; e3eHT<HQXZ6T<2 7 AUG 2003 Fl exi bl e support devi ce BACKGROUND CF THE

| N\VENTI'ON 1. Field of the invention 5 The present invention rel aRdsAl® 2003
fl exi bl e support device di sposed between two nmenbers provided so as to

rel atively displaceable to each other. 2. Related art A flexible support
devi ce 129 di sposed between 10 two nmenbers 110 and 120 that are provided so

as to be relatively displaceable to eachiother as known fror‘\ﬂm\\\ﬁm‘mms
0

art is shown in Fig. 44. As shown in Fig. 44, a first nenbe \
a flat annul ar supported part 121. A second nenber 110 has a qqg@g
supported part 111 15 substantially orthogonal to the supported pér 121 of

the first nenmber 120, and is redRibyvel yughsptageabke to the fi
120 in the axial direction of the columar supported part 11&%”@%&@@W@@Mble
support device 129 di sposed between 20 this first nenber 120 on
menber 110 conprises first and second hol |l ow flexi bl e support pat®¥?129a

and 129b anghakdasti®e i tigmorpaET1d9c i ntegral ly di sposed between these
flexi bl e support parts 129a and 129b. The fl exi bl e support parts 129a and

129b are dipsposesh syubsganti @l iy, 2o £0axially and are flexibly displaceable
at least in the 2 7 AUG 2003 2 direction of this axis. The mddle fitting

part 129c is fit to tfig supporded PaftedRionf wfaeégveteot gd h L3t prENDer

120. The flexible support ‘device 129 is nade froma material, such as

rubber W L0 opac {1edagkasbha BeRRBLLY v @i B Hskat bat JLhe

mddle fitting part 129c is a constricted neck between the tlexible support

parts 129a %I%é%?;%bivgl[}fge&i;) rjf&)%%lk?#?gg te?ng%idiggh%EQ is then disposed with

the outside circ ere 0 rfting part 129c fit to a
hol e 121h iy th upported part 121 of the first menmber 120. Wen
first nenbé? 123“%%%&§£cond menber 110 are assenbled with the supported

part 121 of e second! FeuRen: H0sRASSHRT ddyiahi bbe 1ok Rt NobR. LS

10 two members 110 and 120 that are provided so as to be

relatively displaceable to each other as known from the

related art is shown in Fig. 44. As shown in Fig. 44, a

first member 120 comprises a flat annular supported part

121. A second member 110 has a columnar supported part 111

15 substantially orthogonal to the supported part 121 of the

first member 120, and is relatively displaceable to the

first member 120 in the axial direction of the columnar
supported part 111.

The flexible support device 129 disposed between

20 this first member 120 and second member 110 comprises first

and second hollow flexible support parts 129a and 129b and

a middle fitting part 129c integrally disposed between

these flexible support parts 129a and 129b. The flexible

support parts 129a and 129b are disposed substantially

25 coaxially and are flexibly displaceable at least in the



15 of first nmenber 120, and this supported part 121 is then tit t%d;he
mddle fitting part 129c as descri bed above, the flexible support e G 2003
129 is nounted between the first and second nenbers 120 and 110 with the
supported part 111 of second nenber 110 passing through the hollow interior
of 20 the flexible support parts 129a and 129b of the flexible support
device 129. The second flexible support part 129b is thus positioned
between the mddle fitting part 129c and the base surface 110f of the
second [first, sci] nenber 110. The first flexible support part 129a is
free and 25 unrestrained on one side thereof (the top side as shown in 2
7 AUG 2003 43 yEin@4 ofd)o 2t £ L S JLiie. at_: I ; i h st gned
to the end ofgthéo§U6bort% gpg%ﬁgﬁllAaﬁ%hhﬁﬁgaéﬁéﬁéﬁféiigﬁgEsggﬁ%ftiﬁart
129a of the.fl exibl.e su i 9 c d be _ i
fitting pa?#E12 C gﬁ eﬁggg%gggal%%?a$hébﬁlgi?bﬁgméu%%§§? h§§F§£d€£§SFS
t hus dispoagggggt@%%n base surface 110f of second nenber |10 and the end
plate 112, "an hé“tétal length (height) of the flexible support device 129
is thereby limted ip,the.axial. direction. 10 This d.plate 112 acts as a
| oad bearing plate (gﬁ&ﬂfékﬁéb%ﬁl858p95taqu%ﬁFiﬁsg di¥ SBERSn TESHpressi ng
first .fl exi bl e support part 129a nd acts, .to prevent the repov of .
f1exiBl e sﬂlﬁﬁgrrtlagévi 129 Afhe uzs’%&réat wditébl gccrbenerﬁpef%lr@ee s %Jp‘?)?‘fje‘a ina
direction causing 15 supported part 12 f first ner 12Q to separate
from t he RCEPSAE¥acTthOF ofoSREBnd FreetAt 16he TROGENG FiidiarEr ot
therefore ically secured to the end of columar, support part 11lwith a
| ocki ng pi ﬁl?égf:hrje%déd FRBEF 1 CbrdsinRg rbﬁg‘é{ﬁ?n( ?Fd’ie sﬁgﬁﬁlgﬁet HERR YL e) .
20 Wen a vibratory force aor. .npact |load causing rel ative djsplagenent of
the first Rekh&r i aﬁBgs . nghﬁerﬁﬁ"bl u]se agb‘PPQJtt ?‘Fﬂecg 1381
above-descrjbed assenbly, the danping action acconpanyi hg conpressive
def or mat i ol WH‘W@%I‘&%{[W‘ ctgﬁmot‘-&sd'ldet He' SedBher $1e%i BRELs §fpdriipart
129b_25 is able to absorb the vibration conponent _or inpact load in 2 7
AUG 2803 4TERE18i riddtt oo i Rabhi dif Ihef Stippor tedhpapt LBAD ofnf thet edber
120 approaches the base surface 110f of second nenber 110, i.e., downward
as seen i nSPPROrELd YeBtati?dn Ofobenditrs tamemhfiact2d oads in the direction
in which the 5 supported part 121 of first nmenber 120 approaches the end
plate |12 on the end"behisppcitt caeprer 129 emdererrndenpeber13 10 are
upward in Fig. 44, can be simlarly absorbeg Eilthe danpi ng action

t

acconpanyi A§SEFRPLEs SILE deforTHRPONESH t BRA ePisttihe |saaans) grembrr f r st

fl exi bl e support 10 part 129a.
110 passing through the hole 121h in the supported part 121

15 of first member 120, and this supported part 121 is then
fit to the middle fitting part 129c as described above, the
flexible support device 129 is mounted between the first
and second members 120 and 110 with the supported part 111
of second member 110 passing through the hollow interior of

20 the flexible support parts 129a and 129 of the flexible
support device 129. The second flexible support part 12%b
is thus positioned between the middle fitting part 129c and
the base surface 110f of the second [first, sci] member 110.
The first flexible support part 129 is free and

25 unrestrained on one side thereof (the top side as shown in



It wll thus be obvious that the flexible support parts 129a and %?%ﬁw
exhi bit independent danpi ng actions dependi ng upon the direction 2003
applied load. As will be known fromthe above description, a 15 separate
end plate 112 nust be fastened to the end of the supported part 111 with
this conventional flexible support device 129 after the flexible support
device 129 is nounted between the first ;and second nenbers 120 and 110 by
fitting the mddle fitting part 129c to the flat supported part 121. 20 A
problemw th this configuration is that assenbling the flexible support
device is thus conplicated, requiring a greater nunber of parts and
assenbly sgegs. 44hi gtcenygntifral design is therefore a hindrance to
keepi ng the production cost down. 25 Furthernore, in the final assenbled

state, a 2 7 AUG 20031atcenveiiaanaliid ypi cahdy EHBPERCE! €%l e sipport
device 129 is di sposed between énd plate 112 and the base surface 110f of a

Lypi cally gashic oy Seaandygenisr l Mhav s tbe uaahl lepaldye

(height) thereot in‘the axial direction 5 limted e en

second menber | 10504 pipbl @ ard slig, {4 o iy COUBUATION | § ddAted he

danpi ng a e support devi changes n the

tempesaturgoll,ses ntehialiearRyRlngThE ! § 5800 e L dhlfer 496e I he

t her nal expansit on coefficients o erial use € “secon

nb | Ogq ] i fl h I 2,
Th0 the ol bPREPYS: BhRLF e R SHPPPE S ol s " eP0%R0 PetlRsR Hete
f1exibl 2 i dent |
hopli o 1 SREFRESP R, 0 BEAnA MR o £0 BRAPSHECTAAY  BESE AR, | bea
above. \Wen rti(%gégl

I I d.i t t t i ti ,

the fl exi b?%gsg or t par]’t y&t’?%{gﬁzl s?%gl[ggﬁixﬁg%tﬁ eFga Cecffllk?r}ieg[]%tug’lc?:?%ct on

t t b d ticularly,l i , t.h il
means 20 rHSTI6E pPovidereEeRYei iR ARetPE £ datpaHE SEAET The pr obl em
i ith h LS, i i h i d/ | exit f th
FlextBl'e support deviBis WREn RId 158 RERBeRsiZD ShAdsBEaRA HuRIG: <110
nove circul a Ig re%gtive 0 sagh ot he ,ig phis (o nven%ional 25 flexible
suppor t de&?gg Loghen 3 s1gpft it FPR o1 §lhitBy & gdirection compressing

first flexible support part 129a, and acts to prevent the
removal of flexible support device 129 when a great
displacement force 1is applied 1in a direction causing

15 supported part 121 of first member 120 to separate from the
base surface 110f of second member 110. The end plate 112
is therefore typically secured to the end of columnar
supported part 1llwith a locking pin, threaded member, or
similar means (not shown in the figure).

20 When a vibratory force or impact load causing
relative displacement of the first member 120 and second
member 110 is applied to the above-described assembly, the
damping action accompanying compressive deformation within
the elastic limits of the second flexible support part 12%b

25 is able to absorb the vibration component or impact load in



2 7 AUG 2003 6 snooth circular notion because a flat end plate 113 3 Sya 9903
fastened to the end of the supported part 111, and the flexible suppor?
device 129 is disposed between this end plate 112 and the base surface 110f
of second nenber 110. 5 Considering these problens of the related art, a
basi c object of the present invention is to provide a flexible support
device that is easy to assenble has a si#aple, conpact construction;

achi eves a stabl e danpi ng action even when tenperature rises; and enables a
good, 10 snooth circul ar novenent. SUMMARY OF THE | NVENTI ON To achi eve this
object, a flexible support device according to a first aspect of the
present i nued i 6hreatibndi sposed dhet veen swgdriedrephert hewyi ngfa fliakt
supported part, and a second nmenber having a col umar supported part

subst ant i aldeynirt hagonakppeohbrek! athsupposd edardcof e f bist saeshEr,
and being relatively displaceable to the first nenber in an axial direction

of the col wEder20150pPareed REvnwa® hkeXddare syppegt deyvi ceibast{bhst
and second hol | ow fl exi bl e support parts disposed subStantially coaxially

and f1 exi blopricriaceabl @ ahph8aSt oalist g dikechi PRCef ohNish a¥iSch  the
respectively; "'a first fitting part forned integrally between the first and

second; fl exd A2 EUpPOr t1par bs far - Jd thd oibhe SUROr t of
t he 2 7 A l:%)003 first nenber; alggtoﬁgmg?%t%%g 6%#?&%orned1ﬁﬁ$eg§glly

to a term palyi§l de Ofopidheredd ¢ K mtpmtlipro@y@&éﬁw RBnbBE

col umar supported part of the second nmenber;” and a novenent |imting part

formed intagral ly &0 opgediexif! @ié.suaporcgngq;et S o r SECONLL fhd 4 1 B9 part

for limting a novenent of the second fitting part. The col umar supported

part passestﬁehr%‘%%i @gngeghew_ i QEEE&?EPQE%*‘%&%{;?ESQPQe“@%P&’r&%Eg{;PL ﬁe

support parts. e’ se itting par unfed covering the en

col urmar S%&%'%edtﬂgr te1s 4 ¢ ?Epiﬁﬁo@f mepher . ; yen ftl*é%i%el 0”9@{%#{5 ng
part is so nounted, tThe nmovenen imting part engages thé énd o e
colu r-s t art, and limts novenent of the second fitting part in

the directiron of 'sai'd end. Once the flexible support device is installed,

15 the moverent |im ting, par toprevsnts dhs, £ g bl e, suppor iy fevi ge frem

coming off the end of thestu r's on whic I s noun

end plate PR Eheh?P8 (%D TR B ARERRR: Bt crOn iR eee”
pur poses. \éVéerénsoﬁen iun ovnertieca iS58 tii on, | he end of Cti | S, columar supported
part of the Scond hemet tﬁ}ef e_raebq%/ Has aﬁ};\r I?%ﬁ?/ Eﬂf?%ﬁ! ar profile, and
brofile 25 This enalieart b Pt ot &y L60Bnd HeenBeP el GOMTa RO V&

15 separate end plate 112 must be fastened to the end of the
supported part 111 with this conventional flexible support
device 129 after the flexible support device 129 is mounted
between the first and second members 120 and 110 by fitting
the middle fitting part 129c to the flat supported part 121.

20 A problem with this configuration is that
assembling the flexible support device is thus complicated,
requiring a greater number of parts and assembly steps.
This conventional design 1is therefore &a hindrance to

keeping the production cost down.

25 Furthermore, 1in the final assembled state, a



2 7 AUG 2003 8 to each other on a circular path. Yet further prefgizgéy, a
plurality of protrusions is forned on the inside surface of the s G 2003
fitting part with the protrusions directed to the center of 5 this circular
profile. These protrusions nmaintain a specific gap between the end and the
i nside surface of the second fitting part, and enable an even snoot her
circular notion between the first and segond nenbers. 10 Yet further
preferably, the second nenber is a drive base used as a drive chassis of an
optical disk drive; and the first nenber is a conponent base supported to
nove linearly or circularly vertically to and separately fromthe drive
base. 15 | poareaptiovaall ,ditsjpidraMey afuthers fypribl e stupgxirtl isatippori2gevi ce
of the invention supports the conponent base floating on the device base,

and protects disboeedybkiaicienn edad pilajract] 1120 Arite tHd e daseur A der1 dhf ect s
and attainnents together with a 20 fuller understanding of the invention

Wi || beconerappan@ilcaand, i ated hytaef bbbl enble flald aWitl the
description and clainms taken in conjunction wth the acconpanying draw ngs.

25 BRI EF DESERRRPTI ONefdrt A HE(HEAMNGS thed elo AUGH2008e9 Ek0al1l dSr&ik oyer al |

perspective view of an assenbled optical disk drive conprising a flexible

suppokt devigetehl g3t ithg @%@hwa)teaqqqr%@g e P2 gitbodi ment  of
the present invention; 5 2 is an exploded view of the disk drive shown

in Fig. 1; Figs. 3 andlp o%rl%mealrars% WS t9fi PAdSr Quid Giorf;id T Eha® 15 @
pl an view of an assenbled traverse 10 base and drive base of the optica

di sk drivernBi Gaafiplfigd MAEL6R! lof SeHld ORaLx3LdR VEGHpSheW agyaeaeraidy
support structur ol ding the traverse base to the drive base;
changes when the temperature rises a certain amount. This
is due to the difference 1in the thermal expansion
10 coefficients of the material used for the second member 110,
including the flat supported part 111, and the end plate
112, and the material of the flexible support device 129.
Yet further, the flexible support parts 129%a and
129b operate independently to damp an applied load in a
15 conventional flexible support device 129 as described above.
When a particularly large load is expected to act in one
direction, the flexible support part on the side bearing
the load or vibration component must be made
particularlylarge, or a spring or other auxiliary means
20 must be provided to assist the flexible support part.
The problem in either case here is an increase in
the size and/or complexity of the flexible support device.
When the first member 120 and second member 110

move circularly relative to each other in this conventional

25 flexible support device 129, it is difficult to achieve a



Fig. 7 is a partially sectional side view show ng 15 generally the traverse
base inclined to the drive base; Fig. 8 is an enlarged vertical se2ffi MG 2003
view of a flexible support device (floating bushing) fit to the traverse
base; Fig. 9 to Fig. 13 are a sequence of plan views 20 show ng the
operation of a drive mechanismin the optical disk drive; Fig. 14 to Fig.
18 are a sequence of enlarged plan vi ewsé showi ng the drive power transfer
path swi tching operation of the drive nechanismin the optical disk drive .
25 shown in Fig. 1; 2 7 AUG 2003 10 Fig. 19 is an enlarged plan view
show ng engagenent of a tray and a tray drive gear; Fig. 20 is a plan view
of the opt smabtdi skixdeular wirtdt itdne beaguseoraed filasi dentheldrtievell3 Fg. 21
is a plan view of the optical disk drive with the tray noved outside the
drive; Figfag2ensdant@nithregeengl af vikw stupmporg el dpsktclldpi ngnaecditeni sm
of the optical disk drive; Fig. 23 is a vertical section view through line
10 Y23-Y23filpxEbde Xlpdomgr 2Advisea YHANiyi elisplosedabe geasn ofthtilse alid ve
mechani sm Fig. -25 is a side view of the cam gear shown in a direction of
arrows Y25pYahei n1Bi gnd24helbalsie.suzFace d 19fde fvisawaid theneamigear shown
in a direction of arrows Y26-Y26 in Fig. 24; Fig. 27 is a side view of the

cam gear shown in a doheddeding taHlds®VpEtefRy of Ehe. rédatkidd.ard§ is a
side view of the cam gear shown in a
basic object of the present invention is to provide a
flexible support device that is easy to assemble; has a
simple, compact construction; achieves a stable damping

action even when temperature rises; and enables a good,

10 smooth circular movement.

SUMMARY OF THE INVENTION
To achieve this object, a flexible support device
according to a first aspect of the present invention is
15 disposed between a first member having a flat supported
part, and a second member having a columnar supported part
substantially orthogonal to the flat supported part of the
first member, and being relatively displaceable to the
first member in an axial direction of the columnar
20 supported part. The flexible support device has first and
second hollow flexible support parts disposed substantially
coaxially and flexibly displaceable at least in the
direction of this axis respectively; a first fitting part
formed integrally between the first and second flexible

25 support parts for fitting to the flat supported part of the



20 direction of arrows Y28-Y28 in Fig. 24; Fig. 29 is a partial vertical
section view showing the tooth profile of the camgear; Fig. 30 23 au®Igys
view of a feed rack of the drive nmechanism 25 Fig. 31 is a side view of
the feed rack shown in 2 7 AUG Z003 11 a direction of arrows Y31-Y31l in
Fig. 30; Fig. 32 is a back view of the feed rack; Fig. 33 is a side view of
the feed rack shown in a direction of arrows Y33-Y33 in Fig. 30; 5 Fiq. 34
is a side view of the feed rack shown in a direction of arrows Y34-Y34 in
Fig. 30; Fig. 35 is a side view of a trigger |ever shown in a direction of
arrows Y35-Y35 in Fig. 36; Fig. 36 is a plan view of the trigger |ever of
10 the drifersechempent & gecnd fifbiong inst skerhed ineagovdlibetoriagger
| ever through line Y37-Y37 in Fig. 36; Fig. 38 is a plan view of a rocker
| ever of ttherminagk sedhanifseitherrifglexd®lies suppeet vpent of orhaonadker | ever
shown in a direction of arrows Y39-Y39 in Fig. 38, Fig. 40 is a side view
of the rookertheveolshoan snpgoditedcpaot off arrowseddd YdOmbarki gnd38; Fig.
41 is a side view of the rocker |ever shown 20 in a direction of arrows
Y41- YALl | mdévemedR; 1Emgti4? isaat plfarmedevintfedhel ipcker dmwerfleikile drive
mechanism Fig. 43 is a side view of the rocker |ever shown
5 support part and/or second fitting part for limiting a
movement of the second fitting part. The columnar supported
part passes through the hollow interior of the first and
second flexible support parts. The second fitting part is
mounted covering the end of the columnar supported part of

10 the second member. When the second fitting part is so
mounted, the movement limiting part engages the end of the
columnar supported part, and limits movement of the second
fitting part in the direction of said end.

Once the flexible support device is installed,

15 the movement limiting part prevents the flexible support
device from coming off the end of the stud or shaft on
which it is mounted, and also bears an applied load. It is
therefore not necessary to provide a separate end plate
fastened to the end of the columnar supported part for

20 these purposes.

When seen in vertical section, the end of this
columnar supported part of the second member preferably has
a partially circular profile, and the inside edge of the

second fitting part also has a partially circular profile.

25 This enables the first and second members to move relative



in a direction of arrows Y43-Y43 in Fig. 42; and 25 Fig. 44 is a, yertical
enl arged section view of a 2 7 AUG 2003 12 flexible support ded il cAUG 2003
according to a prior art. DESCRI PTION OF THE PREFERRED ENMBODI MENTS The
preferred enbodi nents of the present 5 invention are described below with
reference to the acconpanying figures, starting first by describing the
configuration of an optical disk drive iato which a flexible support device
according to the present invention is incorporated. 10 Fig. 1 is an overal
perspective view of an optical disk drive (hereinafter it is appropriately
referred to as a disk drive or sinply a drive) into which a flexible

support dewWcCeaattdtHdy dr0 & prederdedberpodi nent of the present invention
is incorporated. Fig. 2 is an 15 expl oded view of the disk drive shown in

Fig. 1, and Figs. 3 ant 4 aferenéar gegriifewabofl,, parts ofprxpdodeg vigw
shown in Fig. 2. As will be known fromthese figures, an optical disk drive

1 accordi ngrdt il iSryThpsli MBRhell drhecHVERsi Qe d0reabrr icxest e dsk¥Enhase
10 as the installation base for major conponents of the drive 1, and a

traverse base tA@Hdite WP e ARS8 F1051 SHPPOT +éHed heo "BLOT cBREE X Ob st he
di sk drive's drive nechanism The overall shape of the drive base 10 is a

subst ant i aldyy; SQUar& fda-y¥ene seen in plan 25 view. The traverse base 20
is assenbled to an i1 nternal 2 7 AUG 2003 13 space IOH in the drive base

10 as shown in Fig. SPhﬁAsaégi |$\E§%§§%}r§%%ﬁl%% if@gigé% SHENca8 @

Conmpact Disc (CD), is p drive 1 on a tray whi ch noves

oot el o g i dese 0o ety ot o

i s diagonal as seen in win Fig.

2. Thus, wiapy a flhpkel Sd YYD LEOMADSI de Le 0F SkoAriNe b Jal Lhe 1S
: FOe et bt of

ejected, the tray trave i agon y downward to t t as seen In

Fig. 1 and &g 2N WD 48, disk is 10 | oaded fromoutside into the
di sk drive T, that s, 1S '

10 Yet further preferably, the second member is a
drive base used as a drive chassis of an optical disk
drive; and the first member is a component base supported
to move linearly or circularly vertically to and separately
from the drive base.

15 In an optical disk drive of this type, the
flexible support device of the invention supports the
component base floating on the device base, and protects it
from vibration and impact to the drive base.

Other objects and attainments together with a

20 fuller understanding of the invention will become apparent
and appreciated by referring to the following description
and claims taken in conjunction with the accompanying

drawings.

25 BRIEF DESCRIPTION OF THE DRAWINGS



inserted, the tray 55 travels diagonally upward to the right as seen in
Fig. 1 and Fig. 2. It should be noted that the side of the disk d¢7vAJGL2003
fromwhich the disk, that is, the tray 55, is 15 renoved frominside the
disk drive 1 (the diagonal |lower left side in Figs. 1 and 2) is defined
herein as the front of the drive 1, and the side of the drive 1 to which
the disk is inserted (the diagonal upper9right side in Figs. 1 and 2) is
defined herein as the back of the drive 1. The 20 top and bottom of the
drive 1 as seen in Figs. 1 and 2 are also defined as the top and bottom
sides. A pair of right and left traverse base support studs 11 is disposed

vertically at the bagkf tiheidriye beserdDl tdwisgectiate t REdwOPoifi ghh in
Fig. 1 and Fig. 2. A 25 notch 21 is formed at each back corner of the

traverse bas®emd ed AKE 2008 dfdsROdrAvel 6implre.sinlgy Pﬁié)yiﬁl@bﬁﬁpg@klﬁhi ng
29 (floating bushing) is fit into each notch 21. By fitting these bushings

29 on the apeMe-0t ¢d1bhaYRESE Masei SyPPOhkceirddngll, tbhe backretetheg

traverse 5 base 20 is supported such that it can nove circularly vertically

to the drivenRRrBigneHt FOUWHE HhddzOMBledt 8hLh (see Fig. 5) between the
centers of the tips of the right and left traverse base support studs 11.

The back of the travesige base; 204nS 8k§PodOdSUPRAYt 8¢ bynaean$1of akhgeri ght
and left bushings 29 so that the traverse base 20 can float on the drive

base 10 thgﬂd%naj§p9gk{iquange of novenent. This range of novenent is that

enabl ed by the flexibility of the bushings 29. It should be noted that the

right and | eft bushings,29 Arg, o} S Ly F the prgverse
base support studs 11 z%d not ches f%é%an e %?%ar?@wgeéﬁ.ﬁ??£§h§uld ge
not ed t hat 2t;he above-noted drive

Fig. 5 is a plan view of an assembled traverse
10 base and drive base of the optical disk drive;

Fig. 6 is a partially sectional side view showing
generally a support structure holding the traverse base to
the drive base;

Fig. 7 is a partially sectional side view showing

15 generally the traverse base inclined to the drive base;

Fig. 8 is an enlarged vertical section view of a
flexible support device (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;

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;



base 10 is equivalent to the second nenber and devi ce base of the
acconpanying clainms, and the traverse base 20 is 20 equival ent tp7tfig ﬁbést
menber and conponent nounting base of the acconpanying clains. Furthernore,
floating bushing 29 is equivalent to the flexible support device of the
acconpanyi ng cl ai ns. Bushings 29 are described in detail next with 25
reference to Fig. 8. The bushings 29 arel1® singl e-body 2 7 AUG 2003 15
hol | ow body nolding with one end closed and the other end open. Each
bushing 29 has relatively large dianeter first and second danping parts 29a
and 29b in sequence along the long axis of the bushing 29, and a relatively
smal | 5 diameter fittfng. palb 29¢ (fanstehilbkiysg palign bevieen shewiwg
danping parts. This first fitting part 29c thus forns a constricted neck
bet ween dargrigiyddrits @Haa atea @ %nd andttsytaeipargebbat is fit to the
traverse base 20 as the first 10 nenber to be supported in a floating state
by the floating bushimgs, 290 Mera ppeel il lof Bdusht Dgaoynkiknarfikange
21b of a specific thickness is disposed to notch 21 at the back corner of
the traver sg hasenO:rdy ot &rdd hi hsi @& ovhdedrifet hi s bushing nounting

fl ange 21b. The floating bushing 15 29 is installed to a notch 21 in a rear

corners of the traverse basg 20sby biibhi RA & PULSE d8pOf ci heat kkSkirhikkt i ng
part 29c in the hole 21h of the bushing nounting flange 21b. A second

fitting pant; dPd{Ore A Pshdged Nou€avhd yrRO hpsyde the floating bushing 29
is integrally fornmed to the termnal side of the first danping part 29a.

This second fitting pard. 29¢ HgtéHaéﬁ?%ré?ghPhﬁnfwﬁé“)%ﬁﬁ%ﬁ%ﬁvg Q§§?nég

which is the said second nmenber to be oa y supporte e bus

29. More specifd Y QVEL S&¢ 2 0 tyd;1l.is inserted through
t he hol | ow centée% Ze%ﬁi&UG%O%B ?%Qgt?ﬁ#?g? g%%lﬁsgg%)%é’darrpi ng parts 29a

and 29b until this s?gg?ﬁdﬁ%tHEanp@%%tgggli§eEEHoBO\H%§veﬁgr&&g%gﬁéhgfo

traverse base suppor 1. Wen e traverse base i S ass

t he ﬁdﬁw\”?%?fﬁsz&ntffyerff'base support stud 11 of drive base 10 is

substanti al ogonal®to tThe bushing nounting flange 21b of traverse

base 20, and traversebﬁfsg%%oiésafﬁf%%b%yegigglgcggBI egg %?egﬁégggi9§se 10

in at |east the axial i'on of raverse base §uppo but
10 is nmore preferably also flexibly displaceable in a

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

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



direction orthogonal to said axial direction. The shape of the out %de ed %
of end 11d of traverse base support stud 11 is part of a circle, G 2003
di aneter of which is greater than the width of shaft part 15 12j, mhen seen
in vertical section. The shape of the inside edge of the second fitting
part 29d of the floating bushing 29 as seen in vertical section is also
part of a circle. A novenent limting pantt 29f is further disposed at the
bottom part of the second fitting part 29d, or the 20 top part of first
danping part 29a, or between second fitting part 29d and first danping part
29a. As shown in Fig. 8, this novenent limting part 29f is disposed where

first danpiangiipaydt i2da ahhsesendr3ityangiparig29dooin in this exenpl ary
enbodi ment. This nmovenent limting part 29f 25 engages end 11d of traverse

base support stud 11,riand 3wres a bdclAUG 008t 1ehspeekdi sakky engages the
base of end 11d, to limt the novenent of second fitting part 29d in the

direction of the end mfg!rayerseabasaesuRRar o Sterb Ideed N-ScRO¥EHRAL in
limting part 29f is preferably 5 fornmed as an inward protrusion of the

i nsi de cireuiarence Pt Hfrdhe pasivyhere segongdpfitting part 29d and
first danping part 29a join. The inside dianeter of this movement limting

part 29f is greater tggp the y dihsdhEERSLON & dHie féegde/eféc?kbéﬁgSwﬁ“EHO”

stud 11 and smaller than the 10 outsi de di nension of end 11 The

ter m nal S%Q%jgeé€¥b§Qﬂp@&wagnfﬁh;@@& £Z39ri§. 0pgn. The traverse base

support stud 11 is 1nserted
Fig. 35 is a side view of a trigger lever shown

in a direction of arrows Y35-Y35 in Fig. 36;
Fig. 36 is a plan view of the trigger lever of
10 the drive mechanism;
Fig. 37 is a vertical section view of the trigger
lever through line Y37-Y37 in Fig. 36;
Fig. 38 is a plan view of a rocker lever of the
drive mechanism;
15 Fig. 39 is a side view of the rocker lever shown
in a direction of arrows ¥39-Y39 in Fig. 38;
Fig. 40 is a side view of the rocker lever shown
in a direction of arrows Y40-Y40 in Fig. 38;
Fig. 41 is a side view of the rocker lever shown
20 in a direction of arrows Y41-Y41l in Fig. 42;
Fig. 42 is a plan view of the rocker lever of the
drive mechanism;
Fig. 43 is a side view of the rocker lever shown
in a direction of arrows Y43-Y43 in Fig. 42; and

25 Fig. 44 is a vertical enlarged section view of a



the floating bushing 29 fromthis opening. The termnal part of the second
danpi ng part 29b contacts the bushing 15 support surface 10f of Whg grive
base 10. Preferably, the back of the traverse base 20 is assenbled P 03¢
drive base 10 by way of bushings 29 such that the term nal part of the
second danpi ng part 29b contacts bushing support surface 10f with a certain
20 flexibility when in a nornmal state. As2used herein this normal state is
that in which only the normal weight of the traverse base 20 and conponents
nount ed thereon bears on the bushings 29. It should be noted that the
bushi ng nmounting 25 flange 21b of traverse base 20, the traverse base
support P1ExAbCe2808pdd tsdetritt alcodriddeghase alGriand ddte, end 11d of said
traverse base support stud 11 correspond to the flat supported part, the
col umar supported part, and the end part, respectively, described in the
acconpanying clainms. 5 In addition, the above-noted first and second

danpi ng paptscRfarTaost 3¢ rHE PREFER&ESEEMBODTMENTIY parts 29c and 29d, and
novenent limting part 29f correspond to the first and second flexible

support parts, the fihgt apdcgeeend fithbhgiRants. apd the,dovelRient
limting part, 10 respectively, described in the acconpanying clains. \Wen

the dpsk dihventibs subeeCtaddrsifdd Ciatowi biathonr@keciripagt 44 i Nthe
production or use of the disk drive 1, the vibration force or inpact |oad

causes rel abbypdhyphgcerephrat, therdrtyRgbaserd apd tdayersgibaserd. | f
15 this force or load acts in the direction causing Tirst danping part 29a

to ComreSéoﬁEhghrhﬁiohn B£di LECT QR 1iR 1WNIGR L heyDaek ofpdde Jayersg base

20 is upwardly displaced and the bushing nmounting flange 21b noves in the

direction a ghi e i1d o, erRag QS I 1), the
| oad is car ??gggog 5%8&3%%} #ﬁ%ve%%%é)g%g%&sagpgﬁf %%e%ﬁ%yﬂm%%lﬁ
novenment | k@t f. This is because the novenent |imting part 29f
of floatin%QLEgE?ﬁgeigtgg'engaged with the base of end 11d of traverse base

23829% stud 11. 25 yhen the pack, of (f3uanse R338e20:03 9688L! Yor Zn’ AU
optical disk drive (hereinafter it is appropriately
referred to as a disk drive or simply a drive) into which a
flexible support device according to a preferred embodiment
of the present invention is incorporated. Fig. 2 is an

15 exploded view of the disk drive shown in Fig. 1, and Figs.
3 and 4 are enlarged views of parts of exploded view shown

in Fig. 2.
As will be known from these figures, an optical
disk drive 1 according to this embodiment of the invention
20 comprises a drive base 10 as the installation base for
major components of the 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

25 view. The traverse base 20 1is assembled to an internal



di spl aced upwardly and the bushing nmounting flange 21b of traverse base 20
is greatly displaced in the direction noving toward the end of tQaVﬁW¢%ﬂJ
base support stud 11, engagenent of the novenent limting part 29f wth Phe
base 5 of end 11d of traverse base support stud 11 also limts novenent of
the second fitting part 29d toward said end, and thus prevents the floating
bushing 29 fromslipping off traverse basé support stud 11. It is therefore
not necessary to separately 10 provide an end plate 112 (see Fig. 44) as a
| oad bearing plate and to prevent flexible support device renoval as it is
wi th the above-noted related art. That is, after installing the floating
bushi ng 29 sipetosedh riav ertee didisee I sandl Aras estbage 10, Fig. i %. not 15
necessary to fasten a separate end plate 112 to the end of traverse base
support stud 11. Assdnfdiiswg udued 4 ddie ndp thashioga @9, medhmemi ssuciheas| axi bl e
support device of the invention, into another product is therefore sinple
conpar ed wiComplale: rDelsat e@ar,t .1isThel anebern ofhjpardsslandlri e ROomusrberapf
assenbly steps can al so be reduced. A floating bushing 29, that is, the

fl exi bl e sygporwhileNi aevels thidi rventowallys atlbegeftdie adumnt ageodsias a
means of hol di ng down production cost. One side of the floating bushing 29
(that 5s, Hhee29®i dhd Ppadt o tite secopd S iis i diagatidl 296 sSeh otmed)gi s

2 7 AUG 2003 20 free and unrestrai ned because the second fitting part 29d
is mountedisam@$ Fogcoverarendidddcatelir vensr: haseowUpROMFi st . 1thus,
Conmpared with a conventional flexible support 5 device di sposed between end
plate 112 g he base sur fraevelff ¥dm sBeonde merbeditk0 duicle that thhe
overall length (height) thereof in the axial direction is |imted by the
end plate 42 and spseredpedher t149, 5ist dsddley ef dgpiossy keviwaf&duse the
| ength change in the axial direction 10 as a result of differences in the
thermal expapsirrcopf fdcdentss ofgt he dh@atifg bushhagwrOn (the. disheis

fl exi bl e support device) and other parts (such as the resin bushing
mounting f hange1krand JuBveise ihase sappeilskstasidd) hemihe itsgnpesat ure
rises. A stable danping characteristic can 15 thus be achi eved even when
the tenperatiy g -¢dges cneprayl ol ks 3RAls edi h§oRa di e iy O esrENg
the first danping part 29a, a¥ the term nal end of which'is the second
fitting part; 43d,J thadn i ﬁg%gslq§g§ipggypy@rd di spl acenent of the back
of traverse base 20, causing 20 bushing nbunting flange 21b to approach the

end 11d of traverse bféesﬁ%&art%ét%tje@;tMlaQra&ﬂ@nsqa%poaﬁnttaean&_igﬁpact
| oads in the sane direction can be effectively absorbed by the danpi ng

N L SR A B e
2.1 ﬁHp 20%%moved from inside the disk drive 1 (the diagonal lower
left side in Figs. 1 and 2) is defined herein 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 defined herein as the back of the drive 1. The
20 top and bottom of the drive 1 as seen in Figs. 1 and 2 are
also defined 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



21 words, only a danping action acconpanyi ng conpressive deformatiQn w thin
the elasticity limts of the first danping part 29a is achieved i gt AVG 2003
case. Wien a load is applied in a direction conpressing 5 the second
danping part 29b at the term nal side of which the second fitting part 29d
is not formed (that is, in the direction in which the back of traverse base
20 i s downwardly displaced, and bushing bunting flange 21b is distanced
fromthe end 11d of traverse base support stud 10 11), the top of the
second fitting part 29d becones suspended on the end 11d of traverse base
support stud 11, and the first danping part 29a is strained within its

el asticity2lbi.mn. Koxbblen angbicebly frales cabusheref ope berlsagbsgr bed
both by the danping effect of the strain of the first danping part 29a and
the danpi nguehfieet) afs tfie Gorgy essdivenstafioramt i on of second danping part
29b. Extrenely effective vibration absorption can thus be achieved in
correspondi ng sane digectiofsng 20hkkeshaisit hes npbednt hate asbopeindfedhe
typically rubber floating bushing 29, second fitting part 29d is

particul ar k¥ afle®sdbligasd t shppbher eftards f urt hehpossé Pl e£f And M Saverse |
flexibility of the second fitting part 29d to be used to increase vibration

absor ! | onRad Nohses SURRASRSII WagRI2SLMkBr ot ORLO! FEYeCAUSEIg SeL i ve

novenment of the drive 2 AUG 2003 22 base 10 and traverse base 20 are

appl i ed. 1%c5hquld 188 dyirdiera ngfed,ddiata ¢ @r&?ﬁ&’”?yﬁ%ll-ﬁ&gté’ﬁrii@@%ﬂf the

floati ng bushing 29 °can be forned w thout conplete osi ng one end (the

top) of thqgld rt‘ied'.nai}:)CB%Hvléer thite ddpatidg, UEHE”Q%%- IO e right

specifically, the second fitting part 29d can have an Opening I nsofar as

th d 11d.¢f 1. t | et el
e en ggca 1Ehe ttrr%n\(g{%ge ?ga}%e%%\tgs%ﬁgd% 1 floes not pass conpletely

t hrough sai d openi ng raverse base support stud 11

toward 10 the openingj=s appli edoFlAtsEggscrt'%gggggl%oy%asae great ey | oggd can be

absorbed in the direction’in whic e secon npi ng part 29b 1s
comprLesod “RESREEY A tEsR  Ther s 1M 1 o8 G HeERthofa2d St s
the (1 aver $8 Hacd S0 AABRETEr PEYR 01 ERN0adER Y o 'br CUEl G348 AP (h) o
L R S P LV AP
T B
flexible st & HOE ot & rabt s ThAstS Tt PYSINRIZ003 25 2P and
101 %hi & DOEFCdr G of | V6 ThOF] SRR 1o b M) TIPERES Ve ol i,
gio;rggtcit olroly@k‘rr‘a;s)&‘g’lgghr%% ; eoc]rc‘?ldioggo,n&ﬁ%fslhi’ gge%rﬁesgaﬁrg?tngagglrite?oi \r/]\,hlt Eﬁ second
conf i gurati on 1 n whi it f FBREMe Kt pBORE paF L&t 17 aRboTs0BobErs oiFive

For co. (Soo DRRG LA LS kT BRLTOF CEQ SRE PEAISE BRIPIAS SEATEUIARTy

high | oad is expected in one direction, can be easily handl ed w thout

incurring &% i He? e@SETWANYHIDI el8iPpor 2rdevike AV G anPader ddsel S

20 equivalent to the first member and component mounting base

of the accompanying claims. Furthermore, floating bushing

29 is equivalent to the flexible support device of the
accompanying claims.

Bushings 29 are described in detail next with

25 reference to Fig. 8. The bushings 29 are a single-body



in structural conplexity. 15 It should be noted that contact between the
term nal end of the second danping part 29b and the bushing suppoRt? augfame
10f in this nornmal state is not necessarily a prerequisite for achieving
this vibration danping effect fromthe second danping part 29b. A gap
between this 20 term nal end and the bushing support surface IO sinply
reduces the vibration danping effect an amount equivalent to the gap, and
when the relative novenent between the drive base 10 and traverse base 20
exceeds this gap, the vibration danping effect is equivalent to how much
this 25 rel ative novenent exceeds the gap. 2 7 AUG 2003 24 Lateral

vi bration ¢wifanherivédpamnalibiehqgt avitdhe daseendr taceeds el ashe/i ERé0Bnd
conponents in the front-back direction or side to side direction of the
traverse bager0,Eatke absoribed 2y haserahadekenratianofdihrefioakingt
bushing 5 29 within its elasticity limt As described above, the shape of

the outsi deyrRilafe @n@Ndakd tngf ph-avensa RRse SIWPPH tssquendd hSoRgrtnef a
circle when seen in vertical section, and the shape of "the inside edge of

the second fdid i nGkiRAr o 2941 thaiheat ing 1@uShi Ng 29+ 1R Gh isaa&'%t to
end 11d, is also part of a circle as seen in vertical section. "Wen thus

conprised, dignSeGongh f1144ng,PR1 990 ithat %+t 4 t) epbtQakhng
bushi ng 29, can nove %ircu ag?y aroung éénterlblfjgflgﬂ% {ravgrge bagg
support 15 ik dd dbadie. axis of circular novenent Lh (see Fig. 5) when
the traverse base 20 pivots up or down relative to the drive base 10 is a

straight line joiningneent ees, L1 af; fihe ends, 1dd ?gcthQﬂuéﬁnfégmglegt

traverse base support studs 11. 20 Yet further preferably, there Is a

speci fi c gap, st dNged SEQ@wEEBCHt g&g\ﬁg%f%st %aseé}?&‘gzeé%ttéﬂg part

29d and the outside circunference of of traver ‘ase support
;LU AL o L SLLLY 76 Dl 008 285, L6e! SR A0 ALCCRE e
of tW% member to be supported in a floating state by the floating
bushings 29. More specifically, a bushing mounting flange
21b of a specific thickness is disposed to notch 21 at the
back corner of the traverse base 20. A hole 21h is provided
in this bushing mounting flange 21b. The floating bushing
15 29 1s installed to a notch 21 in a rear corner of the
traverse base 20 by fitting the outside of the first
fitting part 29c in the hole 21h of the bushing mounting
flange 21Db.
A second fitting part 29d for closing the cavity
20 inside the floating bushing 29 is integrally formed to the
terminal side of the first damping part 29a. This second
fitting part 29d is the part that is fit to the drive base
10, which is the said second member to be floatably

supported by the bushings 29. More specifically, traverse

25 base support stud 11 is inserted through the hollow center



2 7 AUG 2003 25 inside circunference of second fitting part 29d, and
therefore to the center Cl1 of support stud end 11d when the travéisaibagg
support stud 11 is fit into the floating bushing 29. 5 That is, second
fitting part 29d of floating bushing 29 is fit onto the end 11d of traverse
base support stud 11 through intervening protrusions 29e, and a specific
gap i s thus maintai ned between the secontdéfitting part 29d and end 11d. As
a result, the second fitting part 29d can 10 nove extrenely snoothly
circularly to the end 11d of traverse base support stud 11. The floating
bushi ng 29 thus conprises first and second danpi ng parts 29a and 29b, first
and secondoffi tftiinet pand s s2@onandia8si n@angdapoyereat dndi by Waritl 20hislt is
15 therefore possible to provide a sinple, space-saving, |ow cost floating

means (fl exiekbadsuppotingevae) LBal ¢an Suppard the esdr a wei ghit ohet he
traverse base 20, prevent the traverse base 20 fromslipping vertically out

of place, amdvefkecbiagel WBuppsdtb suay atli.onconponents and i npact | oads. 20
Furthernore, by providing a part that determ nes the center of rotation, an

accurate center of cighewl afn&80O\ERArsEANbEScATRIN €d W d L1 o Otindi fige
anot her center for circular novenent. As will also be known fromFig. 4 and

Fig. B a abikecesseld ®of mhiwdrddessbapsupbothespani Mot & isr P tpofea 2
7 AUG Z003 26 circle is forned at the front edge part of internal space 10H

in drive bage 19. AnsPiich LalPs is-Mesddiea | i %HQ_SeQuEHiB?_e ROt oA gent er
of this recess 12. The center boss 31 of a substantially cylindrical Ctam

gear 30 isghbhghregly arr atabablde 0Bakbi 9EPI Aghe thdse ALbLsEPRING; $9

(floating spring) is disposed between the bottom of this cam gear 30 and

the bottomeakh 3¢S ikdlidtelidiee RasEnd Odr1HE £89ECA O in at least the

axial direction of the traverse base support stud 11, but
10 is more preferably also flexibly displaceable in a
direction orthogonal to said axial direction.

The shape of the outside edge of end 11d of
traverse base support stud 11 is part of a circle, the
diameter of which is greater than the width of shaft part

15 11j, when seen in vertical section. The shape of the inside
edge of the second fitting part 29d of the floating bushing
29 as seen in vertical section is also part of a circle.
A movement limiting part 29f is further disposed
at the bottom part of the second fitting part 29d, or the
20 top part of first damping part 29a, or between second
fitting part 29d and first damping part 29a. As shown in
Fig. 8, this movement limiting part 29f is disposed where
first damping part 29a and second fitting part 29d join in
this exemplary embodiment. This movement limiting part 29f

25 engages end 11d of traverse base support stud 11, and more



boss 31 of the camgear 30 is passed over the spindle 12s, and a set screw
37 is screwed through a typically rubber 10 flexible collar 38 (RI70ab6 o3
collar) into the end of the spindle 12s. The camgear 30 is therefore
housed in recess 12 of drive base 10 with the top and bottom hel d between
flexi ble nmenbers 38 and 39, that is, with the bottomof the 15 cam gear 30
supported by coil spring 39 and the top bheld by the floating collar 38. As
a result, the camgear 30 is supported on the drive base 10 in a nanner
enabling the camgear 30 to float (in a floating state) within specific
limts, that is, within the limts of the floating collar 20 38 and
floating spblerg f32a0l135t £6FhYes! trishovhdebeo Notlfd t hal, t hes f hatiitngt Rashi ng
29 and floating collar 38 shall not be limted to rubber materials. For
exanpl e, ams@kheh@SioF @ecrRErf itHilrRP|prBtasd aln WHd diecdesdh 68 the
flexibility can be alternatively 25 used. 2 7 AUG 2003 27 The cam gear 30

i s describedd Brdetdile RXHadd ufiengad oFi gs. 24 to 29. The cam gear
30 conprises on its outside surfacée a plurality of vertically oriented

teeth 30g (external t@alsh) mol/BAENLS. 1 PRIAIAG! SOt h%9'f°”%s5ﬁf‘é§e Qo py the
cam gear 30, and a cam channel 33 having top and bottom horizontal channels

33a ard 33¢, aRd fysa%nain&mnﬁtkﬂéégsﬂﬁ%% it?afealisr%j?des@ﬁgurf?%feﬁ%%i "

whi ch there are no teeth 30g on e outside surface of the cam gear

10 DI oL T USpARCIQRE | OheSLhdeanin A0agkadal I8 (AAMLNNNE! 23T TSR Elear

provi ded at the front edge of the traverse base

Thi s protra%&nggg%gﬁa%@%ggf v—;%.cafnecfsb%yy%ey%g%éﬁeé&pp&f t%ﬁfg&gés}ﬁes f the

traverse base t he ase 10 cam gear own in

Fg. 6 a”d%Ehﬁiti% glr}dgf% (2BRSS g%fé?%g@ri 3h%9“%k§&%9&£§d Alnellg PACKe bY

way of bushings wa cam gear 30 supported on

floating C%'eartr"’§v<$1|!‘%ef hoald ”gﬁﬁphk@g S, 80 1t1ha§6&heﬁorr§a2ﬁ;e§r S%Q?%Setﬁg

floats within speci limts € drive base th t hese

lim are rm .the f i bil i of the floating bushing 29,
roa??ng cgﬂﬁéﬁd 8Eﬁ%ﬁ%¥ﬁpbafvi§§§bf¥ﬁ%¥§§? The traverse base 20 is thus

not rigidly supported,on.the .driwve base 10 in the nner af the related 25
art, but is supportegqg)ﬁﬁ¥ l%%lcﬁﬁﬁél%%tt%ﬁ FRECHH yEmPing part fgb

is open. The traverse base support stud 11 is inserted to
the floating bushing 29 from this opening. The terminal
part of the second damping part 29 contacts the bushing
15 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 29
contacts bushing support surface 10f with a certain
20 flexibility when in a normal state. As used herein this
normal state is that in which only the normal weight of the
traverse base 20 and components mounted thereon bears on
the bushings 29.
It should be noted that the bushing mounting

25 flange 21b of traverse base 20, the traverse base support



2 7 AUG 2003 28 base 10 within the range of the flexibility of tgg
supporting danmping nenbers, that is, the floating bushing 29, fl%atAUtg2003
collar 38, and floating spring 39. The danpi ng nenbers 29, 38, and 39 can

t herefore absorb an inpact, 5 shock, or vibration applied to the disk drive
1, thereby preventing the force of the inpact or vibration from being
directly transnitted fromthe drive basel80 to conponents on the traverse
base 20. As a result, a disk drive 1 with inproved durability and
resistance to inpact and vibration 10 can be achi eved. Furthernore, by
supporting the traverse base 20 so that it floats on the drive base 10

wi t hi n t he stamigd lofof hdr¥vexbds¢i 19, obntdhéhdampidnd Inbnbersa 29, t 88yeasd 39,
it is possible to adjust the relative positions of conponents 15 on the

dri ve base bhGeamtippraerssaicdhdsle Qr nedgond tthe fheoaflay sapgerbdédt bert,
traverse base 20. Conpared with a conventional disk drive in which the
conponent s tare colgintlay suppartted pdrt,s diergiorengossib) eréspeetivedy) ess
precision in parts manufacture and assenbly, and 20 productivity can

t heref ore kesiombededn nHdadmmfaoting ngl pimeess. As shown in Fig. 2 and
Fig. 3, first and second electric notors 3 and 4, and a circuit board 2
conprissing a control 1eireaddtitien, conheoldbdge-didtvé g s S addangdedonare 25
al so fastened to the bottom of traverse base 20 2 7 AUG 2003 29 A
turntabl e Yaabihke gopeHf29hi ghdl 99,acetr- o dbf8 YeleeRl HOSE iRy tParfdsi S

al so di sposed above the traverse base 20) This turntable 5 is Iinked to the
out put shablo3sar{serodj gand) nfvekent! | 15t DL QT parEspiord| @ M §5dnd Ao S
optical pickup 6 for witing a data signal to or reading a recorded data
signal fromnehe ihxC fhd ags-ohder1dki¥eeCanppoent pdris,opaiat fNgst hgndi sk
drive 1, are also disposed on top of traverse base 20.' These drive

nmechani sns sAfRndes &riitked gnexhrhel oWand0 HaeW hbvBReHBACl $HO0UnET OB FEY. 3
and Fig. 5, a front to back (top to bottomas seen in Fig. 5) Opening 20H

i's prigvi deddspddtB¥@NSs ResRAQed RRithofa Risighh gl decchangel s 22 and 23
for guiding front to back travel of the optical pickup 6 is provided on the

sides of this openingnk 205k Hiex WAIRD! ¢ 5d ssapsbetaly poskiioped near
the front end of the pickup guide channels 22 and 23 and openi ng 20H, or

even forwa fs iy Sk L R i i valbl p ed
front to bg§§ggﬁ3?¥§ ?fa%g?ggtbgggngg}bgﬁé??ggggﬁyﬁgkégg?ng?r¥§ t %gégnd

| eft | egs 6f. i tthe 4y i I : 2 t d d
B iivid t1he gt kMR A 148, fﬂsﬁk%e Sr %%?;Fe(ek%b oad tcShoLL ?g?eggg

that a fl exible connection neans, as a e ri bbon ca

e EhL SRR A LA P06 S s bOALA, 243 ppssed
paralieel  tnis force or load acts in the direction causing first
damping part 29a to compress (that is, in a direction in
which the back of the traverse base 20 1is upwardly
displaced and the bushing mounting flange 21b moves in the
direction approaching the end 11d of traverse base support
20 stud 11), the load is carried on end 11d of traverse base
support stud 11 by way of movement limiting part 29f. This
is because the movement 1limiting part 29f of floating
bushing 29 is engaged with the base of end 11d of traverse

base support stud 11.

25 When the back of traverse base 20 1is greatly



2 7 AUG 2003 30 to the guide channel is provided beside one of the Rpﬁéﬁﬁ
gui de channels 22 and 23, and a rack nenber 40 (feed rack) enabling

pi ckup to slide lengthwise to the guide rail 24 is engaged with the guide
rail 24. Note that in Fig. 3 5 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 linkedoto the feed rack 40 by a screw 49
(see Fig. 3). As a result, the optical pickup 6 10 can be noved
bidirectionally front and back gui ded by the pickup guide channels 22 and
23 by sliding the feed rack 40 along the guide rail 24. As shown in detai

in Figs. 3MigplFked eephaddl fdahdertHackupaihy aventahdged g 21b of
substantially the full 15 length on one side of the feed rack 40 (the right

side in Fi aravagk Fibdsed) 20A 1£ngireadfl vt el Bp22ctlr ansf ehdabhrswktishi ng
rack) is also fornmed on the other side at the front of the feed rack 40.

(See Fig. 3vidd sbrukd benaobgd tdmt takieddk Mpeckupgobtondthe, back
of the feed rack 40 engages the pickup guide channel 23, and limts

novement oferddigydeatk reekedd heveRenbagkmiy isly idd 9 2 $1OPPERE Bhskhe
back wall of the pickup guide channel 23 when the feed rack 40 travels to

the bagck (upmagdyl N1fd Gof Skraderiedefdissesupbolitacke ¢ i Y& 3eAdo Sehhits
conprising a
movement of the second fitting part 29d toward said end,
and thus prevents the floating bushing 29 from slipping off
traverse base support stud 11.
It 1is therefore not necessary to separately
10 provide an end plate 112 (see Fig. 44) as a load bearing
plate and to prevent flexible support device removal as it
is with the above-noted related art.
That is, after installing the floating bushing 29
between traverse base 20 and drive base 10, it is not
15 necessary to fasten a separate end plate 112 to the end of
traverse base support stud 11. Assembling this floating
bushing 29, that 1is, the flexible support device of the
invention, into another ©product 1is therefore simple
compared with the related art. The number of parts and the
20 number of assembly steps can also be reduced. A floating
bushing 29, that 1is, the flexible support device of the
invention, 1s therefore advantageous as a means of holding
down production cost.

One side of the floating bushing 29 (that is, the

25 side to which the second fitting part 29d is formed) is



2 7 AUG 2003 31 group of gears is disposed to the traverse base 20 to drive
the feed rack 40 and nove the optical pickup 6 bidirectionally f46riUGap3
back. As shown in detail in Figs. 9 to 13, this gear 5 set 51 conprises: a
notor gear 4G fastened to the output shaft 4s of the second notor 4; a
first traverse gear 52 having a |large dianmeter input gear 52A (first
traverse input gear) for engaging the noE6r gear 4G and a small dianeter
out put gear 52B (first traverse output gear) 10 integrally disposed to the
top of the input gear 52A; and a second traverse gear 53 having a | arge

di aneter input gear 53a (second traverse input gear) for engaging the first
traverse outrad HedruhZBstaadnadsialdaudicansier seubpdt fgeariaBBd{secand
traverse output gear) integrally disposed to 15 the bottom of the second

traverse i ApuimdgitiedIo dhetseeondrt eaversel A pita@eose SBBsengagpsrthe
driven rack part 41 of the feed rack 40. Wen the second notor 4 is driven
and the notsguggaar. 4G turns at a specific speed in, for exanple, the 20
countercl ockwi se direction as seen in Fig. 9 to Fig. 13, notor rotation is

speed reduced at a spreifdred eduat oa rabheeardonslt r anskepned tappbet
out put side by the gear set 51 so that the final output gear 53B (second

traverse oWduicddeBligdpdsEdISoEOMEERT 6hackwhse ati2a drfuaed sPeedsu2Badhbi s
causes the feed rack 40 to travel at a 2 ' AUG 2003 32 predeterm ned

speed al ong jtgre gei deddid #énbert he1dr Qe tAaktherhot (/@23 15eeBnyBnFi gs
9 to 13 ) . Wen the second notor 4 is driven in the direction opposite

that descrifed ahavern@nchf e taek A0 Al s9itEaVebs KB LG QRROSS Cthe

direction. It I's therefore possible by switching the forward and Teverse

direction Qf,fe¢qnd 04 9h 4 0peratk tQ, e the dijrectiongi n - which the
feed rack 46{ a%h tﬁ%reforeathe opt?@%l pi ckup 6, fra&els, and tﬁe feed

rack 40 and ontiiymal 10 0 San el ehosgsbe; drinenapidirgeriopabhy
baék. rac %

forward an The fee 40 and gear set 51 formthe basic optical

pi ckypy drivg mechani s e@d val £t fon iLe OpliCAle  thermal expansion

coefficients of the floating bushing 29 (i.e., the flexible

support device) and other parts (such as the resin bushing

mounting flange 21b and traverse base support stud 11) when

the temperature rises. A stable damping characteristic can
15 thus be achieved even when the temperature rises.

When a load is applied in a direction compressing
the first damping part 29%a, at the terminal end of which is
the second fitting part 29d, (that is, loads causing upward
displacement of the back of traverse base 20, causing

20 bushing mounting flange 21b to approach the end 11d of
traverse base support stud 11), vibration components and
impact loads 1in the same direction can be effectively
absorbed by the damping effect accompanying the compressive
deformation of the first damping part 29%9a within the

25 elasticity limits of the first damping part 2%a. In other



pi ckup drive mechani sm of the acconpanyi ng cl ai ns, whereby 15 thg,o tlcal
pickup 6 is noved in tw directions between the inside and out5|2é 2003
circunference areas of the disc 9. The pickup gui de channels 22 and 23 and
guide rail 24 also assist driving the optical pickup 6. Atray drive gear
56 for nmoving the tray 55 20 between an unl oading position at the front of
the disk drive 1 so that a disc can be pRaced on or renoved fromthe tray
55, and a | oading position inside the disk drive 1 at which a disk is

| oaded to or unloaded fromthe turntable 5, is provided at the front of the
drive base 10. . 25 It should be noted that the | oading position and 2 7
AUG 2003 3¥vandsoadiarg yposi t idampirey al aot bppr optcanpayyirfer cetdpresasvehe
first position and second position, respectively, below. This tray drive
gear 56 comeficsesta drar ge tdiianettére oeflpstt igddry 56Brfids epdagkhg t Agrstay
rack teeth 5 55g provided on the back of the tray 55 (see Fig. 19 to Fig.
21), and adamdingligaret @94 nputagebsvead Albetlols tdesout put gear 56B. The
tray drive gear 56 is positioned beside the camgear 30 such that the input
gear 56A engages the wndrsialeldabtis MHsp bfed hien candgeact 86n d6mphestiay 55,
tray rack teeth 55g, and tray drive gear 56 constitute a disk |oading
mecharg sm ftdre cescyndgdamging Pakitdiractaonshey themiman thield uwht a/hliehb

| oadi ng position (first position) and the unl oadi ng position (second

posi tion) aMesig-drie £Hiskinliyert. 228 Asl oadi Mpraddave(geat 5€f 61 (hee
Fig. 9 to Fig. 13) for noving the tray 55 and transferring the disc 9
between a wWilr@adiitth Posi t iviii &0d tehd Oashdlg POSi ttpPAvéssPr oghded 20 t 9p of
the traverse base 20. This |l oading drive gear set 61 conprises: notor 20
gear 4G at tRGAREG AL halgj[du_aubdwaéﬁd 4pushihfe reReihOECEnde 21 r 86

| oadi ng gear 62 having a large diameter first |oading input gear 62A for

engagi ng t ke SMirfedetFof Gthanderad SMRbl aﬁ@é@éréérﬁbsboaﬁimwt sdhdgear
62B di sposed integrally to the top of the first |oading i nput gear 62A; 25

a seqaqnd |Q@9'“9tﬂﬂﬁrt@% hawi ngnha |§é&6n@'aﬁﬁk%&ngecﬁaét 294 AbkcdlBs 34
| oadi ng i nput gear 63A for engaging the first |oading output gear 62B, and

a smal | di apiemAeedl {RadeA QYEPYE 483ive83R %ﬁ@%wﬁ@%@hayno t he
top of the second | oading input gear 63A; and a | arge diraneter third

| oadi ng and the first damping part 29a is strained within its
elasticity limit.
Vibration and impact forces can therefore be

15 absorbed both by the damping effect of the strain of the
first damping part 2%9a and the damping effect of the
compressive deformation of second damping part 29b.
Extremely effective vibration absorption can thus be
achieved in corresponding same directions.

20 It should be noted that as part of the typically
rubber floating bushing 29, second fitting part 29d is
particularly flexible. It is therefore further possible for
this flexibility of the second fitting part 29d to be used
to increase vibration absorption and noise suppression when

25 vibration forces causing relative movement of the drive



5 gear 64 for engaging the second | oadi ng out put gear 63B. This é?l rd
| oadi ng gear 64 engages teeth 30g of the cam gear 30. The profil®&/oAU&G @88 h
30g of the cam gear 30 when seen in vertical section is nore preferably
curved as shown 10 in Fig. 29. Wen the traverse base 20 and cam gear 30
are assenbled into the drive base 10 with the traverse base 20 pivoting at
t he back edge thereof so as to nove circédfarly up and down relative to the
drive base 10 (see Fig. 6 and Fig. 7), the curve of the tooth profile is
part of the arc 15 Cg' tracing the circular path Cg of the front edge of
the third | oading gear 64. The third | oading gear 64 on the traverse base
20 and t eebls20d Oofantdheé rearampeaba3® Cdh drteeragdmlrieed el i ably and snoot hly
engage even when the traverse base 20 has swng to 20 a position at an
angle to the drive bate Bhoulwli d¢at eduntiidre doittesdtl |ihnet | Nthe g. s@8cadd
shown in Fig. 7). It should be noted that the profile of teeth 30g in
vertical sédtitdngcapaie 298t vdi ghie |filwmt@inarousicihge200 dahe Beonfoanéd Lg
of the cam gear 30 and approaching curve Cg'. 25 It should be further noted
that the sedehdut 2 cOmPpUCt2003 I dstari neprgeareriB i stiwt Shewn oh Fiige 6
and Fig. 7 to provide a clearer view of the third | oadi ng gear 64 engagi ng
t eet h530g9 ahteamagear ca3fitfhs tdmis dascri besating pmafdding n verti qabrd
section of the teeth 30g of camgear 30 is an arc follow ng the circular
path of theplliird dagadi,ngtgear sédontihatitsing hedmst 204 pebngenavel ihe

| oadi ng drive gear set 61, as the gear 64 noves circularly up or down in

conj unct i ogpentifhgt &G fGUlay tHY RNt f dhald avedBer $2 a0, s@pbsta 10
straight line approaching this arc. As a result, the final output gear 64

reliably arguamot Mye£ngagesatsetbnaatel ycamgeah 3Q i@y eshakialy tiigen
| oadi ng drive gear set 61 noves in a circular path vertically in

conj unction Wdfd hei FRYRFERhOf t HiRYLESCLRBEE Albddr@ §E0HQUNAr Pefded 15 11
shoul d be noted that a | oading drive nmechanismfor driving the disk |oading

nechan sm ¢eRPILEeS RASILaldpL ithe | oading drive gear set 61 and cam gear
30, or nore specCifically thé teeth 30g thereof. The above-noted opti cal

pi ckup 6 can nmove to g 2QisRecifded POSHE] ONaoNglRE HeRSi de oG r K ergace
side of the data signal recording area of the di'sc 9. Wen the optical
pi ckup 6 i §yihen Ipved By the dii ven p?M’?gh%Ps%ﬁ%”%_éE‘Hn%f cfan\i:t]iané t}%ﬂ@ar
set 51 fromthe outside circunference side of the disc 9 to the 1nside
3;{ ;‘“S“: SLSI%% S| dectpd L etnar tdled SPEELEI&T ROS! L PO, OYhR! df; Pl the
damping part 29a 1s compressed. As described in further
15 detail below, traverse base 20 must be moved circularly
downward from the normal position around the back of the
traverse base 20 whenever a disk is loaded to or unloaded
from this disk drive 1. The lower second damping part 29b
is therefore compressed somewhat more frequently than the
20 first damping part 29a, and the load applied thereto is
also greater.
Therefore, when floating bushing 29 is used in an
application in which a great load is expected to act in one

direction of the floating bushing 29, such as when it is

25 used as a flexible support device between a traverse base



2 7 AUG 2003 36 recording area of the disc 9, the transfer path of second
nmotor 4 drive power is switched to the |loading drive gear set 627 AUBi 203
transfer path switching operation is 5 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 rotatably supported on4he stud 20s. A rocking |ever 73
limting the position of the trigger 10 lever 71 is provided nearby. As
shown in detail in Fig. 35 to Fig. 37, the trigger lever 71 conprises a
base 71b fit rotatably on the stud 20s, a partial gear 71g forned to part
of the outgPdendfdrh¥ebhsee71B, ianhaspabtiokleddadi g ianend. ,7 fd ofadrirgps
engagi ng the cam gear 30. A stop 71s for engaging claw 73d of rocking |ever
73 is provhdeding t22 owrksi deeofusdd thra ggerhileareer dbasdanplle, Thempsrdt al
gear 71g is for engaging the power transfer path switching rack 42 part of
t he feed racks#pucRoihbyerigadgiald iamgmtika float ooy dosphsed 20 tsbatthidt can
engage the hook 32 protruding fromthe outside of the camgear 30. As shown
in detail theFilgpad38iko damlietd, ihhethecKimgckevar dSneoepslnes sadmage 73b
that is fit and fastened at the front of traverse base 20, a | ever part 73a
25 exbendi dgmphng pastc2Bbghapetfiem the Hameirdbpaandta whidch AdGadD3 37
spring part 73c extending basically in an arc fromthe base 73b. A claw 73d
for engagi igttbergspapt729dot st nogged spbeged.71, and a pin 73p protruding
upward, are integrally nolded to the lever part 73a. A guide slot 73s

t hrough which the 5 pegulaatingsube, 758cnpapedi t ivoiing &od cénvenitdesdlr eel y
is also fornmed in the base 73b. As will be known fromFig. 30 and Fig. 32,
a cam chanpehf#guvnhthon ¢Hr wadcah@pexwbes sapgoirr& Phaft sVileWal Sinkr gwigded in
t he back of the feed rack 40. The front end of 10 the cam channel 43 is
open to thgeftronh ofnd&echeeltr agkmgdbhg Tha-hidh s SR erdPGkd NGidBVerches is
thus able to engage and slide freely t%rough this cam channel 43. A

posi tponi ngi peehaphsHEf 8h Bpptisal YorBENY8kBI BggENdaAgeNBRh1efd R Id ous
conponents di sposed to the drive 15 base 10 and traverse base 20 is al so
provi ded oanfiheoduiye hase WilerdNd bhaaterse aPase rih Ms gy specidipeditas a

positioning nmenber 75 (positioning rod) for positioning the traverse base
20 side toifi daet Qittha-tdidve basepdo dasidisposeid® fbhenbtentinurring

an increase in flexible support device size or an increase

in structural complexity.

15 It should be noted that contact between the
terminal end of the second damping part 29b and the bushing
support surface 10f in this 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.



20 the traverse base 20. As shown in detail in Fig. 41 to Fig. 43, this
positioning rod 75 conprises an engagi ng base 75b for engagi ngza,ng éli‘ﬂi ng
freely front-back in the frontback guide channel 26 formed in the yop of
traverse base 20, extension 75c projecting forward fromthe engagi ng base
75b, , 25 and regulating rod 75s extendi ng front-back (top-bottom as 2 7
AUG 2003 38 seen in Fig. 14 to Fig. 18) 24 a position offset to the right
fromthe engagi ng base 75b and extension 75c. As noted above, this
regulating rod 75s is inserted through and slides freely front-back in the
guide 5 slot 73s forned in the base 73b of rocking |l ever 73. As described

nore fully bel ow, af tarteasdemilbration ranipaferitie wxtallsd ot d Sche ddSet S
spring part 73c of rocking lever 73 and is pushed thereby to the back. The

back of theuexkersi ofudhc axnvabsationt acdmphigehtontirof thbe fesd +19ekk 10 40
so that as the feed rack 40 noves to the front, the entire positioning rod

75 al so nD¥egelcd ibhe ot @ilde AD FHAWN ditfdtd.onldf aHd Grakfhrse MASsdd 120 Ng
channel 13 into which the regulating rod 75s of the positioning rod 75 can

enter and Girk aHsRrPUded iRt 1lAdTRMatanth W lt1d e d Hersadn space

10H of drive base 10. Wén the feed rack 40 noves further than a specific

di stamce todt ha thrient+d ke f9ranti tof itikg tf eed rack 40 contacts and pushes on
t he back of the extension 75c of positioning rod 75, causing the entire

positioning rod 75 204 @caduameRl Wddvd, herneagigyy Hase,d udsdoviage t he
gui de channel 26. This causes the regulating rod 75s to fit into the

posi ti oni ng cchannel 143001 it dlide i CsiBpod stlles Accrapeky Rasidi ons

the traverse base 20 side to side to the drive base . 25 A" cam channel 27

(arc channgl SRS IEerd 1 ot Pod) AUGCR003, 39 MNERESCERIN A b ew

is also provided in the top at t ront o e traverse basé 20. An

o0020.10 RSl aGEzRd Sl 0sBen, S8 oy DE e ol ol R g o
thus 1|0i m t%utsl?xeinfgr Oflé,' b%ﬁ‘icﬂosigi QTtOftc} hgn&r el\i%f,seis also part of a
circle as seen in vertical section.

When thus comprised, the second fitting part 29d,
that is, the entire floating bushing 29, <can move
circularly around center Cll of the traverse base support

15 stud end 11d. The axis of circular movement Lh (see Fig. 5)
when the traverse base 20 pivots up or down relative to the
drive base 10 is a straight line joining centers Cll of the
ends 11d of the right and left traverse base support studs
11.

20 Yet further preferably, there is a specific gap
between the inside circumference of the second fitting part
29d and the outside circumference of the end 11d of
traverse base support stud 11, and a plurality of

protrusions 29e are formed in the second fitting part 29d.

25 These protrusions 29e are directed toward the center of the



base 20 to the drive base 10. The vertical positioning between the front of
the traverse base 20 and the drive base 10 is al so accurately cdhtAuf 2688 by
the protrusion 20P provided at the front of 10 traverse base 20 engagi ng

t he cam channel 33 of cam gear 30. The position of the front of traverse
base 20 to the drive base 10 is thus accurately determined in three
perpendi cul ar directions, that is, side £& side, front to back, and
vertically, and the conponents nmounted on the 15 drive base 10 and traverse
base 20 can be accurately and reliably engaged with corresponding parts. It
is therefore possible when swtching the transfer path of second notor 4
drive povwerinsidecwiteyfenentai nofi nkagentlet fikéninbe diesk | @&di,ngand
mechani smon the drive base 10 and the | oading 20 drive nmechani smon the
traverse basde@2dforddetdi shedrdergdelr &l dfssappbanpistgdlaide Bbdw tihean
assenbl ed cl anper 96 for clanping a disc 9 to the turntable 5 (see Figs. 1,
2, 4, 22, artk 28yavdheecbaspesuppolras sxudadrieti D7fin iheocenterlvheiaaf ,
and felt 98 affixed 25 to the disk contact surface on the bottom of the

cl anper 96.buskin/g A#S 2003 40 A claw 95d is fornmed at each of the plurality
of nounting arns 95f (two are provided at front and back respectively in
this exenplary enbodiTeat) iH,spesednido Fightnandphett Sddles Of flibatdhanpi ng
plate 95. The clanping 5 plate 95 is assenbled to the drive base 10 by
engagi ng t hassh oh@awso 968 Mt hohbe shdesnaf 118ecqdr tyavbase BEseByubbyst

assenbling the clanping plate 95 to the drive base 10,
stud 11 through intervening protrusions 29e, and a specific
gap is thus maintained between the second fitting part 29d
and end 11d. As a result, the second fitting part 29d can
10 move extremely smoothly circularly to the end 11d of
traverse base support stud 11.

The floating bushing 29 thus comprises first and
second damping parts 29a and 29b, first and second fitting
parts 29c and 29d, and movement limiting part 29f. It is

15 therefore possible to provide a simple, space-saving, low
cost floating means (flexible support device) that can
support the entire weight of the traverse base 20, prevent
the traverse base 20 from slipping vertically out of place,
and effectively absorb vibrationcomponents and impact loads.

20 Furthermore, by providing a part that determines
the center of rotation, an accurate center of circular
movement can be assured without providing another center
for circular movement.

As will also be known from Fig. 4 and Fig. 5, a

25 recess 12 of which the shape of the perimeter is part of a



the center of the clanper 96 can be centered with the center of turntable 5
rotation. 10 The clanping plate 95 conprises right and | eft horizzonugl 203
bases 95b for supporting nounting arns 95f on the sanme right and |eft
sides, a substantially annular center hol der 95a for supporting the cl anper
96, and a horizontal connector 95c for connecting the holder 95a to 15 the
bases 95b. A notch 95e is fornmed on eachZ8i de between the base of the
hol der 95a and t he correspondi ng hori zontal bases 95b. The wi dth of each
hori zontal connector 95c is less than the width of the horizontal base 95b
by an amount 20 corresponding to the notch 95e. This gives the horizontal
connect or s 93¢ leediss r feormedyathdhe Herdny | edae apabises 95 ernml nelkese| t
easier for the horizontal connectors 95c to bend vertically. Wen the disk
drive 1 islftoppedirive xseple; A5spipddiend 2shd diwkridrdakly dbsposedge
shock such that the 2 7 Al G 20p3 41 turntable 5 contacts the cl anping
pl ate 95, tihe thlearmtripplcert&s 0§ tblie treceasi 1R .f e icertter Vesss cal
direction, thus absorb the force of inpact, and therefore effectively
prevent theftur nsabkeabtiandyspiyidiredmintalr Sahi niead t20t he Fitturhtable 5)
fromsuffering maj or danmage. The operation of a disk drive 1 thus conprised
i s descri bedtreeblyelaw tMhensaiddie AJss. |Dadedli soeinke 3 skfsavend and
a signal recorded to the disc 9 is being reproduced by the
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 1is passed over the spindle 12s,
and a set screw 37 is screwed through a typically rubber
10 flexible collar 38 (floating collar) into the end of the
spindle 12s.
The cam gear 30 is therefore housed in recess 12
of drive base 10 with the top and bottom held between
flexible members 38 and 39, that is, with the bottom of the
15 cam gear 30 supported by coil spring 39 and the top held by
the floating collar 38. As a result, the cam gear 30 is
supported on the drive base 10 in a manner enabling the cam
gear 30 to float (in a floating state) within specific
limits, that is, within the limits of the floating collar
20 38 and floating spring 39 elasticity.
It should be noted that the floating bushing 29
and floating collar 38 shall not be limited to rubber
materials. For example, a soft resin or other suitable

material with the desired flexibility can be alternatively

25 used.



10 optical pickup 6 (see Fig. 9), the traverse base 20 is supported
substantially parallel to the drive base 10 as shown in Fig. 6 By AB&ng0df
the protrusion 20P at the front edge of the traverse base 20 fit into the
top horizontal channel 33a of the cam channel 33 in camgear 30. 15 The
stop 71s of the trigger lever 71 is engaged with the claw 73d of rocking

| ever 73, and the engaging arm 7la engag2% the hook 32 of cam gear 30, at
this time as shown in Fig. 14. Wen thus engaged, the trigger lever 71 is
turned all the way clockwise in Fig. 9 and Fig. 14. 20 To read a signal
fromthe disc 9 in this position, the spindle notor 3 is driven to spin the
turntable 5 on whi chThiee adirs e s30 oadedeatrabspedinf idetspgdechexthewdiph i cal
pickup 6 is noved to a position below the signal track to be reproduced,
and t he optecealrealcendnt sF{ghat2éstot [28 .25 oot caml geypst 8M iquedpudiswp aon aser
and |l ens) of the optical 2 7 AUG 2003 42 pickup 6 are operated to read

t he desiredtsi goatsidem shefalcsc D. pliuraid tsi godl teatkcadlbe sgrepswideted i s
not above the current optical pickup 6 position, or if signals are to 5 be
read from seahplioal (éytofnsi ghakthi ackhatt hies,opbheal 191 ckup thensénde
noved appropriately toward the inside circunference of the disc 9, that is,
toward theakigntgobft hedicsln didate 30, @ind he it ditthrd T afiefenee @p t he
disc 9, that is, toward the back of the disk drive 1. 10 The optical pickup
6 is novedaby mRsitsof hbhe zepthtalciiralais dBBYe JREhaE sManbs diesesnded
above, the second notor 4 is therefore driven and the notor gear 4G turns.
Rot ati on otnhbhgenoian.gear 4G is speed reduced at a specific speed
reduction ratio and transferred to the 15 output side by the rack drive
gear set 51, thereby ¢y 1% thed idndiPBateads 53IB wisieapnthdraverse
output gear) to turn at a reduced speed and noving the feed rack 40 and the
optical pigkupedd M@y dheerbo ut@AeOrshatdce |dr t BRe MBRAN @8R 33 talrns
counterclockwise in Fig. 9 to Fig. 13, the 20 optical pickup 6 noves
Forwand (dewewaidiioh Biod 3 @ifidkachd) driyRfithd hehd NS & didint 3 enge of
the disc 9. If the notor gear 4G turns in the opposite direction, the

optical pighup 6 fDYLSed 0atha hack LHPWAIdhd NoFl Gned ¢ Lafdfse 1Bhskovey d the
outside circunference of the disc 9. 25 It should be noted that the | oading
drive gear (see Fig. 2 and Fig. 3). This protrusion 20P engages the
cam channel 33 to support the front of the traverse base 20
on the drive base 10 by way of cam gear 30.
15 As shown in Fig. 6 and Fig. 7, the traverse base
20 is thus supported at the back by way of bushings 29 and
at the front by way of cam gear 30 supported on floating
collar 38 and floating spring 39 so that the traverse base
20 floats within specific limits on the drive base 10. Note
20 that these limits are determined by the flexibility of the
floating bushing 29, floating collar 38, and floating
spring 39.
The traverse base 20 is thus not rigidly

supported on the drive base 10 in the manner of the related

25 art, but is supported so that it can float on the drive



2 7 AUG 2003 43 set 61 also turns in conjunction with second notor 4
operation during this signal reproduction node, but the teeth of2 € /Gt 2003 d
| oadi ng gear 64, that is, the final output gear of the gear set 61, are
positioned at the 5 snooth part 34 of the camgear 30 and thus do not
engage the camgear teeth 30g. Drive power fromthe second notor 4 is
therefore not transferred to the cam gea?2830, and hence to the tray drive
gear 56, in this signal reproduction node. Fig. 10 and Fig. 15 show the
drive train when 10 positioned for reading a signal recorded to the nost
inside circunference part of the recording position range (data signal
recordi ng heea) &0 t wétdiine Theermmesi taDnerthd o faxdilit bty hi s£di shear ea,
the optical pickup 6 is noved forward by the optical pickup drive nmechani sm
to the inssdppdbtingc wdmerienremenerS; athdtheislat ahei glalatriecpridiggiagea of
the disc 9, and the back end of the driven rack part 41 of the feed rack 40
i s engaged2@j t ilohe ihignab 1Qeirp @8 geald BB {iSecpnsbiimye3Se Dhié pPlamgeng) of
the rack drive gear set 51. The power transfer path switching rack 42 is

al so extrefehpe28 C29se 38y tBAIPAY i danjeBhe¥dBo0b AW l@veimgdetThe
data signal recording area of an optical disc 9 is commonly determ ned by

the dbstangBotkomdhevdbsst ceAt eiplaser ep the diskfarmpk st an@ﬁ‘éﬂebg
conventional disk drive also has an optical pickup position det ector 25

di sposed abravRaghhigORHEOrfHSRONGE NELEO 1 kBB RO iR ior? FfrdWCHedRg 44
ci.rcunference position of the data signal recording area to detect wheéether

the OpticahiEE@Em?iﬁ%éﬁsﬂfﬂé&&mﬁkohn%HXEd%f@&”$§£§n§% RS L&RPoRENDES
noved thereto so fhat the optical pickup can be prevented fromnoving

beyond t hi gn5 ¢p@i rﬁréwﬁéléfrbégé\f@gs. e 4 ”:.S%?lg}(ﬁ! reugfigienge W 1 hgidhsc.

In contrast to this conventional design, a

improved durability and resistance to impact and vibration
10 can be achieved.

Furthermore, by supporting the traverse base 20
so that i1t floats on the drive base 10 within the range of
the flexibility of the damping members 29, 38, and 39, it
is possible to adjust the relative positions of components

15 on the drive base 10 and traverse base 20 within the
floating range of the traverse base 20. Compared with a
conventional disk drive in which the components are rigidly
supported, 1t 1is therefore possible to require less
precision in parts manufacture and assembly, and

20 productivity can therefore be improved in the manufacturing
process.

As shown in Fig. 2 and Fig. 3, first and second
electric motors 3 and 4, and a circuit board 2 comprising a
control circuit for controlling driving motors 3 and 4, are

25 also fastened to the bottom of traverse base 20



drive 1 according to this preferred enbodi mrent has an inside circunference
detection switch 7 disposed at the inside circunference edge S@7OR % dat a
signal recording 10 area of the disc 9, and uses the inside circunP rence
edge Sr as an inside circunference edge sw tching position. Wen off, this
inside circunference detection switch 7 operates the sane as in a
conventional optical disk drive to deteck9whether the optical pickup is at
this nost inside 15 circunference position or has noved thereto. Wat
differs fromthe conventional disk drive is that when the inside
circunference detection switch 7 is on, novenent of the optical pickup 6

beyond the inside cizcugheneapeeedgec the Nedp! iof twidivhen st hel spsdcal
pickup 6 trips the inside 20 circunference detection switch 7, and the

optical picliyr & cased he1gs0re be pUr peselsdmyeshdsed hgbote the dmsidiese
circunference of the disc 9. The inside circunference detection switch 7

operates neghani eal IDhid thenEaPEeMBNAGN 13% kR L UBHhL5-6PYENEhaRR! 35
detector, and is disposed to project and 2 7 AUG 2003 45 retract

vertically tpdheibop of Jye thaversesbase iy Whepsgheq ot ingdloPi ckup 6
reaches a position above the inside circunference detection swmtch 7, the

bot t f QR Gl RS K [ - i_th th ﬁ?@t ks h

i ﬁsi gerg g Ci culm‘ ellr ncce]‘[:U etggtflglélnug\%ﬁgﬁe? }[éfg t%le %(L;?s ed 1|%1ntfz)rt %gg?lrlggetrasg

b 20 i ' t f i t.ch [ 0 th
ase In fegéﬂhr%%cggttﬁot %Sg{lhgss Em Ol SWHLE §Efr | i (R eetﬁ.howlkz'% €

figure) . It ou t this inside circunference ection

2bove and TR erftlti vor o Be S noeonther dors¥¥orier SES oPISENi ous
ot her knowny;desi ans. o Figp M afaFifse 18280 4 he optical pickup 6
These drive mechanisms are described next below.
10 As will be understood from Fig. 3 and Fig. 5, a
front to back (top to bottom as seen in Fig. 5) 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 prqvided on the sides of this opening
15 20H. The turntable 5 is preferably positioned near the
front end of the pickup guide channels 22 and 23 and
opening 20H, or even forward of this position.
The optical pickup 6 is movably supported front
to back on the traverse base 20 by slideably engaging right
20 and left legs 6f in the pickup guide channels 22 and 23. It
should be noted that a flexible connection means, such as a
flexible ribbon cable, for electrically connecting the
optical pickup 6 and circuit board 2 is passed through the
opening 20H.

25 A rail member 24 (guide rail) extending parallel



after it has noved to the inside circunference edge Sr, operated the inside
circunference detection switch 7, and 15 then noved beyond this pp$ikj0n03
farther to the inside circunference of the disc 9. The differences between
the state shown in Figs. 10 and 15 and the state shown in Figs . 11 and 16,
as well as the novenent to these states, are described next below 20 The
optical pickup 6 is noved fromthe state38hown in Figs. 10 and 15 to the
state shown in Figs. 11 and 16 by continuing to drive the second notor 4 in
the sane direction (counterclockwise in this case) fromthe state shown in
Figs. 10 and 15 after the optical pickup 6 25 operates the inside

ci rcunf er ehoe thhet epiide sheahnbl 7 isetpravided boddlE12008e46 ft HtheopStlate. By
t hus nmoving the optical pickup 6 further to the inside circunference, the
power tranghedepattanswiltsc@ngandick3 A2anfl theak&ethembeke 4D npidaty tdek)
optical pickup 6 5 front-back engages the partial gear 71g of trigger |ever
71, and tuenabtheg rilggesidlever tdl sdliakkvi eyt Huwi £ONtonehieoyuiidd #diB t he
engagi ng arm 7l1la of trigger lever 71 turns the hook 32 of cam gear 30

count er cl ockwiise.enlqeged@mygerr tBe husiet waisl countgoeboekwisan amdy 103t he
cam gear teeth 30g begin to engage the final output gear 64 (third | oading
gear) sof thadl omgdyng sdr tMe fdsetra®l. The idr i yesviaek At tAL ofide feed
rack 40 is still engaged with the final output gear 53B (second traverse
out put geapkseHet b ibackndmineg gear set 51 at this time. 15 The rocking

| ever 73 engaged with the stop 71s of the trigger lever 71 to position and
hold the trigger |evenhe/lrRl SOLhdr PSgRE @nkes trf, tHeahackiing Imvesspin
73p follow ng the cam channel 43 of ?eed rack 40. As a result, the claw 73d
rel eases tRh@el Id9esal e¥eEkdp. 20i i Qinkédand, Fie kéeshomudipesstafe 4 n

whi ch the camgear 30 is turned counterclockw se by drive power fromthe

third | oadispgcgearg 64sdéomiyhersy t hescam,gear 30 pegi Bﬁt&%a@n%%cug‘%fi nal
out put gear 64 (third | oading gear) of the Ioadlng drive gear set 61. 25

Thi s j@peratihgn Jes /b0 a5$QTPLLERBAARY vt B8 Und 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
15 length on one side of the feed rack 40 (the right side in
Fig. 3 and Fig. 5). A length of teeth 42 (transfer path
switching rack) is also formed on the other side at the
front of the feed rack 40. (See Fig. 30.)
It should be noted that arm 40f projecting from
20 the back of the feed rack 40 engages the pickup guide
channel 23, and limits movement of the feed rack 40 to the
back by striking and stopping at the back wall of the
pickup guide channel 23 when the feed rack 40 travels to
the back (upward in Fig. 5).

25 A gear set 51 (rack drive gear set) comprising a



2 7 AUG 2003 47 gear 4G of second notor 4 turning counterclockw se, that

is, in the sane direction in which the notor gear 4G turns to nn¥z t@g
optical pickup 6 to the inside circunference. This operation of MG, 2903
gear 30 turns the 5 trigger lever 71 clockwise to a position limted by the
cam gear 30, thus drawing the optical pickup 6 to a further inside
circunference position (forward positiongiuntil the driven rack part 41 of
the feed rack 40 di sengages the second traverse output gear 53B. As a
result, further 10 countercl ockwi se rotation of the notor gear 4G and
hence drive power fromthe second notor 4, is not transferred to the feed

rack 40, F@ﬂbdﬁioﬂ(qéaﬂéfiﬁ Pi e d tHVERENE raJ8Ls i PaddP20f t60aki g
| ever 73 is guided al ong the cam channel 43 of feed rack 40 to enter the

inclined 13ppartrobqt he-Lam channeln#3 abveihi $Hd MegpRdals tiusddir ngd
countercl ockwi se by the spring tension of the rocking |ever 73. The trigger

lever 71 contdinues: itdhde ¢ wngt dekyise, until it conpletely separates
fromthe camgear 30. It 'should be noted that basically the trigger 20

lever 71, rocking levy dBowANdncaBigear 30 FQlysMOre speqisf,i caliy Lhgyhook
32 and snooth part 34 of the camgear 30), as well as nore specifically the

power o ransfer atp switchisng afax‘&(?’%ég aRd cafp chanpeho43 tof e égﬁguﬁack

40, conbine to forma power trans path sw tching mechani sm. or

switching the dy ansf gk Rath Ol SEEORGLHR O, 4 dEi¥Er 2a0AVE J0F 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)
10 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
15 the bottom of the second traverse input gear 53a. The
second traverse output gear 53B engages the driven rack
part 41 of the feed rack 40.
When the second motor 4 is driven and the motor
gear 4G turns at a specific speed in, for example, the
20 counterclockwise direction as seen in Fig. 9 to Fig. 13,
motor rotation 1is speed reduced at a specific reduction
ratio and is transferred to the output side by the gear set
51 so that the final output gear 53B (second traverse
output gear) turns counterclockwise at a reduced speed.

25 This causes the feed rack 40 to travel at a



48 power. As described above, the feed rack 40 can nove the optical pickup
6 to an inside circunference edge Sr position at the inside circq?fgw%n%a
limit of the data 5 signal recording area of the disc 9, and can th
continue nmoving the optical pickup 6 beyond this position closer to the
inside circunference of the disc 9. Furthernore, the second notor 4 drive
power transfer path is switched by the fged rack 40 noving to this specific
position at the inside 10 circunference or noving fromthis specific
position toward the outside circunference of the disc. As a result, drive
power froma single notor (the second notor 4) can be used to power the
si gnal reagirage@pefhahiedn s¥eddealphiyCalhddi gkie 6raad Vi | tas t3 t€kdmg t he
drive power transfer path of 15 the second notor 4. Furthernore, by
continuing (ke @heverdttorsan® BBEAr i Wild¥outo changsng e ndidiRctd &rored
shaft rotation after noving the optical pickup 6 for signal reproduction to
the insidepgibeunf arenee wgei S tRE Hheedatansi si4Q raf did B sag of
the disc 9, the disc 9 is autonatically unclanped fromthe turntable 5 so
that the dhgey@, capnle eiest echdyomd hediskeghiues | §ni Stﬁgerﬁig%seite
possible to elimnate the dedi cated di sk | oading notor required for disk
| oadi g angd;yaleading in a conventional optical disk 25 drive. It is
therefore possible to provide a |ess expensive 2 7 AUG 2003 49 disk drive
by thus reducing the jpughen o JRHQN $ 46366 11d e kh d Uehe R LRSELTOT €,
by changing the direction of second notor 4 operation or S|nﬁTy st oppi ng
the second_ mpt kA4 2 cakige LS ORLE £ ki r@%]pegea[t t
i nsi de cirgunfergngeeegéee§% op'the é%gfsignéﬁrrec r |nﬁng¥gg)o %*é%disc
9 and the pasi t4;97 @f; N RiH i ck bggn t ddeidsi de
circunfereﬁc% Eéteggﬁgh gﬁfték“?% ?%giggﬁgsg?gﬁe té %%%Fgﬁggﬁg%héhgigg 9
fromthe di ; de . ng c i r i or | td Sj t same
disc 9. Thgaﬁﬁ%gérbékﬁggtgétggévgﬁﬁﬁe%gb ?%ﬁfg§4<%H%£9@gggqﬁﬁft§é§%ﬁ%§<
dri V%pca” li%%uge.éeggﬁedchearnedf%o &9 nOpEELa(iI%Fg'tiléngrlg§e FMard

e , t e te

t her éfore bé provide becauseé € insi crrcunterence ction switch
7 can be useg 19
an ack.

The feed rack 40 and gear set 51 form the basic
optical pickup drive mechanism, equivalent to the optical
pickup drive mechanism of the accompanying claims, whereby

15 the optical pickup 6 is moved in two directions between the
inside and outside circumference areas of the disc 9. The
pickup guide channels 22 and 23 and guide rail 24 also
assist driving the optical pickup 6.

A tray drive gear 56 for moving the tray 55

20 between an unloading position at the front of the disk
drive 1 so that a disc can be placed on or removed from the
tray 55, and a loading position inside the disk drive 1 at
which a disk is loaded to or unloaded from the turntable 5,
is provided at the front of the drive base 10.

25 It should be noted that the loading position and



detect if a disk has been | oaded into the disk drive and if the disk has
been cl anped, and dedicated detectors used in a conventional dighk gig for
t hese detection purposes can therefore be elimnated. 20 The traverse base
20 in a disk drive according to this preferred enbodi nent is designed to
swi ng up and down on the back end of the base while a protrusion 20P at the
front end engages a cam channel 33 in th&3cam gear 30. As described above,
this cam channel 33 conprises top and 25 bottom horizontal channels 33a and
33c and a di agonal 2 7 AUG 2003 50 channel 33b connecting these

hori zontal channels (see Fig. 24 to Fig. 29) . The vertical position of the

front of thealbhadegsepdsasei@d axedeirsan appropribat lpartedéribdsect haee
channels 33a to 33c the protrusion 20P is engaged with, 5 that is, by the

direction and diistsaneesaftieoamagenrseddrdtpald ian.onl,her d SpaEt See bas eo@low .
t herefore swi ngs up and down around the back edge of the traverse base 20

according to the diraetiison tand, dist ee géagamsgealcodpriGieat i an. ldryel |
t hus be obvious that the traverse base 20 10 is supported to sw ng

vertical | yjaamene redgeguter §0dr r 6kat ifeg tendd @il i ¥BebaseylGadbreeeth
specifically, the camgear 30 is turned by power transferred fromthe

| oadi mg driceg gedfiseld &h tERUYPAK e tHhalr8ndof (dde tiaversecdbaseg 20 to
nove up or down such that the front of traverse 15 base 20 swi ngs up or

down rel atbye t gride; dsih¥€1basank@erDriingitPoyesr f EQA 2RE APUAHe diEpgECONd
notor 4, is thus used to swing the traverse base 20 up and down, and

therefore R haisyh orrhoveralhariventahle 55 28dpgRiiR ihedins i¥d Nthe
conjunction therewith. 20 When the cam gear 30 nbves further

countercl ockw sgeas SIOWLUdh Fitat13tA8d fiGat 1§ dihe sp@si Ehgagéfs wheh the
protrusion 20P of traverse base 20 engages the cam channel 33 noves from

the top hopizantgl rchamnelo33a tWiough the diagonal channel 33b to the
I

bottom 25 horizontal channel 33c. 2 7 "AUG Z003
10 The tray 55, tray rack teeth 55g, and tray drive

gear 56 constitute a disk loading mechanism for carrying a
disc 9 bidirectionally between the turntable 5 1loading
position (first ©position) and the unloading position
(second position) outside the disk drive 1.

15 A loading drive gear set 61 (see Fig. 9 to Fig.
13) for moving the tray 55 and transferring the disc 9
between a unloading position and a loading position is
provided on top of the traverse base 20.

This loading drive gear set 61 comprises: motor

20 gear 4G attached to the output shaft 4s of the second motor
4; a first loading gear 62 having a large diameter first
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;

25 a second loading gear 63 having a large diameter second



51 When the traverse base 20 is positioned as shown in Fig. 9 and Fig. 14,
the protrusion 20P engages top horizontal channel 33a, and the t?avg)s

base 20 is held as shown in Fig. 6 parallel to the drive base 10 with the
top 5 of the traverse base 20 substantially flush with the top of the drive
base 10. The disc 9 can thus be clanped and held | evel between the
turntable 5 and the clanper 96. Wen the34eed rack 40 noves nore than a
specific distance forward as shown in Figs. 10 to 13 and Figs. 15 to 10 18,
the cam gear 30 begins to turn, and the front protrusion 20P of the
traverse base 20 passes the diagonal channel 33b to engage the bottom

hori zont al 1ehdanegl 33puef gear cheBmelfcd3. efbagihesuths i Pitde treuEnse base
20 swinging 15 down on the back end thereof so that it is inclined to the
drive baseoiheﬁa% geawn 6B, Fiaghd & shlS rvweiEdr Heddifd trauense dassur0
also lowers the turntable 5 to the same downward incline . As a result, a
disc 9 canghgrdreud tdi shdasd tiiefedzaMa t heot Rt allg, 5% oppQut sl dsnd he
disk drive 20 1, or can be ejected fromabove the turntable 5 to outside
the di sk dibygihg %Q&Ut%ééle_ﬁﬁ,_c Endnkenberiend il e Hiwdtabl e my  Wien
the traverse base 20 is thus inclined down ffromthe drive base 10 to a
speci i ¢ pgshtl Wy (£H8 RAYSiNY 25n&t sWBbAA e JiRPtoREQLE UgkaR 294k of the
traverse bgse 20 27 Auga?loog’ 52 pagses t he di algﬁa? C anngl 33b and
engages thenbat tigm.horigaptal channek 336 e%a"tseégh%'o&%f_ the tegih 309
of cam gear 30 engage the tray drive gear 5€.of t he di sk 7l oadi ng nechani sm
The tray 5geh$ BRus driven with the 5 traverse base 20 reliably swing to a
downward position. It is therefore possible to reliably avoid interference
between the tray 55 d.di t her and t n I when tray
is driven (that is, ¢ %né?é§%5% f?gﬂﬁﬁ éh %quﬁ oggéd%gglge%ﬁén tr‘f&e}ﬂg1
traverse b 20 i hNGL (see Fig. i 8 Fig._ .7 t he
third |oad?§§ngg§r Vg tial SRt fmig’d"g’r% é’%éfge?f%v]ﬁhc‘{’%%d‘i &S HHSHE of
cam ggar 3Q %ﬁ_i‘.aﬁ.ﬁ%gﬁ gnd ?Eg\to@rlsg Hale 2% é#&séa}i\g‘ategr?’% nave a

profile in Pongl | séctron i'S curved or inclrne
assembled into the drive base 10 with the traverse base 20
pivoting at the back edge thereof so as to move circularly
up and down relative to the drive base 10 (see Fig. 6 and
Fig. 7), the curve of the tooth profile is part of the arc
i5 Cg' tracing the circular path Cg of the front edge of the
third loading gear 64.

The third loading gear 64 on the traverse base 20
and teeth 30g of the cam gear 30 can therefore reliably and
smoothly engage even when the traverse base 20 has swung to

20 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
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'.

25 It should be further noted that the second



15 to the axis Lg of the camgear 30. As a result, gears 64 and 30g can
engage reliably and smoothly. Furthernore, while the feed rack 402(t hag 2@
the optical pickup 6) noves to the front and the traverse base 20 is
inclining, the front edge of the feed rack 40 20 contacts and pushes
forward on the back of the extension 75c of positioning rod 75 in
conjunction with the forward novenent of33he feed rack 40 as shown in Figs.
14 to 18. This causes the regulating rod 75s of the positioning rod 75 to
nove forward guided by the guide slot 73s in the base 25 73b of rocking

| ever 73. Then, as noted above, the 2 7 AUG 2003 53 regulating rod 75s
fits into t1badpag tgem ngxhapnalotl3shower | v& bEise 16, amd tFhids positd ons
the traverse base 20 side to side to the drive base 10. Wen the feed rack

40 noves iprbhedeppasi teedrdirecienn 69 tige bagkird heldodoeg of gspr i ney part
73c noves the positioning rod 75 to the back. This is because the front of

t he extensggga§§9goteggﬁi@b@nb@gc%gdgEQICQ@pacts the spring part 73c of the
rocking lever 73, "and the spring part 73c thus constantly urges the

positioning rod 75 1@st owand t hedacksedhenchbe Lrayenge hase @0-i s-del d
substantially parallel to the drive base 10 wth the tops thereof

substanti akby:fbushe the QebYe B oH0 AN daveipe dase A0 a0 AARid oned

front-back to each other by engagenent o the engaging protrusio 2p of

hook 32 on.famdiealy 3 éﬁa%t Be aafm chrnag! 184qliRg! Nedd 0Bk Oknbitavel Se

base 20. Fi'g. 19 an e state i'n whi'ch’ the notor gear 4Gis

drivven further it NB.SARE gLipobroRccaunlane) afec)y by LaE sacond motor

4, and cam gear ned further count way o

|t er ven ngyk0adan0 olf LG eaeRs e g1y The IRy 9SH 500 BloLidy iy

gear 56 does n enga;e the tee raverse bas

posi ) oreciig (e AR BORk R, 47 UIe StabsRaloungy Binod 18 B

gear1%6, a@@raiéhz éggezgg%moaching this arc. As a result, the final
output gear 64 reliably and smoothly engages teeth 30g of
cam gear 30 even when the loading drive gear set 61 moves
in a circular path vertically in conjunction with the
movement of traverse base 20 in a circular path.

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

The above-noted optical pickup 6 can move to a

20 specified position on the inside circumference side of the
data signal recording area of the disc 9. When the optical
pickup 6 is then moved by the drive power of second motor 4
via the gear set 51 from the outside circumference side of

the disc 9 to the inside circumference side, and reaches

25 sald specified position outside of the data signal



54 the tray drive gear 56 does not turn. However, when the cam gear 30
turns to the position shown in Fig. 19 and Fig. 20, teeth 30g ofzqamggggg
30 begin to engage input gear 56A of tray drive gear 5 56, and tray dri

gear 56 turns in conjunction with rotation of the camgear 30. The tray 55
is then pulled to the front as shown in Fig. 21 by way of output gear 56B
of tray drive gear 56 and the tray rack seeth 55g engaged therewith. 10 It
shoul d be noted that drawing the tray 55 frominside the disk drive 1 to
outside the drive, that is, unclanping the disc 9 and ejecting the disc 9
froma signal reproduction state, is described above. To draw the tray 55
from outsi gecbeding derddheotli skeddiive 19, tfige Seeandrapt path ¥ i Sedbhaen in
the opposite direction by the notor control circuit of the circuit board 2
so that theaoHeiorg Q&J@ivéqﬁbﬁg'knist Guidheld OEKWERE. 183ddne i itve CgesYi NQ
the optical disc 9 into the disk drive 1, clanping the disc, and preparing
for signal seepsaducti on are acconplished as. a 20 sequence of actions. As
descri bed above, a disk drive according to this preferred enbodi nent of the

present invention compfiissest@afsc¥e basar0 and 3gRYAL eohbbayessg basg 20
to which a turntable 5 is assenbled with the traverse base 20 25 supported

SO asst0 SWeRE Ypeandsdove Pnihhejdrime pase 1@reredt AU S 2003 33 By,

driving a single nmotor (second notor 4) continuously in a forward direction

(first direglyon@f £04aLiqR)k10r:1QRPOSHL € di raddd by MOV RY Ak QR Cat

pi ckup 6, rai'sing and lowering the turntable 5, "and transporting a disc 9

can be 5 a [ j al Lpu -7 td] { ;
PR A DAY LoD U A, S U e

subst anti al conti nuou S

when | oadi Bl ‘&’}'agx%cdﬁe;}g p%t‘iki % % Bt%qtaa\f%h{jl%(%x{tﬁéfr&? d N e ééo’lé nt abl e

5 w t hout ving th up or a convent'l onal ~ di sk

drive, 10 it ;&Sﬁﬂﬁfg%‘érnoh fhbishdady tﬂlemg}éigﬁgi%ndiéf‘ gld %{n(%e%nd

lifting the herror e, S SO poOsSSI to secure (c

rel egge (qu%@qphltq%bggg%égéﬁgqgégﬁﬁnnthe turntable 5 using the operation

wher éby thé traverseé ‘ch the turntable 5 is assenbled is

swung vertically on the I se . ;Therefare, like wth
conventional disk dr ﬁ\%e,ggé%ﬁ?sgﬁotdegl‘g%lelssg#y E?L(?e'drgge tt&eﬁ‘\%% an%i7l‘|g the
er

rechan o (SNGKLTY B o A S80, ELLISEIDISY BRGASRG il ot
(e Lurnt 2l So 0 AR ey hag Burbfe Uik dhl v dcar, be gperatod
oLOr (1B TBRE e R ohuket 2hanal g el vipa LS Gt e, O B s
15 engaging the cam gear 30. A stop 71s for engaging claw 73d
of rocking lever 73 is provided on the outside of the
trigger lever base 71b.
The partial gear 71g is for engaging the power
transfer path switching rack 42 part of the feed rack 40.
20 The engaging arm 7la is also disposed so that it can engage
the hook 32 protruding from the outside of the cam gear 30.
As shown in detail in Fig. 38 to Fig. 40, the
rocking lever 73 comprises a base 73b that is fit and

fastened at the front of traverse base 20, a lever part 73a

25 extending in a basic L shape from the base 73b, and a



2 7 AUG 2003 56 sinplified, and good operation of the conponent parts can
be nore stably maintained. As descri bed above, a floating bushing229AUG 2003
according to this preferred enbodi nent of the invention has 5 first and
second danpi ng parts 29a and 29b, first and second fitting parts 29c and
29d, and novenent limting part 29f. It is therefore possible to provide a
sinpl e, space-saving, |ow cost flexible 8Upport device that can be di sposed
bet ween the traverse base 20 and drive base 10 of 10 an optical disk drive
to support the entire weight of the traverse base 20, prevent the traverse
base 20 fromslipping vertically out of place, and effectively absorb

vi br at i onceppdngntes rand Jareadteridiads bagapildadld yt aint hen dhisk fhromethdSbase
Furthernore, by providing a part that determ nes the center of rotation, an
accur at e cénber rofclaw ciddr fopvengagingnthe asew &d sMvdhout igyewi dengr

anot her center for circular novenent. Moreover, vibration and inpact |oads

transferred120 aidom ten d7 3y epbaseudntyo ublva ridr, a\eates el ihaser 201  afio béed
effectively absorbed, thus preventing the force of the inpact or vibration

from bei ngtdi reed | yetsansatrtt edaf.r eamdlieddr s ver base thricwghheviictvetse base
side, and enabling the relative positions of the drive base 10 and traverse

25 base 20reaid addmpRONIY S758HebEoostia ike iad) usd@€d78i Bhiikielshefreel v ASG
2003 57 floating range of the traverse base 20. A flexible support device

accordi ng &a sbhegrmesentn itheeM=san 73 t hus conpact, structurally sinple,
and enabl es sinple assenbly. Moreover, the flexible support 5 device
achieves a stabl e dan@ ng 1Ghasackesinst FEoRVENGWNBD and Fig. 32, a cam
channel 43 with a curved shape when seen in plan view 1is
provided in the back of the feed rack 40. The front end of
10 the cam channel 43 is open to the front of the feed rack 40.
The pin 73p of rocking lever 73 is thus able to engage and
slide freely through this cam channel 43.
A positioning mechanism for precisely maintaining
engagement of the various components disposed to the drive
15 base 10 and traverse base 20 is also provided on the drive
base 10 and traverse base 20.
More specifically, a positioning member 75
(positioning rod) for positioning the traverse base 20 side
to side to the drive base 10 is disposed to the front of
20 the traverse base 20. As shown in detail in Fig. 41 to Fig.
43, this positioning rod 75 comprises an engaging base 75b
for engaging and sliding freely front-back in the front-
back guide channel 26 formed in the top of traverse base 20,
extension 75c projecting forward from the engaging base 75b,

25 and regulating rod 75s extending front-back (top-bottom as



the tenperature rises, and accommodat es good rotational novenment. Although
the present invention has been described in connection with the p2éfalG @83
enbodi ments thereof with 10 reference to the acconpanying drawings, it wll
be obvi ous that various changes and nodifications will be apparent to those
skilled in the art wthout departing fromthe scope of the acconpanying
clains. 15 Advantages of the present invé#tion A flexible support device
according to the first aspect of the present invention has a second fitting
part formed as an integral part of the flexible support device on the
termnal side of a first or second flexible support 20 part. This second
fitting paskeens frorFigttildg t@ &igol urfarasuppqrdsidk jpait oftsatsaronthe
menber, this columar supported part being passed through the center holl ow
part of theighéxifidos tinep@rigagantes baigeh 19e ard dhmrrenforcoves ed by the
second fitting part. A novenent |limting part is further 25 formed as an

integral part of eithar filodddl ebmygpor ttipar t redula Ky 20834 587%6d/ bg t he
second fitting part. Wen the flexible support device is installed with the

second fittinsgrpad thdoudh tdred eslli @ést FeeedlufRan tswRRY tied fiad tquidé s
novenent |imting part engages the end of said supported part and thus

limts 5 meverent3of roRpegecandthét biake PRI bevwaidiscidie eadeef 1he as
supported part. Wen vibration force or an inpact |oad causing relative

di spl acemeglesel ideld hidlremeriar & EC AT dE T erliS PP e it o £li £186t 1 On
causi ng conpression of the 10 flexible support part to which the second

fitting paektiessdiohPosRd, cdisct Haghisngapaiediby bire red iRRy t1 Ofest he3
col umar supported part through the intervening novenent limting part.

Wen the flay syepoptigdenar thekeByf i E8t @RBDEHaLR.Or €RE! YpdirpPl dgedthovard
the end of the col umar
extension 75c can also contact the front of the feed rack
10 40 so that as the feed rack 40 moves to the front, the
entire positioning rod 75 also moves to the front.

As shown in Fig. 14 to Fig. 18, a positioning
channel 13 into which the regulating rod 75s of the
positioning rod 75 can enter and fit is provided in the

15 front end wall of the internal space 10H of drive base 10.
When the feed rack 40 moves further than a specific
distance to the front, the front of the feed rack 40
contacts and pushes on the back of the extension 75c of
positioning rod 75, causing the entire positioning rod 75

20 to advance with the engaging base 75b following the guide
channel 26. This causes the regulating rod 75s to fit into
the positioning channel 13 of the drive base 10, and thus
accurately positions the traverse base 20 side to side to

the drive base 10.

25 A cam channel 27 (arc channel) shaped like an arc



15 supported part of the second nenber, the novenent limting part limts
movenent of the second fitting part toward said end by bei ng en@dgads g
the end part of the columar supported part. As a result, the flexible
support device is prevented fromslipping off the columar supported part.
20 It is therefore not necessary to provide a separate end plate as a | oad
bearing plate and to prevent flexible s@8port device renoval as it is with
t he abovenoted related art. Mre specifically, after installing flexible
support device between first and second nenbers, 25 it is not necessary to
fasten a separate end plate to the 2 7 AUG 2003 59 end of the col ummar
suppor t ed yreer . séssetrhl pngnt hisu hiss f hexobbeostipedr tirdesi€et®b &Bethe
invention is therefore sinple conpared with the related art, and the nunber
of parts amebriitheopurher tofavagseNbysst 2ps aan diyd@Edus efrofrbsf baxisbbe
support device of the invention is therefore also advantageous as a neans
of hol di ng JayrsPrPebeided eOSthe lPadldbti BRe BE6RUSE BAEcEMIgeat Bhe
second fitting part is nounted so as to cover the end of the col ummar
support ed |afd , eAfBgEhee Hotthifs fdiexBhhe FipRAd dfe daVicCendfiRdl 1 97, the
side to which the séecond fitting part 1s formed, is free and unrestrai ned.

Conpag ed Widd 2haQnveithionalnkl exibhe-suppords davisie kawdt%%@%i@l an

end plate and the base surface of a first menber such that the overa

l ength (helgdd )od5Sd hetedlir{ivethgs@xi@l direction is limted by the end
pl ate and opposing nenber, it is possible to reduce the | ength change in

the axial direction @ﬁet$§%ﬁi@%ibﬁ@sfHP@H%%%dﬁ¥£@8e§SFﬁgr?FUhEbPE the

differences in the thernmal expansion coef ients o exi bl'e support

devi ce and, oL hefpaplse20owien 11e, tgPpeLablce Hises. & shable,dayehgo

characteristic can therefore be i eved even when the tenperature rrses.

When a | O%At;ﬁ&g%& ?ymhﬁhﬂ J ﬁ'br?%}???%%d&ﬂe ol ! BrSYPPQEL part

at the termn I ch®i's the seco ing part, a danping action

‘;‘Cz gg%g&ga\?esrscé)@é§ésédeerg$£ﬂﬂ@tH‘?Q Wb N2 €1 €58SLECLEY LhOLt§00f 2

The position of the front of traverse base 20 to
the drive base 10 is thus accurately determined in three
perpendicular directions, that is, side to side, front to
back, and vertically, and the components mounted on the
15 drive base 10 and traverse base 20 can be accurately and
reliably engaged with corresponding parts. It is therefore
possible when switching the transfer path of second motor 4
drive power to accurately maintain linkage between the disk
loading mechanism on the drive base 10 and the loading

20 drive mechanism on the traverse base 20.
The disk drive 1 also has a clamping plate 95
with an assembled clamper 96 for clamping a disc 9 to the
turntable 5 (see Figs. 1, 2, 4, 22, and 23). The clamper 96

has a magnet 97 in the center thereof, and felt 98 affixed

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



60 this one flexible support part is achieved. Wen the applied | oad
conpresses the other flexible support part, that is, the flexibl 6275%905053
part to which the second fitting part is not provided, tw danping actions
are 5 achi eved: a danpi ng acti on acconpanyi ng conpressive defornmation
within the elasticity limts of this flexible support part, and a danpi ng
action acconpanying strain within the eldsticity limts of the flexible
support part with the second fitting part suspended on the upthrusting 10
end of the columar supported part. It is therefore possible to w thstand
an even greater | oad depending upon the direction in which the other

fl exi bl e support partaislswnpbassedforhald iat odwen &f | ergeplaadliisyeypgect ed
to act in one direction, such |arge 15 | oads can be easily handled with a
flexible suppaitimeviadtshavbig acwd R @edRAcledCORS! I HESHON dNE SBhtkNg
this direction of the expected load to match the above-noted direction in
whi ch the oidiiedt B0 D) € SUPRUls PAKenipd 43TPEeRBHRAMAHE )AS i spRBW , to
conpared with a conventional configuration’in which flexible support parts
per form i ndepandesid deapt Nei @&4 | OPStHlEPeNghPInyPaNatBeodi I @aLI 8N aRb i AR
applied force, applied forces and | oads, even when a particularly high | oad
I's expecteq,idy &nesdi £ChisQBmpGal Deo 23 easyltyvhanl&d wht haut shBEYERENg an
increase in flexible 2 7 AUG 2009 61 support device size Or an’iNcréase

in structurde £OMBh 8%t W5 A flexi bhe SURROLt odevie apeQediigd 0§ heggecond
aspect of the present invention achieves essentially the sanme benefits as

the first asRestasleaptibed aboveiadpiRadditions therabane:ob bhgeoybsi de

a
edge of the end part of the columar supported part i1s part of a circle

when seen ighyepkingdlr SEEL I1QHL a@q%ngg% shapeAf bhe iost g%&d%tqi the

second fitting part, which is fit said end part, 1S a part of a

circle as %ﬁﬁﬂxhp<¥Pr¢ﬁfﬁﬂ?§f@téOPotQQi%N?refOre’ when the first and second

menbers nmove circularly relative to each other, a significantly snoot her

not i o can be achi eveﬂlé/\hg?gﬁgr{pgg{efgeiln%\é [19% C‘%}Xepﬁ%lt%é@?%ig %xiaq,!(f: §g@90rt

device having a flat end p 0the € “col urmar
ted . W h [ ' ' d bet [
cEPorted BALH ML "B ELeX e 45, UROEL i cothePRT e St e L
[ hi . i d t f G, I i on, d
an acour kt & hentareor apReli A (T eRRhBLY S orbr sy IBRIRE 20"
the second I114ingyBart ( Sodhe end gl bhecebunmar supperbedspar oy f

fl exi bl e support” device actording to I Spect “of the” ptesen
[ nvention achieues eoo8BhaLLY,t B S YR, PEIShLLEiAg Lhe ARAREls gesoplbed
15 the bases 95b.

A notch 95e is formed on each side between the
base of the holder 95a and the corresponding horizontal
bases 95b. The width of each horizontal connector 95c is
less than the width of the horizontal base 95b by an amount

20 corresponding to the notch 95e. This gives the horizontal
connectors 95c¢ less rigidity than the horizontal bases 95b,
and makes it easier for the horizontal connectors 95c to
bend vertically.

When the disk drive 1 is dropped, for example,

25 exposing the disk drive 1 to a large shock such that the



25 a plurality of protrusions directed toward the center of 2 7 AUG 2003
62 the inside circunference of second fitting part are formed on bhe @gside
surface of the second fitting part to naintain a gap between the |nsﬁ 2003
circunference of the second fitting part and the outside circunference of
the 5 end of the columar supported part. These protrusions enabl e an even
snoot her circul ar novenent of the second4fitting part to the end of the
col umar supported part. A flexible support device according to the fourth
aspect of the present invention achieves essentially the 10 same benefits
as the aspects described above. In addition, the above-noted second nenber
is the drivarhasgiusetl asnthetshasd ScPhmpingPliiGale dosk dhicves afshide
above-noted first menber is a conponent base séparate fromthe drive base
of the sanpiapki ©3 id oM ive. edBi SyCONBANEGRAL thase d s ko ¥ At &bt Yon,
supported to the drive base by nmeans of a flexible support device of the

invention $gushalddi® GUBORSAte bageifBACEDVanG HHE A ddrd &l ffLdtively
relative to the drive base. More speci |cafly, this conponent base floats

on the drigechane bnanaafedde: 14 exdbl essupaoct ndRodey qamadhal the

. Q
fl exi bl e support device absorbs any vibrations or shock transferred Tr

the dri h , t ts di t t f
of sugh vi BEabTan Forded ol oLty M B T et “base si de of i he
optical disk drive, . Pels V. . f f { .27
ABG 2003 63 The f|ex?@?eB?%%%%ﬁ?“ﬁ?ﬁ?éé%géﬁé?ﬁﬁ%@% a §%§é%a. %Eé%%m&g

relative pqasi.t.li 0 e. dni base and conponent base and any conponents
t her eon tOQESEg P%gtégk&ip%ﬁﬁxghe elasticity limts of the flexible support

device. 5 It is ther e._p i ble .to facture .and as | . rt ith
somewhat | ess preci sﬁ%%% &n ?Sﬁjgrget}ys il%%\?g lBlrul'fooduc 5 v‘f]tsisr%ﬁﬁ%ﬁlgh%%ne

i Al h b i.bed,] . i ith th f d
present | INeRL 019 ern S50 bedl DoeonogCLan L LG e T
tob ted_t hat i difi i ill b t t
(0,3a0e! ehgEha Vol oy, ohangeg, and ool 1 cabion WL Be apper e Lo
under st ood, g,k neLuded 4L L1, SEebe of e prgsen vens on o defnec

What is clained i,s: 1. A flexible su rt device di spaosed between_a first
menber havERGYR AFaf upfortedeai Oiathe FRGAE YN dvi T of et urmar
supported part substantially 5 orthogopal to the flat supported part of the
T Pot enbBRSC At bR CaVEE RIS SR Sph adddnl Bi% Ehe FRPot Heiisar o

| east in an_axial directi of the colu r_ supported part, conprising:
first and EQ&BH&lthPowffl% i GER %&Fﬁng’%t@ FRHi%55dsetf subst anti al | y
coaxially and flexibly displaceable at least, in the directigon of this axis
respégtively; a firsp%ﬂtﬁ'%b ﬁ%?tOFoFﬁﬁdWQﬁ%%ﬁ%l*?V%Et&éeﬁ%ﬁﬁQQqQ?%t and

second fl exi bl e support garts for fitting to the flat supported part of the
first menbWAith the claw 73d of rocking lever 73, and the engaging arm

7la engages the hook 32 of cam gear 30, at this time as

shown in Fig. 14. When thus engaged, the trigger lever 71
is turned all the way clockwise in Fig. 9 and Fig. 14.

20 To read a signal from the disc 9 in this position,
the spindle motor 3 is driven to spin the turntable 5 on
which the disc 9 is loaded at a specific speed, the optical
pickup 6 is moved to a position below the signal track to
be reproduced, and the optical elements (that is, the

25 optical system including a laser and lens) of the optical



15 a second fitting part formed integrally to a term nal side of ?ﬁtﬁﬁé
fl exi ble support part for nounting on said colummar supported part o éﬂ@
second nenber, said columar supported part passing through a holl ow
interior of said first and second fl exi bl e support 20 parts; and a novenent
limting part formed integrally to one flexible support part and/or second
fitting part for limting a novenent of 4&id second fitting part; wherein
said second fitting part is mounted 25 covering an end part of said

col utmar supported part of 2 7 AUG 2003 65 said second nenber, and said
novenent |imting part engages said end part of said columar supported
part when phekspcéndde tepengipadt tos readiing edes ineld | Baghs Lnfremerithef t he
second 5 fitting part in the direction of said end part. 2. A flexible
support dedise &s described in claim1, wherein an outside edge profile of
said end part of said columar supported part of said second nenber forns
part of 10 a circl e WMiebhsesnghalsécticdn twi dw, rapdoaiudatsiide redgeapad i | e
of said second fitting part forns part of a circle when seen in section
view. 3. Athkexiblensupptitadepiic&ups desariitied ,i mrclidfi midgnals ey e a
plurality of protrusions is formed at an inside surface of said second
fitti Bg pabe, readd fron resmhenslhenddtyi racteihgrial ateeoke; ¢hesaptipadlti al
circle profile. 4. A flexible support device as described in any of 20
claims 1 tpidkuphes emisiai HeSar®oned mapiodrsaadlry veohase usikd ashsidl i ve
chassis of an optical disk drive; and said first nmenber is a conponent base
supported torsoMEckenear lf ah&idesdaply twert il | yow@r@ndnsegabatelar from

said drive base.
the disk drive 1, or the outside circumference of the disc
9, that is, toward the back of the disk drive 1.

10 The optical pickup 6 is moved by means of the
optical pickup drive mechanism. As described above, the
second motor 4 is therefore driven and the motor gear 4G
turns. Rotation of the motor gear 4G 1s speed reduced at a
specific speed reduction ratio and transferred to the

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

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

toward the outside circumference of the disc 9.

25 It should be noted that the loading drive gear
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circumference position of the data signal recording area to

detect whether the optical pickup is at this most inside

circumference position or has moved thereto so that the

optical pickup can be prevented from moving beyond this

5 point further towards the inside circumference of the disc.

In contrast to this conventional design, a disk

drive 1 according to this preferred embodiment has an

inside circumference detection switch 7 disposed at the

inside circumference edge Sr of the data signal recording

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

Sr as an inside circumference edge switching position. When

off, this inside circumference detection switch 7 operates

the same as in a conventional optical disk drive to detect

whether the optical pickup is at this most inside

15 circumference position or has moved thereto. What differs

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

20 circumference detection switch 7, and the optical pickup 6

can therefore be purposely moved further to the inside
circumference of the disc 9.

The 1inside circumference detection switch 7

operates mechanically in the same manner as a common

25 conventional detector, and is disposed to project and
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pickup 6 interferes with the switch 7, causing the inside
circumference detection switch 7 to be pushed into the
traverse base 20 in resistance to the pressure of a switch
spring (not shown in the figure). It should be noted that
this inside circumference detection switch 7 shall not be
limited to a mechanical device such as described above, and
can alternatively be a non-contact detector or any of
various other known designs.

Fig. 11 and Fig. 16 show the optical pickup 6
after it has moved to the inside circumference edge Sr,
operated the inside circumference detection switch 7, and
then moved beyond this position farther to the inside
circumference of the disc 9.

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

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

operates the inside circumference detection switch 7 set to

10
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5 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 7l1la of trigger lever 71 turns
the hook 32 of cam gear 30 counterclockwise.

The cam gear 30 thus turns counterclockwise, and

10 the cam gear teeth 30g begin to engage the final output
gear 64 (third loading gear) of the loading drive gear set
61. The driven rack part 41 of the feed rack 40 is still
engaged with the final output gear 53B (second traverse
output gear) of the rack drive gear set 51 at this time.

15 The rocking lever 73 engaged with the stop 71s of
the trigger lever 71 to position and hold the trigger lever
71 also turns as a result of the rocking lever pin 73p
following the cam channel 43 of feed rack 40. As a result,
the claw 73d releases the trigger lever 71.

20 Fig. 12 and Fig. 17 show the state in which the
cam gear 30 is turned counterclockwise by drive power from
the third loading gear 64 from where the cam gear 30 begins
to engage the final output gear 64 (third loading gear) of
the loading drive gear set 61.

25 This operation is also accomplished by the motor
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s 10%& () -g&&F gt S SHEQL & the optical pickup 6 to a further

inside circumference position (forward position) until the
driven rack part 41 of the feed rack 40 disengages the
second traverse output gear 53B. As a result, further
10 counterclockwise rotation of the motor gear 4G, and hence
drive power from the second motor 4, is not transferred to
the feed rack 40, that is, to optical pickup 6 movement.
The pin 73p of rocking lever 73 is guided along
the cam channel 43 of feed rack 40 to enter the inclined
15 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
20 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

25 for switching the transfer path of second motor 4 drive
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5 signal recording area of the disc 9, and can then continue
moving the optical pickup 6 beyond this position closer to
the inside circumference of the disc 9. Furthermore, the
second motor 4 drive power transfer path is switched by the
feed rack 40 moving to this specific position at the inside

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

15 the second motor 4.

Furthermore, by continuing to drive the same
motor 4 without changing the direction of shaft rotation
after moving the optical pickup 6 for signal reproduction
to the inside circumference edge Sr of the data signal

20 recording area of the disc 9, the disc 9 is automatically
unclamped from the turntable 5 so that the disc 9 can be
ejected from the disk drive. It is therefore possible to
eliminate the dedicated disk loading motor required for
disk loading and unloading in a conventional optical disk

25 drive. It is therefore possible to provide a less expensive
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10l F Furthermore, by changing the direction of second
motor 4 operation or simply stopping the second motor 4
5 after the optical pickup 6 has been moved to the inside
circumference edge Sr of the data signal recording area of
the disc 9 and the position of the optical pickup 6 has
been detected by the inside circumference detection switch
7, it 1is possible to not eject the disc 9 from the disk
10 drive and continue reading or writing signals to the same
disc 9.

The number of detectors or detection switches
used in the disk drive can also be reduced, and a lower
cost optical disk drive can therefore be provided, because

15 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 dedicated detectors used in
a conventional disk drive for these detection purposes can
therefore be eliminated.

20 The traverse base 20 in a disk drive according to
this preferred embodiment is designed to swing up and down
on the back end of the base while a protrusion 20P at the
front end engages a cam channel 33 in the cam gear 30. As

described above, this cam channel 33 comprises top and

25 bottom horizontal channels 33a and 33c and a diagonal
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channel 33b connecting these horizontal channels (see Fig.
24 to Fig. 29). The vertical position of the front of the
traverse base 20 is determined by what part of these three
channels 33a to 33c the protrusion 20P is engaged with,
5 that 1is, by the direction and distance of cam gear 30
rotation. The traverse base 20 therefore swings up and down
around the back edge of the traverse base 20 according to
the direction and distance of cam gear 30 rotation.
It will thus be obvious that the traverse base 20
10 is supported to swing vertically on one edge thereof
relative to the drive base 10. More specifically, the cam
gear 30 1is 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
15 base 20 swings up or down relative to the drive base 10.
Drive power from one motor, the second motor 4, is thus
used to swing the traverse base 20 up and down, and
therefore to raise or lower the turntable 5, and spin the
disc 9 in conjunction therewith.
20 When the cam gear 30 moves further
counterclockwise as shown in Fig. 13 and Fig. 18, the
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

25 horizontal channel 33c.
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When the traverse base 20 is positioned as shown
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
level between the turntable 5 and the clamper 96.

When the feed rack 40 moves more than a specific
distance forward as shown in Figs. 10 to 13 and Figs. 15 to
18, the cam gear 30 Dbegins to turn, and the front
protrusion 20P of the traverse base 20 passes the diagonal
channel 33b to engage the bottom horizontal 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
traverse base 20 also lowers the turntable 5 to the same
downward incline. As a result, a disc 9 can be drawn to a
position above the turntable 5 from outside the disk drive
1, or can be ejected from above the turntable 5 to outside
the disk drive 1, without the disc 9 interfering with the
turntable 5.

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
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passes the diagonal channel 33b and engages the bottom
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
5 traverse base 20 reliably swung to a downward position.
It 1is therefore ©possible to reliably avoid
interference between the tray 55 (and disc 9 thereon) and
the turntable 5 when the tray is driven (that is, when a
disk is loaded or unloaded).
10 When the traverse base 20 i1s thus inclined (see
Fig. 13, Fig. 18, and Fig. 7), the third loading gear 64 is
also inclined and engaged with the teeth 30g of cam gear 30.
As noted above and shown in Fig. 29, these teeth 30g have a
profile in longitudinal section that is curved or inclined
15 to the axis Lg of the cam gear 30. As a result, gears 64
and 30g can engage reliably and smoothly.
Furthermore, while the feed rack 40 (that is, the
optical pickup 6) moves to the front and the traverse base
20 1is inclining, the front edge of the feed rack 40
20 contacts and pushes forward on the back of the extension
75¢c of positioning rod 75 in conjunction with the forward
movement of the feed rack 40 as shown in Figs. 14 to 18.
This causes the regulating rod 75s of the positioning rod

75 to move forward guided by the guide slot 73s in the base

25 73b of rocking lever 73. Then, as noted above, the
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When the feed rack 40 moves in the opposite
direction to the back, the force of spring part 73c moves
the positioning rod 75 to the back. This is because the
front of the extension 75c of positioning rod 75 contacts
the spring part 73c of the rocking lever 73, and the spring
part 73c thus constantly urges the positioning rod 75
toward the back.

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

Fig. 19 and Fig. 20 show the state in which the
motor gear 4G 1is driven further in the same direction
(counterclockwise) by the second motor 4, and cam gear 30
is turned further counﬁerclockwise by way of intervening
loading drive gear set 61. The input gear 56A of tray drive
gear 56 does not engage the teeth 30g of traverse base 20,
and 1is 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
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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

5 56, and tray drive gear 56 turns in conjunction with
rotation of the cam gear 30. The tray 55 is then pulled to
the front as shown in Fig. 21 by way of output gear 56B of
tray drive gear 56 and the tray rack teeth 55g engaged
therewith.

10 It should be noted that drawing the tray 55 from
inside the disk drive 1 to outside the drive, that is,
unclamping the disc 9 and ejecting the disc 9 from a signal
reproduction state, is described above. To draw the tray 55
from outside to inside the disk drive 1, the second motor 4

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

20 sequence of actions.

As described above, a disk drive according to
this preferred embodiment of the present invention
comprises a drive base 10 and separate traverse base 20 to

which a turntable 5 is assembled with the traverse base 20

25 supported so as to swing up and down on the drive base 10.
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opposite direction, moving an optical plckup 6, raising and
lowering the turntable 5, and transporting a disc 9 can be
5 accomplished substantially continuously in this order, or
substantially continuously in the opposite order. It is
therefore possible when loading or unloading a disc 9 to
avoid interference with the turntable 5 without moving the
disc 9 up or down. Unlike with a conventional disk drive,
10 it is therefore not necessary to provide a disk holder for
lifting the disk.
Furthermore, it 1s also possible to secure
(clamp) and release (unclamp) the disc 9 to or from the
turntable 5 using the operation whereby the traverse base
15 20 to which the turntable 5 is assembled is swung
vertically on the drive base 10. Therefore, unlike with a
conventional disk drive, it is not necessary to drive the
clamping mechanism (chucking plate) up and down.
Furthermore, because a single motor (second motor
20 4) is used to move the optical pickup 6, raise and lower
the turntable 5, and transport the disc 9, the disk drive 1
can be operated using a total of two motors, that is, said
second motor 4 and a spindle motor (first motor) 3 for

rotationally driving the turntable 5. By thus reducing the

25 number of motors used, disk drive 1 construction is
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I()'3Y$10%%59é5%aving, low cost flexible support device that can be
disposed between the traverse base 20 and drive base 10 of

10 an optical disk drive to support the entire weight of the
traverse base 20, prevent the traverse base 20 from
slipping vertically out of place, and effectively absorb
vibrationcomponents and impact loads applied to the disk
drive.

15 Furthermore, by providing a part that determines
the center of rotation, an accurate center of circular
movement can be assured without providing another center
for circular movement.

Moreover, vibration and impact loads transferred

20 from the drive base 10 to the traverse base 20 can be
effectively absorbed, thus preventing the force of the
impact or vibration from being directly transmitted from
the drive base 10 to the traverse base side, and enabling

the relative positions of the drive base 10 and traverse

25 base 20, and components thereon, to be adjusted within the
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the temperature rises, and accommodates good rotational
movement.

Although the present invention has been described
in connection with the preferred embodiments thereof with
reference to the accompanying drawings, it will be obvious
that various changes and modifications will be apparent to
those skilled in the art without departing from the scope

of the accompanying claims.

Advantages of the present invention

A flexible support device according to the first
aspect of the present invention has a second fitting part
formed as an integral part of the flexible support device
on the terminal side of a first or second flexible support
part. This second fitting part is for fitting to a columnar
supported part of a second member, this columnar supported
part being passed through the center hollow part of the
flexible support parts with the end thereof covered by the
second fitting part. A movement limiting part is further

formed as an integral part of either flexible support part



10b

10b: $109%& () - Fy8" 109%& () - Fs6& 109%& ()-Fl 4 1 109%& () - Ff2° 1 10984 Y6 288109%
b& ()-Uvcfm &xY:/! 10b& $10% & ()-Y, ! 10% & ()-10% & ()- YF

MLO% & () - &&10% & () - S&10% & ()- 10bG3xCpa?:/! 10b!V 3(, &109%66& ()-!H

3(, &10% (& ()- 3$10% & ()- @!10% & ()-1& ! 10% & ()-Y,!10% & () - pbC!

10b! &@LO%& ()- !109& ()-L&LOYE ()-9409%&g )- 10( 10( 10(

Y: $10% & () - <t dEbC!

10b! L109%& () - FF$109%& ()- @ 109%& ()-9' $109%& ()-3s! 109& ()-F , 109& () - ?z/ dEbC!
10b! 9% 1 109%& ()- F( ! 10%& () - F@&$10%&' ()-L$ ! 10%&' ()-F" 110%& ()-F @

109& () -/ j adiFHE! £A8D!s eMnkOY&i €1 % L0 (ire@? {HOYE) £X1BLASLY o(r)tF m
109& ()-@ ! 10%& ()-gb@ 10b!ITF '$109%& ()-9L 10%& ()- Uy10%& () -

103l : $109@Hé01é§3i§09@5{51Yé&9Q§¥h the second fit part fit
10b. 10%&' ()-s*s! 10%& ()-! 3y&$10% - &f()-'[3|$109&(&f€)-'F $10%PP&T()-'9F
'$10%& () -efld - of <tH¥7lcolumnar supported part, this movement limiting
part engages the end of said supported part and thus limits
5 movement of the second fitting part towards the end of the
supported part.

When vibration force or an impact load causing
relative displacement of a first member and second member
is applied in a direction causing compression of the

10 flexible support part to which the second fitting part is
disposed, this load 1is carried by the end part of the
columnar supported part through the intervening movement
limiting part. When the flat supported part of a first
member 1s greatly displaced toward the end of the columnar

15 supported part of the second member, the movement limiting
part limits movement of the second fitting part toward said
end by being engaged with the end part of the columnar
supported part. As a result, the flexible support device is
prevented from slipping off the columnar supported part.

20 It is therefore not necessary to provide a
separate end plate as a load bearing plate and to prevent
flexible support device removal as it 1is with the above-
noted related art. More specifically, after installing
flexible support device between first and second members,

25 it is not necessary to fasten a separate end plate to the
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end of the columnar supported part. Assembling this the
flexible support device of the invention 1is therefore
simple compared with the related art, and the number of
parts and the number of assembly steps can be reduced. A
flexible support device of the invention is therefore also
advantageous as a means of holding down production cost.

In addition, because one side of the second
fitting part is mounted so as to cover the end of the
columnar supported part, one side of the flexible support
device, that is, the side to which the second fitting part
is formed, is free and unrestrained.

Compared with a conventional flexible support
device disposed between an end plate and the base surface
of a first member such that the overall length (height)
thereof in the axial direction is limited by the end plate
and opposing member, it is possible to reduce the length
change in the axial direction of the flexible support
device as a result of differences in the thermal expansion
coefficients of the flexible support device and other parts
when the temperature rises. A stable damping characteristic
can therefore be achieved even when the temperature rises.

When a load is applied in a direction compressing
the flexible support part at the terminal end of which 1is
the second fitting part, a damping action accompanying

compressive deformation within the elasticity 1limits of
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applied load compresses the other flexible support part,
that 1is, the flexible support part to which the second
fitting part is not provided, two damping actions are
5 achieved: a damping action accompanying compressive
deformation within the elasticity limits of this flexible
support part, and a damping action accompanying strain
within the elasticity limits of the flexible support part
with the second fitting part suspended on the upthrusting

10 end of the columnar supported part.

It 1is therefore possible to withstand an even
greater load depending upon the direction in which the
other flexible support part is compressed. That is, when a
large load is expected to act in one direction, such large

15 loads can be easily handled with a flexible support device
having a simple, compact construction by setting this
direction of the expected load to match the above-noted
direction in which the other flexible support part is
compressed.

20 As a result, compared with a conventional
configuration in which flexible support parts perform
independent damping actions depending upon the direction of
an applied force, applied forces and loads, even when a

particularly high load is expected in one direction, can be

25 easily handled without incurring an increase in flexible



L$109%& ()-!F L$10%b& () - 910%& () - 3%40%& ()- 10-. 10-. 10

3S810% . & ()- Ho b@@ 10! VI $10%bzb& () - 27 AUG 2003

T $10%uz& () - Y$SL09%& () - 3SM 10%& () - F s! 10%& () - FSs! 109%& () -0
1{l1e" "> @

10! VFI 45T 10%&' ()-!df , $10%b~b& ()-! M, $10% - & ()-3" *s! 10%& ()-3Y(s! 10%&
()- $10%& ()-e"""""""24i #uv7l 10SL0%GE1()- F

| 1004 () - 910%G& () - FAGLO%@E ()- 10bb 10bb

10bb! " y8$10%b& () - i ##H#SYAUBEEUNVT!  10S f s! 10%@ () -

ss! 109%@& ()-1 $10%@&' ()-f! 10%@& ()-Y MBLOUG' () -

Ys! 10%@& (JuiBddh &feBB @BWAi/2e dP an increase in structural complexity.
y2s! 10%G& () - SOSL10%GE () -1 . 10%@& () - 3y, 910U ()-! Cf &$10%& () -

$$910%@& ()-B """ (. £Glip1H3s Bt (de9idO%EcHY A BH@LOYT 8HE) 5EB@H10@

10@ $10%@& ()- 6 !'10%a& ()-.(Y((()A) K) debC!
aspect of the present invention achieves essentially the
same benefits as the first aspect described above. In
5 addition, the shape of the outside edge of the end part of
the columnar supported part is part of a circle when seen
in vertical section, and the shape of the inside edge of
the second fitting part, which is fit to said end part, is
also part of a circle as seen in vertical section.
10 Therefore, when the first and second members move
circularly relative to each other, a significantly smoother
motion can be achieved when compared with a conventional
flexible support device having a flat end plate fastened to
the end of the columnar supported part with the flexible
15 support device disposed between this end plate and the base
surface of the first member.
It is also not necessary in this case to provide
a separate center of circular motion, and an accurate
center of circular motion can be assured by simply fitting
20 the second fitting part to the end of the columnar
supported part.
A flexible support device according to the third
aspect of the present invention achieves essentially the
same benefits as the aspects described above. In addition,

25 a plurality of protrusions directed toward the center of
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second fitting part and the outside circumference of the
5 end of the columnar supported part. These protrusions
enable an even smoother circular movement of the second
fitting part to the end of the columnar supported part.
A flexible support device according to the fourth
aspect of the present invention achieves essentially the
10 same benefits as the aspects described above. In addition,
the above-noted second member is the drive base used as the
chassis of an optical disk drive, and the above-noted first
member is a component base separate from the drive base of
the same optical disk drive. This component base 1is
15 rotatably supported to the drive base by means of a
flexible support device of the invention so that the
component base can move circularly vertically relative to
the drive base. More specifically, this component base
floats on the drive base by way of the flexible support
20 device so that the flexible support device absorbs any
vibrations or shock transferred from the drive base to the
component base, and thereby prevents direct transfer of
such vibration forces or impact loads to the component base

side of the optical disk drive, and prevents major adverse

25 effects thereto.
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The flexible support device so disposed also
enables the relative positions of the drive base and
component base and any components thereon to be adjusted
within the elasticity limits of the flexible support device.

5 It is therefore possible to manufacture and assemble parts
with somewhat less precision, and thereby improve
productivity.

Although the present invention has been described
in connection with the preferred embodiments thereof with

10 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
are to be understood as included within the scope of the

present invention as defined by the appended claims, unless

15 they depart therefrom.
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What is claimed is:
1. A flexible support device disposed between a
first member having a flat supported part, and a second
member having a columnar supported part substantially
5 orthogonal to the flat supported part of the first member,
and being relatively displaceable to the first member at
least in an axial direction of the columnar supported part,
comprising:

first and second hollow flexible support parts

10 disposed substantially coaxially and flexibly displaceable
at least in the direction of this axis respectively;

a first fitting part formed integrally between
said first and second flexible support parts for fitting to
the flat supported part of the first member;

15 a second fitting part formed integrally to a
terminal side of either flexible support part for mounting
on said columnar supported part of said second member,

said columnar supported part passing through
a hollow interior of said first and second flexible support

20 parts; and

a movement limiting part formed integrally to one
flexible support part and/or second fitting part for
limiting a movement of said second fitting part;

wherein said second fitting part is mounted

25 covering an end part of said columnar supported part of
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2. A flexible support device as described in claim 1,
wherein an outside edge profile of said end part of said
columnar supported part of said second member forms part of

10 a circle when seen in section view, and
an inside edge profile of said second fitting

part forms part of a circle when seenh in section view.

3. A flexible support device as described in claim 2,
15 wherein a plurality of protrusions is formed at an inside
surface of said second fitting part, said protrusions being

directed to a center of said partial circle profile.

4, A flexible support device as described in any of

20 claims 1 to 3, wherein said second member is a drive base
used as a drive chassis of an optical disk drive; and

said first member is a component base supported

to move linearly or circularly vertically to and separately

from said drive base.



