the engaging arm 71a
' C At thi . : . W

thus engagtyeRFkeRaI Hisk e Jh iscrl e [(TndimalEs et d FLBLaty, OO0
9 and Fig. 14., . .T d ' | _f th [ 9 in. thi jtiomn, 10 th
opi ndl & FBPBPESeRs g i B SIF e eRATHARH: 35 1% o Th ERESAPSeng i
| oaded a ne sEecifi; speed, .t he ﬁpticalefickgf 6, i s noved toﬂg ggsition_
beldw t heNEFGhAFet PSR E65Wd S 6F5 BF Tt Thel bRFTE BIRWEATE FBhat i s,
the optical systemincludin | aser, and | e %% of _the optjcal 15 pickup 6
are oper3RSdaF3eFBLY.  ABIIBIPCHELIVGEY G 19HE ERER RF YFOFRESS| bhial

track to be reprqoduced,is not above the current optical pickup 6 position,

or if siSH%I@a%PgaFBUEénHeBHOFﬁéﬁrsone plurality of signal tracks, the
optical 20 pickup 6 nmust be noved apgropriately t owar.d thelggside
S! S&f &

circunference of th& oW in nkidis2 @Ehrit g he3fr dAL $RSRErive 1

or the outside circunference of the disc 9, that is, toward the back of the
di sk dristegtric motors 3 and 4, and a circuit board 2 comprising a

10 control circuit for controlling driving motors 3 and 4, are
also fastened to the bottom of drive base 10.

A turntable 5 on the top of which is placed a
disc 9 (see Figs. 5 to 7) is also disposed above the traverse
base 20 ., This turntable 5 is linked to the output shaft 3s

15 (see Fig. 3) of the first motor 3 (spindle motor). An
optical pickup 6 for writing a data signal to or reading a
recorded data signal from the disc 9, and other drive
components for operating the disk drive 1, are also
disposed on top of traverse base 20.

20 These drive mechanisms are described next below.

As will be understood from Fig. 3 and Fig. 5, a
front to back (top to bottom) opening 20H is provided in
traverse base 20. A pair of pickup guide channels 22 and 23
for guiding front to back travel of the optical pickup 6 is

25 provided on the sides of this opening 20H. The turntable 5



The optical pickup & is noved by neans of the 25 optical pickup drive
mechani sm As descri bed above, the 3 0 JUL 2003 40 second not @ry 4ui 2003
therefore driven and the notor gear 4G turns. Rotation of the notor gear
is speed reduced at a specific speed reducing ratio and transferred to the
out put side by the xack drive gear set Séq t hereby causing the 5 final

out put gear 53B (second traverse output dear) to turn at a reduced speed
and noving the feed rack 40 and the optical pickup 6 linked thereto front

or back. If the notor gear 4G turns counterclockwise in Fig. 9 to Fig. 13,

Lovar 0t ho 1hevRRLEF PHEH BPensecord MM ks, Leprth hid(f Bhsy BAERW ne

in the oppasjte dj [ on, Sih tigca iC . to t ba rd
n Fig. o iy thEFheER.2a anel A crad SEMRIRCIAGE. O | PReRars R
shoul d be not qhityzéoéi@i&?gdi ng drive gear 15 set 61 also turns in _
conj unction 'w second notor 4 operation during this signal reproduction

output gear of the oo ogptiyet pRERUBIATIY Aodna o HAEL 185k (e
From the SGUONE mbfOPEa s WREFofBr STior CHF SRErdr Pt o4 ey oahigekPuln. ™
10 and Fi o e EHi R T AR 28, D00 00, Y TEMENE" BlEe T O
Fange. (dat SHAEPATET 22048 B3 7 LA ANECRR o N PRaEC G S108 180k,
posi L oned g £ad 4 0NN dLaEnared. J N2 10RLLAR PIGKLR G diVedy

forward by the optical pickup drive nechanismto the inside circunference

edge Sr of dfig.daf @ £ PnebnheeRidigNoe B e3pfical pickup 6 and circuit

10 board 2 is passed through the opening 20H.

A rail member 24 (guide rail) extending parallel
to the guide channel is provided beside one of the pickup
guide channels 22 and 23, and a rack member 40 (feed rack)
for sliding lengthwise to the guide rail 24 is engaged with

15 the guide rail 24. Note that in Fig. 3 and Fig. 5 the guide
rail 24 is provided on the right beside guide channel 23.

One end (the right end in Fig. 3 and Fig. 5) of
the optical pickup 6 is linked to the feed rack 40 by a
-screw 49 (see Fig. 3). As a result, the optical pickup 6

20 can be moved bidirectionally front and back guided by the
pickup guide channels 22 and 23 by sliding the feed rack 40
along the guide rail 24.

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

(driven rack part) are formed along substantially the full

25 length on one side of the feed rack 40 (the right side in



5 the disc 9, and the back end of the driven rack part 41 of the teed rack
40 is engaged with the final output gear 53H (second traverse outdltJUuye003
of the rack drive gear set 51. The power transfer path switching rack 42 is
also extrenely close to the partial gear 71g of trigger lever 71. 10 The
data signal recording area of an optical sc 9 is knowmn fromthe
literature to be determ ned by the distaﬁ%e fromthe disc center based on
the disk format standard. A conventional disk drive also has an opti cal

pi ckup position detector disposed at a position 15 corresponding to the
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of the disc,_In coptrast_to.this,copventional design, a disk drive 1
accordi ng tﬁf?ﬁﬁs g 5?%rf%ﬁdeﬁ585 fnt has an inside circunference

detection switch 7 dispos he |nS| e, ci cunfer e_edge Sr _of the data
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t he optlcalIgég&gg%e(%ﬁg%égeiﬁfgighb purposely noved further to the inside

ci rcunf er ence h Si e circunference detection switch 7
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detection sw.tch to be push the traverse b i nresi ance to

t he pressur &Erékéicﬁgfl (98& %ngh in the figure). It should be

not ed t hat t 1S 1nside CI rence etection switch 7 shall not be

limted to a mechanicgl gﬁghﬁe wc@e@éigeggrlﬁe& abgveo ang Zélfgn

alternatively be a non-contact detector or any of Tl gevarlous
ot hery knows gessgng.ord ?r@isejsl adnbtor Jg%a%homtEsseehbaaltom@%élpoﬁtﬁﬁfter it

has noved to the inside circunference edge S
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)
20 integrally disposed to the top of the input gear 52A; and a
second traverse gear 53 having a large diameter input gear
53a (second traverse input gear) for engaging the first
traverse output gear 52B, and a small diameter output gear

53B (second traverse output gear) integrally disposed to

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



operated the inside circunference detection switch 7, and 5 then noved
beyond .t his position farther to the inside circunference of the dilsgul9.2008he
di fferences between the state shown in Figs. 10 and 15 and the state shown
in Figs . 11 and 16, as well as the novenent to these states, are described
next below. 10 The optical pickup 6 is noved fromthe state shown in Figs.
10 and 15 to the state shown in Figs. 11 2%d 16 by continuing to drive the
second notor 4 in the sanme direction (counterclockwi se in this case) from
the state shown in Figs. 10 and 15 after the optical pickup 6 15 operates
the on-state inside circunference detection switch 7. By thus noving the
optical pi cREPPRAf hEAKETI® PHEPHEsSIIRAE| Pk engages tthe pdnévenr airgler
path switching rack 42 of the feed rack 40 noving the optical pickup 6 20
front - back Raghgts ehethar £rar gagk #Pg of trigger lever 71, and turns the
trigger lever 71 clockwi se. In conjunction with this the engaging arm 71la
of trigger lever 71 tBPAB the HRmed Beteamigdd @Kﬁ%%%n?égc kwiaskor The
cam gear 30 thus turns countercl ockwi se, and 25 the cam gear teeth 30g
begin to end@de te FRRBF Gifi pat SPECHIYQL sPeEd 4ingefiorp4eX@MPEE, | ddH ng
gear) of the |oading drive gear set 61. The driven rack part 41 of the feed
rack 49 is SPpnfeErdaghyivet iractioml asutsrRen géir BIB (SeddhdFigavdise
out put gear) of the rack drive gear set 51 at this tinme. 5 The rocking

| ever 73 enfEQEECIPPRILAE $tdptires fdF stthediFeghten| efFerr@Pphodprt itdh® and
hold the tri ger | ever 71 also turns as a result of the rocking |ever, pin
73p fol | owi @18 PRRERY M Eh&tRdmsa P Bor thdad mwantdenias ok uFPLathenc|idv 73d
rel eases the trigger lever 71. 10 Fig. 12 and Fig. 17 show the state in

whi ch the c3R¢g@ar F$8UFESt ulted oufHRF LT bEKWFEEUBY1aR| vE2FéRer 2PPomithe

third Ioading gear 64 from where the can1gear 30 begins
transferred to the output side by the dear set 51 so that

10 the final output gear 53B (second traverse output gear)
turns counterclockwise at a reduced speed.
This causes the feed rack 40 to travel at a
predetermined speed along the guide rail 24 to the front
(to the bottom as seen in Figs. 9 to 13). When the second
15 motor 4 is driven in the direction opposite that described
above, and feed rack 40 also travels in the opposite
direction.
It is therefore possible by switching the forward
and reverse direction of second motor 4 operation to change
20 the direction in which 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

25 optical pickup drive mechanism, equivalent to the optical



to engage the final output gear 64 (third | oading gear) of the |oading
drive gear set 61. 15 This operation is also acconplished by the3onul 28@ar
4G of second notor 4 turning counterclockw se, that is, in the sane
direction in which the notor gear 4G turns to nove the optical pickup 6 to
the inside circunference. This operation of the camgear 30 turns the 20
trigger lever 71 clockw se to a position $9nited 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 t he secaond traverse.outpq% gear 53B. As a resuylt, further 25
count er c| ocRIFXEPr GEdVieo e aTHS i or theaRCERIPERY 1hen G aims o Whereks 45
drive power £r0n1the ec ng notor, 4, is not transferred to the feed rack
40, that istheooBptre |ng KEp %6 1fopamsst InTHAGH ragF ians ReGWREN h8 73
i s guided along . the,cam channel 43 of feed rack 40 to enter the incljined 5
part of theleangEhgﬁﬁEPmE§r§P°Fhia§1°lo iPEESide FircHBSerGRrRggof the disc

count ercl ockwi by the spring tension of e rqcking lever, 73. The trjgger
| ever 71 conti ?Fg’ﬁs R° tEPﬁga GPEORG S tPPgi §3co?fb‘§e98f'9eséﬁéﬁat%
fromtpe camgear 30. It _should _be noted that hasically the trigger 10
| ever 71, rgianasPé§§rd?§Y18ﬁdt &nP&é&FaéonégﬂﬂbF% s%ecifical?? t he hook

32 and snooth part 34 _of,_the carn gear 30) as well as nore specifically
the power transfer pafh EWYCHﬁH@’er a8gax>" 3Rd g%’?n S ants Egeoft’f?ﬁé fed

oK 0 COHBRehO " MLeRONRL, LERIPLEL PP BULS chLng, rEghe o e f
Lo PRI A0, TS ARTLESRONdS R LI ARG AT G
tray 55, and a loading position inside the disk drive 1 at

10 which a disk is loaded to or unloaded from the turntable 5,
is provided at the front of the drive base 10.

It should be noted that this loading position and
unloading position are equivalent to the first position and
second position, respectively, in the accompanying claims.

15 This tray drive gear 56 comprises a large
diameter output gear 56B for engaging the tray rack teeth
55¢g provided on the back of the tray 55 (see Fig. 19 to Fig.
21), and a small diameter input gear 56AR below the output
gear 56B. The tray drive gear 56 is positioned beside the

20 cam gear 30 such that the input gear 56A engages the
outside teeth 30g of the cam gear 30.

The tray 55, tray rack teeth 55g, and tray drive
gear 56 form a disk loading mechanism, equivalent to the
disk loading mechanism in the accompanying claims, for

25 carrying a disc 9 between the turntable 5 loading position



As described above, the feed rack 40 can nove the 20 optical pickup 6 to an
i nside circunference edge Sr position at the inside circunferencedlgi gyt 2%
the data signal recording area of the disc 9, and can then conti nue novi
the optical pickup 6 beyond this position closer to the inside
circunference of the disc 9. Furthernore,z{he 25 second notor 4 drive power
transfer path is switched by the 30 Jdi 2003 46 feed rack 40 noving to
this specific position at the inside circunference or noving fromthis
specific position toward the outside circunference of the disc.

As a
esult drt (B4poer LD AS Nabea oL (19, s8a000 TREGS 4)0on BectioRd O

to power the Signal “reading operation of the Op a

swi t chi ng tﬁgsgékéﬁe5§ﬂ?%ih%a@§%§§i%§t?f@%_tqg second notor 4. Furthernore,

by conti nui € “sarre tor Wit hout changi ng the direction of

shaft rotation ZO aftg_r 1@%‘@1@1 t 'r&é;tjj%%g %iecckudoL 6‘1%% ﬂ%nal9 rt%prggéjcti on

to the inside circunferénce edge f ata sig recor di'ng area” of

(he, 05 189S eSelagata gl s Wgloped Hebide, Moy o

that the disc' 9 can be 2] ISt ore

t PO ¢ he' dr Sk dr v ore
(i <k | Badi B SRSTRR Gagl n P a0C STE T Shar Sopt nofadir o by (. OF ¢

therefore ppssi, t L0Yppde a | ess expensive disk drive by thus reducing
t he nunber g? ng%gssgagedéiﬁ the disk drive. 20 Furthernore, by changi ng

the direction of secong; qQkﬁﬁﬁggq%§{$%ggggrSi y6§t%ga%995§§¢ AP

notor 4 after the optical pic as n noved tot ns

oo CafEsF 98, St chabhes b AL 18 MO Sl 0@ e
circunferenge deteCtion1SWHiRE gear 62 having a large diameter first
10 loading input gear 62A for engaging the motor gear 4G, and
a small diameter first loading output gear 62B disposed
integrally to the top of the first loading input gear 62A;
a second loading gear 63 having a large diameter second
loading input gear 63A for engaging the first loading
15 output gear 62B, and a small diameter second loading output
gear 63B disposed integrally to the top of the second
loading input gear 63A; and a large diameter third loading
gear 64 for engaging the second loading output gear 63B.
This third loading gear 64 engages teeth 30g of the cam
20 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 curved. When the traverse base 20

and cam gear 30 are assembled into the drive base 10 with

25 the traverse base 20 pivoting at the back edge thereof so



3 0 JUL 2003 47 7, it is possible to not eject the disc 9 fromthe disk
drive and continue reading or witing signals to the sanme disc 9.3Thgy(
nunber of detectors or detection switches 5 used in the disk drive can also
be reduced, and a | ower cost optical disk drive can therefore be provided,
because the inside circunference detectiog,switch 7 can be used to detect
if a disk has been | oaded into the disk drive and if the di sk has been

cl anped, and dedi cated detectors used in 10 a conventional disk drive for

t hese detection purposes can therefore be elimnated. The traverse base 20

in a disk dgig Vet(fl‘cﬁgrvg' r@igdal#ﬁ%épggf el d 8@0(&1 ‘}és g :Sgﬂied?%gvévw ng

up and down on t ack en e a pro F st on

front end eggggee%B egggc eI63§an:%h¥tgzrkge§ﬁa3 aréS ges ggoggﬂve

this cgn1cgannel conprls top and orizon channe

33

255 °34 1 BRI SRR B R P, b ¢ron¢f%$&?%@r€%&e<é
base 20 is ggt eh rﬁ%&y heOft}{ r}etﬁelé%giefg? i@.%n 33a to 33c the

protrusion Pis engage ion and distance of
S?\To??% g?oLgéat IhgnbaT-(g‘%egg{glg\bgtl%%h&ﬁﬁf%sﬂgﬁr%é%cordl ng tox\?he
direction apgdsdicglaBCes 0} FRAPHEVamdYear 36 Sard UnP0R A8 Peliably and
smoothly engage even when the traverse base 20 has swung to
a position at an angle to the drive base 10 (indicated by
the dotted line in Fig. 29 and shown in Fig. 7). It should
10 be noted that the 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
loading gear 63 is not shown in Fig. 6 and Fig. 7 to

15 provide a clearer view of the third loading gear 64
engaging teeth 30g of cam gear 30.

As thus described, the profile in vertical
section of the teeth 30g of cam gear 30 is an arc following
the circular path of the third loading gear 64, that is,

20 the last output gear of the loading drive gear set 61, as
the gear 64 moves circularly up or down in conjunction with
the circular movement of 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

25 cam gear 30 even when the loading drive gear set 61 moves



10 rotation. It wll thus be obvious that the traverse base 2.0
supported to swing vertically on one edge thereof relative to tﬂéFdULwaB
base 10. More specifically, the camgear 30 is turned by power transferred
fromthe | oading drive gear set 51, causing the other end of the traverse
base 20 to nove up or down such that the géfnt of traverse base 20 sw ngs
up or down relative to the drive base 10. ive power fromone notor, the
second notor 4, is thus used to swing the traverse base 20 up and down, and
therefore to raise or lower the turntable 5, and spin the disc 9 in

e T e L T T

as shown in"Fig. position a e pro

20 of travgnsenase 20,enga0es LS CAMIhaNNal, 33 Jpyss f rom the Lop

hori zont al ‘channé Xough t he ~di agonal chann 0 the bottarn

horizontal chamnel 33g. WgQ)thgd! LANGLEGASE, 20,41 ROSIL{ POGH A5, 2hapn 20

in Fig. 9 and Fig. 14, the protrus engage op hor’izontal ~channel
 rve base T8 welR IR 1aF of-The TrayarsBepiRr Sy et 1r i
vl Betwebict S ViV abFe 8 St nEoh avper 86 oo 358030y $b05 ad Wi
Figs. 10 {05 ana bl e (o TR EhRr ol Bt b T e e

f | i i | |
ront protistRan2dR ebriRSOLEALCEE® (S A LR B T heliRaPIa o chipgne

33b to engage ottom hofi zont al camc

results in Lhe hhaKeisg Pasgmg0 swi nging down on the back end thereof so
that it is %nc?&%e§9to%the gﬁive base 10 as shown in Fig. 7. This novenent

of the 10 traverse bagge20ywQ dOES SobRE kil P AL Set @ drenS#FE tdovnvar d

incline . As aresult, a disc 9 can be drawn to a position above the

turnt apl e 5¢ EEEEQHBSbQ%ﬂH¥Bdﬁdﬂ<ékéanéidQVc@%@uﬁ%e@bﬁ%@e%ﬂaéﬂBﬁﬂEH@ the
turntable 5 to outsidé the disk drive 1, without the disc 9 or turntable 5

15 int erfer&&ﬁa%&@nﬁils%e%&r%(i‘%{‘&ﬁa Wt ogdi ng4 sWhen hent malersi ase 20
is thus inclined~down fromthe drive base 10 to a specific position (the

position atpywbkGp thesf kaah REYeLUBVORNDORARd RbdAET SR RARE i pasges
t he di agonal channel 33b and engages the bottom 20 horizontal channel 33c

of cam changeh 38k, Jehe tRAl 5 B0sr&h €8E 98R513Q @NFUM MR nlded)s idHd e gear
56 of the disk |oading nechanism The tray 55 is thus driven with the

traverse bagRe2Q@ifs® i @bty WMNYiHh9ide dRINRIESQTIdd Oflide) bad! herRiyse
possible to reliably avoid 25 interference between the tray 55 (and disc 9

therepB) andaid specified position outside of the data signal

recor&ing area of the disc 9, the transfer path of second

motor 4 drive power is switched to the loading drive gear

set 61.

This transfer path switching operation is

20 described further in detail with reference to Fig. 14 to

Fig. 18. A vertical stud 20s is disposed at the front of

the traverse base 20. A trigger lever 71 for switching the

power transfer path is held on the stud 20s. A rocking

lever 73 restricting the position of the trigger lever 71

25 is provided nearby.



3 0 JUL ~OQ~ 50 the turntable 5 when the tray is driven (that is, when a

di sk is-.loaded or unloaded). Wien the traverse base 20 is thus |&@IJmpqu
(see Fig. 13, Fig. 18, and Fig. 7), the third | oading gear 64 is 5 also
inclined and engaged with the teeth 30g of cam gear 30. As noted above and
shown in Fig. 29, these teeth 30g have a profile in |ongitudinal section
that is curved or inclined to the axis Lg of the camgear 30. As a result,
gears 64 and 30g can engage reliably and snmoothly. 10 Furthernore, while
the feed rack 40 (that is the optical pickup 6) noves to the front and the

traverse base 20 is i % Ht} tc{]rt%qt eglgequ thgsf%%d tt:f[e?k gg C cts
ac

and pushes forward on e ext ensi on %75¢> of positfoning ro

in con) uncttggg&%hlaosrf 9ISk JI el s o 7 e e ged ack 90, a5, S i

Figs. 14 to RS causes 9e regu atlng r od € pPOoSI ngy % od

> to ”DVET%Qu&"aﬁngulfadg,%%atlh%{%e o lP 138 I:§ bg%tb%%e £h30 Q{thsff’&k' ng

| ever as” ho above atingro frEs ints

positionin Eha:rm,_el b f3° gg driye tgas§?ég V@gn et%s%l%%fil Lif S %{lg tgaverse

base 20 SI to side e drive base NMOVES in

the opposi téng%ggg&' oet 8, hediackao the fe56er0L $BLI 00,B31h o735 PV the

positioning r to the Thi's i's use t

ext ensi on 756 Qlo B03id | 98AY 94 15 COBLAANR dnP tlntét FR035L the sgid no

part 73c of the rockihg l'ever 73, and"the spring part AUS constantly

urges the pefi%??€'§9Vé9§P% et 9ygrd the back When the traverse base 20 is

hel d substanti par to the drive base 10 with the tops thereof

substantially flush, g{/ r\{:qata_asgre%? gﬁ% tyaverse é}agsaegl%pg agﬁep%v}éroned

front-back to each ot engage
transfer path switching rack 42. The engaging arm 7la is

10 also disposed so that it can engage the hook 32 protruding
from the outside of the cam gear 30.

As shown 1In 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

15 extending in a basic 1 shape from the base 73b, and a
spring part 73c¢ extending basically in an arc from the base
73b. A claw 73d for engaging the stop 71s of trigger lever
71, and a pin 73p protruding upward, are integrally molded
to the lever part 73a. A guide slot 73s through which the

20 regulating rod 75s of positioning rod 75 slides freely is
also formed in the base 73b.

As will be known from Fig. 30 and Fig. 32, a cam
channel 43 with a curved shape when seen in plan view is
provided in the back of the feed rack 40. The front end of

25 the cam channel 43 is open to the front of the feed rack 40.



t he engagi ng protrusion 32p of hook 32 on camgear 30 with the ag%lchanna
27 in the front of traverse base 20. 10 Fig. 19 and Fig. 20 show?thdUkst2ie
in whi‘ch the notor gear 4G is driven further in the same direction
(countercl ockwi se) by the second notor 4, and camgear 30 is turned further
countercl ockwi se by way of intervening Igﬁging drive gear set 61. The input
gear 56A of tray drive 15 gear 56 does n engage the teeth 30g of traverse
base 20, and is positioned to the smoboth part 34, in the states shown in
Figs. 9 to 13. Rotation of camgear 30 is therefore not transferred to the

d d _th ) ,
Loy 0LV BR8rpPR, 3RS AT e o0 70 SRR AR Y o B
teeth 309 0§1§§Q19§8£1§0 gggbgh;gpggg%gﬁ i %%hege%r 56A of tray drlve gear

56, and tray dirve gea n conju ction mntH rotation of the cam

vy of OoEtTBﬁt t gear "sob B SERBYEhEp %Baglé%et o, el afag@dt%gi% ot i’ ’
55

HZ? E?ﬂ&%ﬁ%ﬁgﬁ&%ﬂ?hg? ¢ JERE h%org%? Bkd HEsHRbEE EPE‘%&”Z tigh e

St o5 o deefe  bRalaobe =3t Mhad et 5 dusorBRPaindien SR HRITT,

di sk drive hess n 4 ven in the opposite direction by the
not or contr% %i?CUI§8 ? ?ﬁgg%ﬁrghgf ggard 2 so that the notor gear 4G 10

begins to turn cIockwug?ﬁeAE#%d§¥¥g 1lfarr¥|m§3§¥%fgglgfl fLafed 1Rt the

di sk drive 1, clanping prepar i ng ‘1 or S|gna repro Gction are

acconpl | Shegpcﬁ ?héﬁﬂHg ?Sd?f 589%85%1 lﬁgs%ﬁebﬂa%%% i sll o diigee

accor ding t Is"preférre present 1 nvention

compri ses a.gryga.bage %Q%M?‘ 1§§p%ra%tee féaYgr%l‘isg $8 24 d Ol ¢holt of

turntable 5 1s asse e traverse base supporte SO as to swn

up angydown, oo f:P&vQ{é%é’eb?Qéezbg ﬁgysﬁﬁiﬂ\ﬁ' E?f et |rect| g;;] O?.ect%n igpt or

4) continuousJ.y iIn or war Irection irst rotatlon) or

opposi te difget ANy, pBBYIIBnARORIIL RS NLGHYUPL fes ' 8 SERGagEASl BU8HI st he

turntable 5, and transporting a disc 9 can be acconplis stubstantial l'y

conti nuousl ¥oi N ehlyagiflgdednd orsliaaﬁt;anff@éiy ¢eBhinBaLR! Yid Nthbe oppasi te
order. It is 25 therefore possible when [ oading or unloading a disc 9 to

3 0 ,~UL ~ pacRV@hfdbNERAHAREENSE YblRelNEn! ¥hA! #BLEoF WirkRedsMBWisRY 2ihe
disc 9 up or down. Unlike with a conventional disk drive, it is therefore

not necessagytéRsPERVy9e Brélakthabder ik dl Iffrbmn&hteh%n@asjlsngS bkt h@l&ﬂvr e,
it is also possible to secure (clanp) and rel ease (unclanp) the disc to

or frpmtheawrﬂé?{ghst%aswa ey 0@@&&&&%%%@@%&82 t('f:éﬁebéetgﬁs%szo to
which the turntable 5 is assenbled is swng vertically on the drive base

10. Theref og@enunhi keigv thaa t0 eopyvenghonad i E&sdrtll\é@a, difdst NOb the
necessary to drive the clanping nmechani sm (chucking plate) up and down.

Fur t her nor exi fie€ afisémathé NghgagRhgr bhsecosyd ERHOEx4)knisSonsgdct,0 nove the
optical pickup 6, raise and lower the turntable 5, and transport the disc

9, the gi sk drive 1 1Ascafiobedopebatred ushig arkguaktahgt weorbt gss, tilsat
R inserted through and slides freely front-back in the guide
20 slot 73s [75s, sic] formed in the base 73b of rocking lever
73. As described more fully below, after assembly the front
of the extension 75c contacts spring part 73c of rocking
lever 73 and is pushed thereby to the back. The back of the

extension 75c cah also contact the front of the feed rack

25 40 so that as the feed rack 40 moves to the front, the



second notor 4 and a spindle notor (first nmotor) 3 "for rotationally
driving the turntable 5. Hy thus reducing the nunber of notors @dedyL @068k
drive 1 construction is sinplified, and good operation of the component
parts can 20 be nore stably maintai ned. Advantages of the present invention
In an optical disk drive according to a fggst aspect of the present

i nvention, both a first base 25 conprising a base franme of the disk drive,
and a second 8 0 JUL 2003 54 base separate fromthe first base are

provi ded. The second base is supported to nove or swing vertically relative

he fi . A _s§ing| i b
7o Lo RS AT (RO SRR O
opposl te lrection t OhA V%l’tlé‘pﬁ (1%:[ | f pll(a_ 5 I’E%I e P %ﬁ?é{l@lo??ﬁlg

turntabl e, and nove theé optTcal ~di sc” substanti al'l'y¥ ‘conti nu y'In
Seduence, | PneRRBRETar0, XEECChPAR, Cttg' o REHERRRS: CPEN. O5kRE, HAE.
sk up or BORRCIGRIRED 40T 57 Al HREORC A SefhP ) BROVI BT O HHE
o ol oy posarBry eRB RS Rt PUAg) sakhebay EBARTIA My diylastRer !

fromthe tugptabl gggsi Bgchihe gpgraghony sgebx?}ggﬁgecgﬂgnbageﬁg?e Ech the

turntable is asse ed I's swung vertically on I'rs ase. ore,

unl i ke wit hg%s‘f:%ﬂ‘é‘?a”t Lgnal, di Sé%c?r%,dr Y8 k%obmﬁ. “@% ’Eﬁ-geres%‘%reﬂ t ooyl Vgt he

cl anpi ng nmechani sm (chucki ng pl at up and do urt nore, because a

| ampi ng T , t t ! Reouse
si ngle no Oeoﬁtta%tgegﬁ@ PRLAEL Ioh UBRd VLt RiPPLEhs Pbik Uit [8f S

and |l ower the turnta transport the disc, the dis rirve can 25 be

operated usijad; igﬂ?’.?xllgsq:fo& "V‘Ps,rml:‘a(ﬁing;haéhé Senf8td podifidhing0d3P55

second notor an t notor for rotationally driving the turntable. By

thus geduci r&gﬂ%ﬁ%%&i_ Eﬁéore%g%?i‘;rg di oke dfEME rEQRJLA NG It | Suide

sinplified, peration of t'hé conponent parts can bé nore stably

mai nt ai ned. §ahRean 2Pt igals dhSks k| ¥Re AGEQLHALRINEO rBASEBUNG ASPACT I R o t he
present invention, the second base is disposed i nSide an opening in the

first base, taRd gos iSURRAMEdSEnAEAL 1 Bt Gan M @8i ¥erbhsal hy,PiaHy | Bigus
around one end thereof relative to the first base. More 10 specifically,

the Ca”‘geaécE%rEQEQEe%d%&ﬂﬁddﬁfEW@BErh%éQSEewégéfZ@”Ei&@ keadiige dfdve
gear set, and the other end side of the second base is raised or lowered in

conj uncti ontwet BrEaE BRAL Kretation. As a result, the second base is noved
up or down to the first base pivoting around 15 the one end side of the

secondshbase. In additiporad dhraned 7t shagbievedebynt Becf wkdn seen in
plan view is also provided in the top at the front of the
traverse base 20. An engaging protrusion 32p is also
provided on the back of the hook 32 on cam gear 30. This
engaging protrusion 32p engages the cam channel 27, and
20 thus regulates the front-back position of the traverse base
20 to the drive base 10,
The vertical positioning between the front of the
traverse base 20 and the drive base 10 is also accurately
controlled by the protrusion 20P provided at the front of

25 traverse base 20 engaging the cam channel 33 of cam gear 30.



aspect of the invention, it is also possible to use drive power froma
single notor (the second notor) to drive and link pivoting the s@dopgl Pame
up and down to the first base 20 (that is, raising and | owering the
turntable), and transport (load and unload) the disk. In an optical disk
drive according to a third aspect of the gzesent invention, the profile of
the outside gear part of the cam gear as en in longitudinal section 25 is
an arc or a |line approaching said arc. This arc follows 3 0 JUL 2pp3 56 a
path of vertical circular nmotion through which the final output gear of the

| oadi ng drive gear set_travel co nction th the swin novenent of
t he ;egondlgasg In t §(ééﬁfﬁ%ﬁ?f?ﬂluh%u%ﬁBPgnggr§ﬁaqégféxﬁé%%g¥% BPi ve

gear set po t|v y e es t he, out si de of. the cam gear en the
final out pu éf”s‘{/ﬁ ng Ep 1(9r \A}i?‘ c%?ﬁ‘tﬁﬁp ARtRITABES iy h vgree
novenent of the segon bas an opt di sk drive accqrding . to a fourth
10 aspect oPSLREVFr-ESeE ’o‘h“s'g bﬁBFr&sﬁ'ons’ré ngpégéit? tgfrsoéi‘ij BPher
end side of the second ba e, dthis ot{b end side of the second base is
posi ti oned P@F&’ca’t“? yerti égﬂlyt' ofNehi G GOFRSPERtENJHH ML OFm ERGnnel
in the_cam ear #ﬁﬁ;he for n additipn to, the bengfits achieved b the
above éspec $L1¥P qn@@nﬁp tF§V?E§%J§85503£tﬁ%Pt & HGAF et e?

and preC|seI 29 tiaon the end_side of . the_second gese t|c

the Firet bassRaRtl, it i cherF e Saserady PREE S ad %rn% s

component 5. PP Qﬁﬁﬁsp?’ﬁ@ %E@Mt Hi 'ﬂ%%@%%agc?t’e“%é%% ?r%test’ i L
i ve gear of VRerghef 38 RSReAy ahE et ""” st Tl Ry
downwar d tOlgadlng mechanism on the drive base 10 and the loading
10 drive mechanism on the traverse base 20,

The disk drive 1 also has a clamping plate 85
with an assembled clamper 926 for clamping a disc 9 to the
turntable 5 (see Figs. 1, 2, 4, 22, and 23). The clamper 926
has a magnet 97 in the center thereof, and felt 98 affixed

15 to the disk contact surface on the bottom of the clamper 96.

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

20 assembled to the drive base 10 by engaging these claws 95d
with the sides of the drive base 10. By thus assembling the
clamping plate 95 to the drive base 10, the center of the
clamper 96 can be centered with the center of turntable 5

rotation.

25 The clamping plate 925 comprises right and: left



3 0 JUL 2003 57 specific position relative to the first base. The tray is
thus driven after the second base has positively swung down frond OhdULf 2803t
base. Therefore, in addition to the benefits achieved 5 by the above
aspects of the invention, it is also possible to reliably avoid
interference between the tray (that is, the disk on tray) and the turntable
when the tray is driven (that is, when t disk is transported). In an
optical disk drive according to a sixth 10 aspect of the present invention,
the feed rack can be noved to a specific position farther to the inside

Ci 1 cunt or EF CHERE BhsPRRER o1oH hEoRati RO ig CROPOEA Cariir Sohe 08—
I cun er endi® TS HIORbVERS 176 SERBSepBRI APBURGE: FEBTSEalotHEn it
circunference side to tge tside circupference sigde of tge dis%f t %rfeed
rack SMAtC.?FtﬁEPB?FSé Ho%&ﬁt? wisiae g%th%ﬁdtﬂe QELHARCADL GPRNSG
Fnvent fon. $%¢ €% cfpeseing e habdsZcPrg) ES bhs: Bachs Sebond motor) 1o
i ve Bover transf of BRCEP URE shBong TN, on b8aE i G PEENSaRo 8 | ve
eaul at § ng THE | & ar s HR3g5vo) 60 APBin FHE GBI BT TRETSRdond
bace 25 L3Hhho o' ot LR (REKTRY 16 BEYRIY BoRRSE! USuRRAY oBsLo e
less than the width of the horizontal base 95b by an amount
corresponding to the notch 95e. This gives the horizontal
10 connectors 95c less rigidity than the horizontal bases 95Db,
and makes it easier for the horizontal connectors 95c¢c to
bend vertically.
When the disk drive 1 is dropped, for example,
exposing the disk drive 1 to a large shock such that the
15 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 fo the
turntable 5) from suffering major damage.
20 The operation of a disk drive 1 thus comprised is
described next below.
When a disc 9 is loaded into the disk drive 1 and
a signal recorded to the disc 9 is being reproduced by the

optical pickup 6 (see Fig. 9), the traverse base 20 is

25 supported substantially parallel to the ‘drive base 10 as



5 the positioning channel in the first base, and thereby determ nes the

| ateral position of the second base to the first base perpendi cud drJulo 2808e
direction of feed rack travel. Therefore, in addition to the benefits

achi eved 10 by the above aspects of the invention, it is also possible to
precisely and positively position the othgr end side of the second base
|aterally to the first base. In addition, 8onponents on the first base and
conponents on the second base can be precisely and reliably engaged with 15
correspondi ng conponents.. ~' urtherrnore, noving the feed rack to the other
end side of the second base~~and positioning the second base can be
interlinkedSQQWWg%ﬁﬂﬁhgwxﬁmﬁyfmﬁéﬁ§a?ﬁrﬁﬂ%&PERBF“?%%% $8R0AH RBEOFFOREN an
optical disk drive_according to an eighth 20 asgect of the present

i nvention, Ei9eRbniPBadFayarsaidrasonill ide HBEPt tH& L bsOFLARRERS t he

first base in the direction of feed rack trave] as a result of a hook part
di sposed t o TRENEIM3FE R e A RyiTRP LRAMRY Thathet 2R gt de é%cond base. As a

result, components on _the first_base 25 and cpnponents on _the second base
can be precisely and %h?(FQRR.5563°§99Qﬂi55+§g%ﬁg §¥&Twitth +or FREREREI ng

Che. i meont | BHEN e, GG THHL @S SRIEAT grelf St < AporaSdton ThUAs RaL ablse
on the 1115t IBsTRYHH nLPPNEHicPEr gty SERE Plbii BF | iy Soft o 25
he. pr osont STRVBTbrEige 497 cbliep SIS gnendene Sheyihiddnis A hnT th 10
and Chus. pr AFeTtRReE G o AR REE S Tect 19 19 G LT £ base Lo
i ve tan be | mpr oved W CPA bbbty SHOR R Y157 o | T, TS FTTHERARY o,
L AR T B A
(elolve POl SAPY S DL {Spbooh St secon base it
et § {ORIEALIE £PRNE, B LAV ORI o, g IS o
By oguct 1 becepeb bELetege, DE TR Sl L, TSRS R 058 A2
optical system including a laser and lens) of the optical
15 pickup 6 are operated to read the desired signal from the
disc 9.
If the signal track to be reproduced is not above
the current optical pickup 6 position, or if signals are to
be read from some plurality of signal tracks, the optical
20 pickup 6 must be moved appropriately toward the inside
circumference of the disc 9, that is, toward the front of
the disk drive 1, or the outside circumference of the disc
9, that is, toward the back of the disk drive 1.

The optical pickup 6 is moved by means of the

25 optical pickup drive mechanism. As described above, the



3 0 JUL 2003 60 in connection with the preferred enbodi nents theéﬁof W t h
reference to the acconpanying drawings, it is to be noted that v i WHis 2003
changes and nodifications will be apparent to those skilled in the art.
Such changes and nodifications S are to be understood as included within
the scope of the present invention as defined by the appended cl ai s,
unl ess they depart therefrom 30 JuL X503 61 What is claimed is: 1. An
optical disk drive having a turntable for rotatably supporting an
opti cal ~di sc, an optical pickup for witing a data signal to an optical
di sc rotatiqg on . the 5 turngable and/ or Qgﬁfing a data signal recorded to
sai d opti catSRRL, MALBFCcBupt S FRELRECHENICMYSE ABDI ~§S FRTRK i 98RT pidGkup
bidirectioaﬂlgébetmeen,the inigde circunference side ang outside
ci rcunfer e&c‘é‘ dehotatHen oBEi EBF Jfer JfPTa 4fF skS | BRAPAGTREERSH &k for
noving an 10 optjical dis¢c bidirectionally between a first position at which
the opticalSRASH IS SBRSe fRAVEIRAt5HFLO 3RS LreReSRy*FOsitri Sheatiduth t he
optical disc, |s outside the disk drive, conprisjing: . a first base conprising
a base fran%l‘%ﬁ.gﬁ/hetrtﬁ skagk SLE gRaTa ont’ b&LETEar GRS Hdm
first base and supported to r swing,vertically relative to the first
base, And HaviHy O s I ahierth ol SaP ARG RRYBF SCaRUERUFI FERTNDES TSP
rotationally driving said turntable, and 20 said _optjcal pickup and pickup
i ve. mochil i AARISEh SDEER TS dCTd Hochahy SRPfort e v Ay &5 o Cheak
| oadi ng mechanj s a. secon tor drivable i.n forward and reverse
di rections RS Fﬁ@ﬁ$ﬁpd€i n%%ﬁe{h?ﬁe ai6r9§9|85dgﬁ5 drﬁge%hﬁcﬁﬁﬁp§n1and
pi ckup d“‘é%QFCQE“%% néﬂg%uné%ééféé %ng ?% Fig. 9 to Fig. 13, the
optical pickup 6 moves forward (downward in Fig. 9 to Fig.
10 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
15 set 61 also turns in conjunction with second motor 4
operation during this signal reproduction mode, but the
teeth of the third loading gear 64, that is, the final
output gear of the gear set 61, are positioned at the
smooth part 34 of the cam gear 30 and thus do not engage
20 the cam gear teeth 30g. Drive power from the second motor 4
is therefore not transferred to the cam gear 30, and hence
to the tray drive gear 56, in this signal reproduction mode.
Fig. 10 and Fig. 15 show the drive train when

positioned for reading a signal recorded to the most inside

25 clrcumference part of the recording position range (data



a drive power transfer path sw tching nechanismfor switching the drive
power transfer path of the second notor between a path transferrin?Upgmeﬂ
to the |l oading drive nechanismand a path transferring power to 5 tThe

pi ckup drive nmechanism are disposed on the first and/or second base; and
novi ng sai d optical pickup, raising or Iqﬁgring the turntable, and noving
the optical disc can be 10 substantially continuously perfornmed in this
sequence by driving said second notor continuously in a first direction of
rotation, and these operations can be perforned in reverse direction in

reverse sequeace SYBSEIRLLA | d cgBt ioUsl ycby drmyérpggaga 186 mgerermt or

cont|nuously n reverse oOr "“Ssal I rst I'on of at |

said secondrgggefgﬁym&?féeﬂ @Siéjree Qﬂ‘én'd&&t 5'51120 ].1%' et 5 ?aﬁ%}ye st

vertically sw nga supported around onée en ereo tive

base: the frLsh,Pass d@ﬂgrbﬁﬁcége}é‘ieﬂu a2 e%cﬂ'a%&%?ne‘%o”%% 3 Qler

end side of t e seco sal am gear having on an outS|de surface

thereof a C@%ﬁ%@@%l&ﬁ e’ 8LSiRg. g{gd &%rgggnéf“ geeépﬁin nd,af g4 d

second and ‘sai oadl ng Ive mec anls conprises a

| oading dr i g, dggccost anR! %@ BA M At Lol appacs 1oekughos 3l

out put~ gear sal out put” gear I'VE

engagi ng a“tl?é'tfégé’ FEEKN 4Bl (gngtgbgec?g%rﬁﬂﬁafhéofigégt Suﬁﬁkg %gg:&g%%r and

t hereby rai se or [ower sai other side e secon ase n optical

di sk drive fe?e&'&%&rtP&@'ekEe%&tﬁh% ge%?rS'f”tthlrQE‘i&f kg vl gblle Quksisde

gear part o t he cam gear as seen 1 n ongltudlna section iS an arc or a

| ine appr oaghé rigoﬁé‘tdté‘éﬁsféﬁ' gaaﬁcsw;)l:bﬁ%pgracmaub 95 \Aqrsbl eXtrhely
circular notion through which said final put gear
close to the partial gear 71g of trigger lever 71.
10 The data signal recording area of an optical disc
9 is known from the literature to be determined by the
distance from the disc center based on the disk format
standard. A conventional disk drive also has an optical
pickup position detector disposed at a position
15 corfesponding to the most inside circumference position of
the data 'signal recording area to detect whether the
optical pickup 1is at this most inside circumference
position or has moved thereto so that the optical pickup
can be prevented from moving beyond this point further
20 towards the inside circumference of the disc.
In contrast to thilis conventional design, a disk
drive 1 according to this preferred embodiment has an
inside circumference detection switch 7 disposed at the

inside circumference edge Sr of the data signal recording

25 area of the disc 9, and uses the inside circumference edge



| oadi ng drive gear set travels in conjunction with the sw nging novenent of
the second base. 3. An optical disk drive as described in clain13005 ng
claim?2, wherein a protrusion is disposed to said other end side of Q% 3
second base, and said other end side of the second base is positioned
vertically by said protrusion engaging a E§n1channel in the camgear. 25

3 0 JUL 2003 64 4. An optical disk drive as described in any of clains ~.
to 3~ wherein said disk | oadi ng nechani sm conprises a tray drive gear for
driving the tray on which a disk is placed, 5 said outside gear part of the

cam gear engggl0g saifl bray uiv, dsar hehhe secand, base. sud ngs goypvard

to a specific positiaon ative ase. optTC

o5 Sest Dol D A 01y G Pl O fr I GLERU0R MK O 4geppepgn

conprises a ng~an up, aTac

set conprising g glural ity of gears. 8N, 07 Lulag sald deediack o saldblged

rack being € tO0 a’speci posi rther"to the 1nsi

ci 1 ount or cnBBeBHE pddid | (6 the BRCKUE ol *riBor BPE) il thiae

circunferen € posi ata“sign recor

?rgf:ihgﬁlgsgi Egireﬂﬂégkggcﬁaip% rtj; 'Vo‘:f* POYeH, L %&&E QQEPeEQ.SWk}a@i@ffers

y noving 0 tThi's SpéciticC position a
from the conventional disk drive is that when:  the inside
circumference detection switch 7 is on, movement of the
optical pickup 6 beyond the inside circumference edge Sr is
not limited when the optical pickup 6 trips the inside
10 circumference detection switch 7, and the optical pickup 6
can therefore be purposely moved further to the inside

circumference of the disc 9.

The inside circumference detection switch 7
operates mechanically in the same manner as a common
15 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 interferes with the switch 7, causing the inside
20 clrcumference 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

25 can alternatively be a non-contact detector orxr any of



the inside circunference side and thereby sw tching second notor drive
power transfer path froma path to the pickup drive mechani smto3d gt 083
t he | oadi ng drive mechanism and 25 switching said second notor drive power
3 0 JUL 2003 65 transfer path froma path to the | oading drive nmechanismto
a path to the pickup drive mechani smby nmpying fromsaid specific position
at the inside circunference side to the outside circunference side of the
di sc and thereby 5 disengaging fromthe drive powe r transfer path

swi tching nechanism 6. An optical disk drive as described in claimb5)

wherein a rggg%ghgngtkgq &ﬁkﬁﬂf&£§§€§ggwanlthe other end 10 side is disposed
an

to the secon ase, a positioni'mg channel engageable by said regulating

rod is disposed in Saﬂtg];ii r$4 g%%e;%?%i dlfsee 5ﬁc%h%ng€%{£||g%£a%gc{]%%ull§ti ng

rod when it noves from tthe one end e to the ot her

o1 otrudes | PORCEhe ot IEF RISl dSPol e ‘SaiaRn Bace G dL o Cery

protrudes from r end S1de of the second base an

posi t1 oni ngghagnel Whan ife; heedtaclhAanend WLheLLIONacH; thA o hogngnd

side after engagin regu g there positioning theé second

base t@ the.{irst [ t | di t.] culkar th ;
di rect ?’on OFB%;eledm?ggg tl?eag%lil& %%ns od{olesccia lqg-l‘ g%ra ri \(%Igcalstgesic:fr?fbe |snl%?ai nS
or 25 Clai”‘@iW@Eﬁ%EQeEE CFEMNGLAIL[YPrd sesa hookpart 3 0 JUL 2003 66

projecting to the outside, the second base conprises on a surface thereof a

curved channel paral| ehe! Quarrdliinidle Pabkedd tHe sRELECRhoWRNdrD PRUH. hook

part engages said curve annel to position the second base to the Tirst

base in theidi boet 1o £1q1eRd bRakel VA fh FIGEPtitabndl U6 drdye,ee

described in any of 1 alms 1 to 7) wherein a elastic danping menmber is
di sposed 1058 $HRPRABLeR@NE @ tHUMROIHAIL SAIL HNfe LNV iGNt W second

base to the first base, and to a support part for supporting said cam gear
to theofirst base, The optical pickup 6 is moved from the state
shown in Figs. 10 and 15 to the state shown in Figs. 11 and
16 by continuing to.dr;ve the second motor 4 in the same
direction (counterclockwise in this case) from the state
shown in Figs. 10 and 15 after the optical pickup 6
15 operates the on-state inside circumference detection switch
7.
By thus moving the optical pickup 6 further to
the inside circumference, the power transfer path switching
rack 42 of the feed rack 40 moving the optical pickup 6
20 front-back engages the partial gear 71g of trigger lever 71,
and turns the trigger lever 71 clockwise. In conjunction
with this the engaging arm 7la of trigger lever 71 turns
the hook 32 of cam gear 30 counterclockwise.

The cam gear 30 thus turns counterclockwise, and

25 the cam gear teeth 30g begin to engage the final output



sai d second base being thus supported in a 15 floating state on the first
base wi thin the range of elasticity of said danpi ng nenbers. AF3 0 JuL 2003
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the feed rack 40, that is, to optical pickup 6 movement.

The pin 73p of rocking lever 73 is guided along
the cam channel 43 of feed rack 40 to enter the inclined
5 part of the cam channel 43 at this time, and is thus turned
counterclockwise by the spring tension of the rocking lever
73. The trigger lever 71 continues to be turned clockwise
until it completely separates from the cam gear 30.
It should be noted that basically the trigger
10 lever 71, rocking lever 73, and cam gear 30 (or more
specifically the hook 32 and smooth part 34 of the cam gear
30}, as well as more specifically the power transfer path
switching rack 42 and cam channel 43 of the feed rack 40,
combine to form a power transfer path switching mechanism
15 for switching the transfer path of second motor 4 drive
power. This power transfer path switching - mechanism
corresponds to the power transfer path switching mechanism
of the accompanying claims.
As described above, the feed rack 40 can move the
20 optical pickup 6 to an inside circumference edge Sz
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

25 second motor 4 drive power transfer path is switched by the
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Furthermore, by continuing to drive the same
motor 4 without changing the direction of shaft rotation

10 after moving the optical pickup 6 for signal reproduction
to the inside circumference edge Sr of the data signal
recording area of the disc 9, the disc 9 is automatically
unclamped from the turntable 5 so that the disc 9 can be
ejected from the disk drive. It is therefore possible to

15 eliminate the dedicated disk loading motor required for
disk loading and unloading in a conventional optical disk
drive. It is therefore possible to provide a less expensive
disk drive by thus reducing the number of motors used in
the disk drive.

20 Furthermore, by changing the direction of second
motor 4 operation or simply stopping the second motor 4
after the optical pickup 6 has been moved to the inside
circumference edge Sr of the data signal recording area of
the disc 9 and the position of the optical pickup 6é has

25 been detected by the inside circumference detection switch
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cost optical disk drive can therefore be provided, because
the inside circumference detection switch 7 can be used to
detect if a disk has been loaded into the disk drive and if
the disk has been clamped, and dedlcated detectors used in
10 a conventional disk drive for these detection purposes can
therefore be eliminated.

The traverse base 20 in a disk drive according to
this preferred eﬁbodiment is designed to swing up and down
on the back end of the base while a protrusion 20P at the

15 front end engages a cam channel 33 in the cam gear 30. As
described above, this cam channel 33 comprises top and
bottom horizontal channels 33a and 33c and a diagonal
channel 33b connecting these horizontal channels (see Fig.
24 to Fig. 29). The vertical position of the front of the

20 traverse base 20 is determined by what part of these three
channels 33a to 33c the protrusion 20P is engaged with,
that is, by the direction and distance of cam gear 30
rotation. The traverse base 20 therefore swings up and down
pivoting around the back edge of the traverse base 20

25 according to the direction and distance of cam gear 30



10nm 10nm 10mm ! * $10%m& () - ! +* $10%m& () - ! x* $10%QQ8' () - F1L0%1& () -
OGRAT| AAAZX6_QR! s$109084& () - ! s$10%h& () -1 >s$10%ld& () - ! s$10%mh&d 0) JUls 8030
Mg () - 109& () - AA*B; B{BBB~\: _@!!il8$10%& ()-a!sl 8$10%& ()-a!sl 8$10%& ()-a
x| 8$10% & ()-a @O0% ()-L10%& ()- BACCC DDD DDzodY: ! $109%& ()- 10 10

101 8$10%&' ()-a! | 8$10%& ()-a!i .
| 8$10%& () - a! +l 8$10%: () - aDD?DhDDERE{ Y7dY*F1 0 00& ()- .1 0%40%& () -

T940% ()- . !'HAOY% ()- . %0% & ()- . 10% ()- REEE3FFFGMJI3dY:!! %4 0% () -
1 SOA0%& ()- . ! Xx9A09%& ()- .!Xx%A0%& ()- .!|%0% ()- .!9%0% ()-

. GAGGGGOEEE, 7Lk 110%& () - %810% ()- 10.10 10810% ()-!d%d0%& ()-

1 dY%A0% () - :

e 1T S P S B i
is supported to swing vertically on one edge thereof
relative to the drive base 10. More specifically, the cam

5 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

10 used to swing the traverse base 20 up and down, and
therefore to raise or lower the turntable 5, and spin the
disc ¢ in conjunction therewith.
When the cam gear 30 moves further
counterclockwise as shown in Fig. 13 and Fig. 18, the
15 position at which the protrusion 20P of traverse base 20
engages ‘'the cam channel 33 moves from the top horizontal
channel 33a through the diagonal channel 33b to the bottom
horizontal channel 33c.
When the traverse base 20 is positioned as shown
20 in Fig. 9 and Fig. 14, the protrusion 20P engages top
horizontal channel 33a, and the traverse base 20 is held as
shown in Fig. 6 parallel to the drive base 10 with the top
of the traverse base 20 substantially flush with the top of
the drive base 10. The disc 9 can thus be clamped and held

25 level between the turntable 5 and the clamper 96.
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) /Il%QO%&éﬂannel 33b to engage the bottom horlzonta; channel 33c of
cam channel 33.

This results in 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 movement of the

10 traverse base 20 also lowers the turntable 5 to the same
downward incline. As a result, a disc 2 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

15 interfering with disc 9 loading or unloading.

When the traverse base 20 is thus inclined down
from the drive base 10 to a specific position (the position
at which the front protrusion 20P of the traverse base 20
passes the diagonal channel 33b and engages the bottom

20 horizontal channel 33c of cam channel 33), the teeth 30g of
cam gear 30 engage the tray drive gear 56 of the disk
loading mechanism. The tray 55 is thus driven with the
traverse base 20 reliably swung to a downward position.

It is therefore possible to reliably avoid

25 interference between the tray 55 (and disc 9 thereon) and
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5 also inclined and engaged with the teeth 30g of cam gear 30.
As noted above and shown in Fig. 29, these teeth 30g have a
profile in longitudinal section that is curved or inclined
to the axis Lg of the cam gear 30. As a result, gears 64
and 30g can engage reliably and smoothly.
10 Furthermore, while the feed rack 40 (that is, the
optical pickup 6) moves to the front and the traverse base
20 1is inclining, the front edge of the feed rack 40
contacts and pushes forward on the back of the extension
75¢ of positioning rod 75 in conjunction with the forward
15 movement of the feed rack 40 as shown in Figs. 14 to 18.
This causes the regulating rod 75s of the positioning rod
75 to move forward guided by the guide slot 73s in the base
73b of rocking lever 73. Then, as noted above, the
regulating rod 75s fits into the positioning channel 13 in
20 drive base 10, and thus positions the traverse base 20 side
to side to the drive base 10.
When the feed rack 40 moves in the opposite
direction to the back, the force of spring part 73c moves
the positioning rod 75 to the back. This is because the

25 front of the extension 75c of positioning rod 75 contacts
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10%& (}-. &1BY®5812110t40 the drive base 10 with the tops thereof
substantially flush, the drive base 10 and traverse base 20
are positioned front-back to each other by engagement of
the engaging protrusion 32p of hook 32 on cam gear 30 with
the cam channel 27 in the front of traverse base 20.

10 Fig. 19 and Fig. 20 show the state in which the
motor gear 4G is driven further in the same direction
(coupterclockwise) by the second motor 4, and cam gear 30
is turned further counterclockwise by way of intervening
loading drive gear set 61. The input gear 56A of tray drive

15 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

25 the front as shown in Fig. 21 by way of output gear 56B of
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5 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 motor 4

is driven in the opposite direction by the motor control

circuit of the circuit board 2 so that the motor gear 4G

10 begins to turn clockwise. As a result, carrying the optical

disc 9 into the disk drive 1, clamping the disc, and

preparing for signal reprocduction are accomplished as a
sequence of actions.

As described above, a disk drive according to

15 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

20 a forward direction (first direction of rotation) or

opposite direction; moving an optical pickup 6, raising and

lowering the turntable 5, and transporting a disc 9 can be

accomplished substantially continucusly in this oxrder, or

substantially continuously in the opposite order. It is

25 therefore possible when loading or unloading a disc 9 to
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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.

5 Furthermore, it is also possible to secure
(clamp) and releasc (unclamp) the disc 9 to or from the
turntable 5 using the operation whereby the traverse base
20 to which the turntable 5 1is assembled is swung
vertically on the drive base 10. Therefore, unlike with a

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

Furthermore, because a single motor (second motor

4) is used to move the optical pickup 6, raise and lower

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

15 can be operated using a total of two motors, that is, said

second motor 4 and a spindle motor (first motor) 3 for

rotationally driving the turntable 5. By thus reducing the

number of motors used, disk drive 1 construction 1is

simplified, and good operation of the component parts can

20 be more stably maintained.

Advantages of the present inwvention
In an optical disk drive according to a first
aspect of the present invention, both a first base

25 comprising a base frame of the disk drive, and a second
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base is supported to move or swing vertlcally relatlve to
the first base. A single motor (the above-noted second
motor) can be driven continucusly forward (in a first
5 direction of rotation) or in the opposite direction to move
the optical pickup, raise or lower the turntable, and move
the optical disc substantially continuously in this
sequence, or substantially continuously in reverse
direction in reverse sequence. It is therefore possible to

10 avoid interference between the turntable and disk when
loading and unloading a disk without moving the disk up or
down. Unlike with a conventional disk drive, it 1is
therefore mnot necessary to provide a disk holder for
lifting the disk.

15 Furthermore, it 1s also possible to secure
(clamp) and release (unclamp) the disc to or from the
turntable using the operation whereby the second base to
which the turntable is assembled is swung vertically on the
first base. Therefore, unlike with a conventional disk

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

Furthermore, because a single motor (the second
motor) is used to move tﬁe optical pickup, raise and lower
the turntable, and transport the disc, the disk drive can

25 be operated using a total of two motors, that is, said
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drive construction is simplified, and good operation of the
component parts can be more stably maintained.

5 In an optical disk drive according to a second
aspect of the present invention, the second base is
disposed inside an opening in the first base, and is
supported so that it can swing vertically pivoting around
one end thereof relative to the first base. More

10 specifically, the cam gear 1is rotated by drive power
transferred from the loading drive gear set, and the other
end side of the second base is raised or lowered in
conjunction with cam gear rotation. As a result, the second
base is moved up or down to the first base pivoting around

15 the one end side of the second base.

In addition to the benefits achieved by the first
aspect of the invention, it is also possible to use drive
power from a single motor (the second motor) to drive and
link pivoting the second base up and down to the first base

20 {that is, raising and lowering the turntable), and
transport (load and unload) the disk.

In an optical disk drive according to a third
aspect of the present invention, the profile of the outside
gear part of the cam gear as seen in longitudinal section

25 is an arc or a line approaching said arc. This arc follows
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a path of vertical circular motion through which the final
output gear of the loading drive gear set travels in
conjunction with the swinging movement of the second base.
In this case the final output gear of the loading
5 drive gear set positively engages'the outside gear part of
the cam gear when the final output gear swings up or down
in conjunction with the swinging movement of the second
base.
In an optical disk drive according to a fourth

10 aspect of the present invention, a protrusion is disposed
to said other end side of the second base, and this other
end side of the second base 1s positioned vertically as a
result of this protrusion engaging a cam channel in the cam
gear.

15 Therefore, in addition to the benefits achieved
by the above aspects of the invention, it is also possible
to reliably determine and precisely position the other end
side of the second base vertically to the first base. As a
result, components on ‘the first base and components on the

20 second base can be precisely and reliably engaged with
corresponding components.

In an optical disk drive according to a fifth
aspect of the present invention, the outside gear part of
the cam gear engages the tray drive gear of the disk

25 loading mechanism when the second base swings downward to a
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10 speclfic position relative to the first base. The tray is

thus driven after the second base has positively swung down
from the first base.
Therefore, in addition to the benefits achieved
5 by the above aspects of the invention, it is also possible
to reliably avoid interference between the tray (that is,
the disk on tray) and the turntable when the tray is driven
(that is, when the disk is transported).
In an optical disk drive according to a sixth

10 aspect of the present invention, the feed rack can be moved
to a specific position farther to the inside circumference
side of the disc after moving the optical pickup to an
inside circumference edge position of the data signal
recording area of the optical disc. By moving to this

15 specific position at the inside circumference side, or
moving from said specific position "at the inside
circumference side to the outside circumference side of the
disc, the feed rack switches the drive power transfer path
of the second motor.

20 Therefore, in addition to the benefits achieved
by the above aspects of the invention, it is also possible
to use a single motor (the second motor) to drive signal
reading operations of the optical pickup, and switching the
drive power transfer path of the second motor.

25 In an optical disk drive according to a seventh
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aspect of the present invention, a regulating rod is driven

to project from the other end side of the second base as
result of the feed rack moving beyond a specific position
to the other end side. The regulating rod thus fits into
5 the positioning channel in the first base, and thereby
determines the lateral position of the second base to the
first base perpendicular to the direction of feed rack
travel.
Therefore, in addition to the benefits achieved
10 by the above aspects of the invention, it is also possible
to precisely and positively position the other end side of
the second base laterally to the first base. In addition,
components on the first base and components on the second
base can be precisely and reliably engaged with
15 corresponding components., Furthermore, moving the feed rack
to the other end side of the second base '‘and positioning
the second base can be interlinked using drive power from a
single motor (the second motor).
In an optical disk drive according to an eighth
20 aspect of the present i1nvention, the second base can
additionally be positively positioned to the first base in
the direction of feed rack travel as a result of a hook
part disposed to the cam gear engaging a curved channel in
the second base. As a result, components on the first base

25 and components on the second base can be precisely and
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reliably engaged with corresponding components.

In addition to the benefits achieved by the above
aspects of the invention, the second base is not rigidly
supported on the first base as in a conventional disk drive,

5 but is instead supported so as to float on the first base
within limits determined by the flexibility of the damping
members, in an optical disk drive according to a ninth
aspect of the present invention.

As a result, strong shocks or vibrations to which

10 the optical disk drive is exposed can be absorbed by the
damping members, and thus prevented from being transferred
directly from the first base to drive parts on the second
base. This means that the durability of the disk drive can
be improved with respect to shock and vibration.

15 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 rigidly supported, it is therefore possible
to require less precision in parts manufacture and assembly,
and productivity can therefore be improved in the

manufacturing process.

25 Although the present invention has been described
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reference to the accompanying drawings, it is to be noted
that various changes and modifications will be apparent to
those skilled in the art. Such changes and modifications
5 are to be understood as included within the scope of the
present invention as defined by the appended c¢laims, unless

they depart therefrom.
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What is claimed is:
1. An optical disk drive having a turntable for
rotatably supporting an optical ‘disc, an optical pickup for
writing a data signal to an optical disc rotating on the
5 turntable and/or reading a data signal recorded to said
optical disc, a pickup drive mechanism for moving the
optical pickup bidirectionally between the inside
circumference side and outside circumference side of the
optical disc, and a disk loading mechanism for moving an
10 optical disc bidirectionally between a first position at
which the optical disc is above the turntable, and a second
position at which the optical disc is outside the disk
drive, comprising:
a first base comprising a base frame of the disk
15 drive; and
a second base separate from the first base and
supported to move or swing vertically relative to the first
base, and having disposed thereto said turntable and a
first motor for rotationally driving said turntable, and
20 said optical pickup and pickup drive mechanism;
wherein a loading drive mechanism for driving
said disk loading mechanism,
a second motor drivable in forward and

reverse directions for supplying drive power to said

25 loading drive mechanism and pickup drive mechanism, and
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mechanism for switching "the drive power transfer path of

the second motor between a path transferring power to the
loading drive mechanism and a path transferring power to
5 the pickup drive mechanism,
are disposed on the first and/or second
base; and

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

of rotation,
and these operations can be performed in
reverse direction in reverse sequence substantially
15 continuously by driving said second motor continuously in

reverse of said first direction of rotation;i and

wherein said second base is disposed inside an opening in
20 the first base, and vertically swingably supported around
one end thereof relative to the first base;

the first base comprises thereon a cam gear
disposed near an other end side of the second base, said
cam gear having on an outside surface thereof a cam channel

25 for raising and lowering said other end of said second
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drive gear set containing a plurality of gears including a
final output gear;

5 said final output gear of the loading drive gear
set engaging an outside teeth part of the cam gear to
rotate said cam gear and thereby raise or lower said other

side of the second base.

10 2. An optical disk drive as described in claim 1,
wherein the profile of the outside gear part of the cam
gear as seen in longitudinal section is an arc or a line

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

swinging movement of the second base.

3. An optical disk drive as described in claim 1 or
20 claim 2, wherein a protrusion is disposed to said other end

side of the second base, and

said other end side of the second base is
positioned vertically by said protrusion engaging a cam
channel in the cam gear.

25
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claims 1 to 3» wherein said disk loading mechanism

comprises a tray drive gear for driving the tray on which a

disk is placed,

said outside gear part of the cam gear engaging

said tray drive gear when the second base swings downward

to a specific position relative to the first base.

5.

An optical disk drive as described in any of

10 claims ! to 4, wherein the pickup drive mechanism comprises

a feed rack for moving an optical pickup, and a rack drive

gear set comprising a plurality of gears for driving said

feed rack,

said feed rack being movable to a specific

15 position farther to the inside circumference side after

moving the optical pickup to an inside circumference edge

position of the data signal recording area of the optical

disc,

engaging said drive power transfer path

20 switching mechanism by moving to this specific position at

the inside circumference side and thereby switching second

motor drive power transfer path from a path to the pickup

drive mechanism to a path to the loading drive mechanism,

and

25

switching said second motor drive power
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a path to the pickup drive mechanism by moving from said

specific position at the inside circumference side to the

outside circumference side of the disc and thereby

5 disengaging from the drive power transfer path switching
mechanism.
6. An optical disk drive as described in claim 5,

wherein a regulating rod retractable from the other end
10 side is disposed to the second base, and
a positioning channel engageable by said
regulating rod is disposed in said first base;
said feed rack engaging said regulating rod when
it moves from the one end side to the other end side of the
15 second base and reaches a specific position, and
said regulating rod protrudes from the other end
side of the second base and fits into said positioning
channel when the feed rack moves further toward the other
end side after engaging the regulating rod, thereby
20 positioning the second base to the first base in a lateral
direction perpendicular to the direction of feed rack

travel.

7. An optical disk drive as described in claim 5 or

25 claim 6, wherein the cam gear comprises a hook part
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8. An optical disk drive as described in any of

10 claims 1 to 7, wherein a elastic damping member is disposed

to a support part for supporting said one end side of the

second base to the first base, and to a support part for
supporting said cam gear to the first base,

said second base being thus supported in a

15 floating state on the first base within the range of

elasticity of said damping members.



